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REFER ALSO TO CITATION(S) 23403, 23438, 23483, 23484 


(ERDA—76-30-3, pp 89-91) Coal conversion systems 
technical data book. 1975. 

a In Coal gasification. Quarterly report, July—September 
1975. 

During the quarter, IGT continued to collect and evaluate 
required basic and design data. Basic data collected and tabulated 
included data for large bituminous coal deposits designated for un- 
derground mining; chemical composition and fusibility of ash; and 
chemical and physical characteristics of large and small coal 
deposits. IGT also correlated the true density of coal against 
hydrogen content and prepared charts for determination of solids 
residence time and product gas composition in steam-char and 
steam-oxygen-char gasification systems. The effort involving design 
data included evaluation of several correlations to estimate trans- 
port disengagement height, minimum fluidization velocity, bed ex- 
pansion ratios, and entrainment and elutriation. Gas distributor 
design data were collected and reviewed. Thermal diffusivity, elec- 
tric conductivity, and viscosity data were presented for various 
coal slags. In addition, Westinghouse Electric Corporation pro- 
vided a design for a low-Btu coal gasification plant. 


22399 (ERDA—76-31-3) Coal power and combustion. Quar- 
terly report, July—September 1975. (Energy Research and 
Development Administration, Washington, D.C. (USA). Office of 
Fossil Energy). 1975. 54p. Dep. NTIS $4.50. 


This report consists of eight sections in addition to an ex- 
ecutive summary and a glossary. Each section was and 
indexed separately. (EJH) 


22400 (ERDA—76-67) Energy from a state-of-the-art 
review. (Tetra Tech, Inc., Arlington, Va. an 1975. Contract 
E(49-18)-2225. 127p. Dep. NTIS $6.00. 

Coal as a solid fuel can be currently applied to only a 
limited portion of the total national energy demand. The primary 
user of coal is the electric utilities industry, where coal is mechani- 
cally cleaned, pulverized, and then burned in solid form in boilers; 
the transportation sector depends nearly exclusively on liquid fuels; 
the household and commercial sectors depend almost entirely on 
liquid and gaseous fuels; and three-quarters of the energy used by 
industry is provided by liquid and gaseous fuels. Therefore, the 
development of coal conversion processes by the Energy Research 
and Development Administration is oriented towards accelerating 
and stimulating a synthetic fuel industry. Research, development 
and demonstration strategy is to sponsor a wide variety of techni- 
cal options so that promising processes will eventually be commer- 
cialized and provide a long-term payoff. Coal's immediate future is 
closely tied to its consumption by the electric utilities. The use of 
low ash and low sulfur products from the liquefaction and gasifica- 
tion of coal by the industrial transportation and heating sectors of 
the economy, as well as by the electric utilities, should be possible 
by the 1990's. Advanced methods of generating electricity from 
coal, using fluidized-bed boilers and combustors, MHD generators, 
solid electrolyte fuel cells and topping cycles are currently in fun- 
damental research stages. These concepts theoretically offer a 
means of increasing the efficiency of coal’s utilization in the 
production of energy. The long-term expansion of the coal market 
will depend upon the eventual commercial availability of clean 
synthetic fuel products and advanced power systems now under 
development by ERDA. 


22401 (NSF-RA-N—74-247) Resources and utilization of 
Texas lignite. Project N/T-2, final report. Edgar, T.F.; Richardson, 
J.T. (Texas Univ., Austin (USA). Dept. of Chemical Engineering; 
Houston Univ., Tex. (USA)). 15 Nov 1974. 228p. National 
Science Foundation, ,Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

The potential for producing gas and liquid products from 
Texas lignite and Wyoming coal to replace the oil and gas usage is 
assessed. Texas lignite can become a major source of energy for 
the State. Texas lignite is estimated at 10 to 20 billion tons at strip 
mining depth. This is 10 times the Btu equivalent of Texas’ proven 
reserves of oil and gas. One-hundred billion tons of deep basin 
resources, lying between 200 and 5000 feet, have been identified. 
Six lignite-fired plants have been announced or are in operation 
and these will consume 25 to 30 million tons of lignite per year by 
1980. If the electrical utility consumption in Texas were fixed at 
1974 levels, 10 billion tons of lignite would provide all of the fuel 
needed to run the State’s electrical generating plants for 100 years. 
The economics and feasibility of using coal or lignite by direct 
combustion, carbonization, gasification, of liquefaction are 
discussed. Environmental aspects of utilizing Texas lignite or 
Wyoming coal for direct combustion or in-situ gasification, gasifi- 
cation, or liquefaction are described. Major research that should 
be undertaken by the State of Texas are recommended and include 
a systems analysis of the utilization of Wyoming coal and Texas 
lignite, extent and geology of Texas lignite, in-situ lignite gasifica- 
tion, direct utilization of lignite (including sulfur removal), conven- 
tional synthetic fuel gasification, and methanation and chemical 
processing of low-Btu gas. (MCW) 


22402 (ORNL—5159) Coal technology program. Quarterly 
progress report for the period ending March 31, 1976. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
134p. Dep. NTIS $6.00. 

ORNL's progress in coal research programs is reported: 
coal gasification and coal liquefaction (hydrocarbonization, residue 
carbonization, solids removal from coal liquids, pyrolysis, in-situ 
gasification synthoil process, analytical chemistry (of by-products, 
effluents, etc.), environmental effects (including study of car- 
cinogens, mutagens, etc.), trace elements, materials technology, 
nondestructive testing, chemical research, and possible applications 
of process heat reactors. (LTN) 


22403 Coal: nature’s black diamond. Eddinger, R.T. (COGAS 
Development Co., Princeton, NJ). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 4, 5-11(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

Coal is the major fossil fuel in the U.S.A. To develop a via- 
ble synthetic fuels industry based on coal will require multi- 
disciplinary approaches. These needs and the career opportunities 
they present are discussed. 


PROCESSING 
REFER ALSO TO CITATION(S) 22556, 23006, 23507 


22404 (CONF-750946—20) Coal conversion and utilization R 
and D in ERDA. Zahradnik, R.L. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Div. of Coal Con- 
version and Utilization). 1975. 13p. Dep. NTIS $3.50. 

From Meeting of the Society of Mining Engineers; Salt Lake 
City, Utah, USA (12 Sep 1975). 
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The coal conversion research programs of the U.S. Energy 
Research and Development Administration are described briefly. 
The programs are based on the large coal reserves in the U.S. and 
forecasts of the future requirements of clean gaseous and liquid 
fuels for power generation, transportation and residential and in- 
dustrial uses. Funding has been requested to initiate conceptual 
design activities during FY 76 for a low Btu gasification demon- 
stration plant, and for a high Btu gasification demonstration plant. 
These plants will build on experience obtained in gasification pilot 

ts, and represent major advances in the development of a coal 
conversion technology. The Coal Conversion and Utilization Pro- 
currently has over 100 contracts outstanding with total value 
of over $400 Million. Industry is contributing over 25 percent of 
these funds. We hope to maintain the present standard for 
cooperative joint funding which anticipates one-third private, two- 
thirds Federal, for pilot plants and 50-50 for demonstration plants. 
Our participants include many aspects of American industry: oil 
and gas companies, chemical companies, coal companies, architect 
engineer and manufacturing companies, utilities, universities, 
research centers, and trade associations. In addition to the contrac- 
tors performing the major project work described, we have con- 
tractors performing engineering evaluations, systems studies, 
planning studies, and environmental analyses. We also have several 
Interagency Agreements and some international agreements for 
cooperation in areas of mutual interest. (LTN) 


22405 (EUR—5342(Pt.1), pp 295-306) Current prospects for 
coal chemistry. Cypres, R. (Univ., Brussels). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Coal chemistry, until now evolving as a result of the coking 
of coal, will experience a great independent advance in the next 
twenty-five years. This is bound up with the questions of energy, 
pollution and sources of raw materials for the chemical industry. 
Energy requirements in terms of gas will be met by the gasification 
of coal and lignite. Tars recovered in gasification will provide a 
new source of chemical feedstocks; this may also apply to coal 
liquefaction through limited hydrogenation. The fight against pollu- 
tion creates a new need for aromatic primary hydrocarbons. These 
can be obtained by the hydro- cracking of certain tar fractions 
from coking, or by aromatic cracking of aliphatic hydro-carbons. 
Synthetic gas from gasification can be used to manufacture 
methanol and non-polluting motor fuel. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 22524 


22406 (ERDA—76-33-3, pp 35-40) Clean Coke process. 1976. 
i In Coal liquefaction. Quarterly report, July—September 
76. 

During the third quarter of 1975, the recycle-gas heater su- 
bassembly was replaced and an external cyclone was installed in 
the carbonization process development unit, and a 10-day, high- 
temperature run was conducted. In this run, 2,876 lb of semichar 
were carbonized to produce 2,238 Ib of char containing 0.61 to 
0.71 percent sulfur. The test showed that the new external cyclone 
was effective in decreasing the amount of fine particles blowing 
over into the interchanger. Total operating time for the carboniza- 
tion process development unit at the end of the quarter was 1,421 
hr, including 560 hr at 1,300 degrees F and higher. In the 
hydrogenation process development unit, operation of the vapor 
stripper was attempted twice, but both attempts were unsuccessful, 
the first because of a fitting failure caused by differential expan- 
sion and vibration in the tubing, and the second because of wire 
failures. Special fittings were ordered and wiring is being replaced. 
Among other activities accomplished during the quarter were (1) 
completion of the construction of the 3-in. continuous carbonizer; 
(2) performance of a bench-scale test using the heater simulator, 
which showed that the presence of about 100 ppM hydrogen sul- 
fide and 6 percent water vapor in the recycle gas should effectively 
retard carbon deposition in the recycle-gas heater; and (3) suc- 
cessful operation of the batch distillation column of the binder 
preparation section to remove naphthalene from crude methyl- 
naphthalene (wash oil). 


22407 (EUR—5342(Pt.1)) Information symposium on coke 
oven techniques, Luxembourg, 6—7 May 1975. (Commission of the 
European Communities, Luxembourg). Apr 1975. 306p. (CONF- 
7505107—P1). Office for Official Publications of the European 
Communities, Luxembourg. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

Twenty-five papers on coke oven techniques were presented 
at the symposium held at Luxembourg in April, 1975, under the 
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auspices of the commission of the European Communities. The 
papers deal with improving the productivity of coke ovens by the 
use of coal blends (good coking coal is scarce), better control and 
automation, new refractories, homogenization and preheating the 
charge, stamp charging or the formed coke process. The problem 
of minimizing air pollution is dealt with in several papers. The use 
of the activated sludge process in the treatment of carbonization 
wastes is discussed. Each paper was processed individually for the 
data base. (LTN) 


22408 (EUR—5342(Pt.1), pp 9-17) Stamp charging: a tried 
and tested method of blends of low coking capacity. 
Flasche, K.H.; Gross, R.; Keller, H.; Lask, G.W.; Petak, H.; 
Ruebel, K. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Stamp charging to produce blast-furnace coke has been ap- 
plied in the Saar over the past few decades with so much 
technological and economic success that a report for specialist 
readers has become overdue. With moist coal, the advantage of 
stamp charging, as compared to gravity charging, is that the 
specific charge weight is greater. The compaction method thus 
makes it possible to transform blends of inferior coking capacity 
into coke of blast-furnace quality. Moreover, it is possible to offset 
insufficient coking capacity by adding binders to the input blend. 
Stamp charging entails the disadvantage that the oven has to be 
less than 4 m high. Current development projects therefore relate 
to a new type of oven with a height in excess of 6 m. (auth) 


22409 (EUR—5342(Pt.1), pp 19-30) Blending and homogenis- 
ing stockyards for raw coal and coking coal. Bethe, W.P.; Kutzner, 
R. (Ruhrkohle AG, Essen). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The amalgamation of coal mining undertakings in the Ruhr 
has opened up new opportunities for quality improvement in coal 
for coking. These opportunities were grasped, but even so the 
number of coke oven disruptions has increased due to the higher 
quality requirements of modern high-productivity coking plants. 
This trend was influenced by the lost ‘’natural’’ raw coal 
homogenization at the pits themselves, which results from the con- 
centration of coal winning into few faces with higher face outputs. 
So as not to hold up the development and rationalization in coking 
and mining, blending and homogenizing systems have to be in- 
stalled outbye and beyond. One solution is raw coal homogenizing 
stockyards or bunkers in combination with end product blending 
stockyards; the latter help to improve the end product and provide 
considerable economic advantages for coal preparation. By this 
means the needs of coking plants, particularly for uniform charging 
coal, can be met and compensate for the failure risk caused by 
coal winning concentration. With the aid of a mathematical op- 
timization model it was established that 5 coking coal blending and 
homogenizing stockyards should be built in addition to adequate 
raw coal blending facilities for the coking plants to be supplied by 
— so as to ensure an uninterrupted supply to coke ovens. 
(auth) 


22410 (EUR—5342(Pt.1), pp 35-44) Composition and 
preparatior of blends for making metallurgical coke. Kaye, J.C.A.; 
Horton, A.E. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

A deficiency of prime coking coals in the U.K. has led to 
the making of metallurgical cokes from blends of medium and low 
rank coals. To ensure production of coke of high and consistent 
quality it is necessary to select coals which are complementary in 
their coking properties and to prepare blends of uniform composi- 
tion. Carbonization studies have provided a rational basis for 
selecting coals according to their behavior at plastic and post 
plastic temperatures. Current studies indicate that this must be 
augmented by determination of the size grading and distribution of 
the shale associated with the coals, the bulk density of the oven 
charge and the rate of carbonization. Since the coals now used do 
not individually produce high quality coke, accurate control of 
their content in the carbonization blend with thorough mixing is 
essential. The paper gives examples of studies at three commercial 
plants. It discusses the tolerances of addition of the main blend 
components and the scale of scrutinizing the uniformity of the 
blend. It is concluded that the variability in blend composition can 
be reduced in a properly designed bunker but the key to adequate 
blend preparation is uniformly regular proportioning of the com- 
ponents. (auth) 
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22411 (EUR—5342(Pt.1), pp 45-53) Use of petrographic and 
reflectometric for routine control of c’ blends. Bria- 
tore, G. (Nuova Fornicoke S.p.A., Vado Ligure, Italy). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The chemical-physical properties of coke depend, other 
coking conditions being equal, on the composition and uniformity 
of the charged blend. All coking plants, particularly those aiming 
at high-quality production, find accurate control of the charged 
blend necessary, so that immediate steps can be taken in the event 
of any irregularity due to the coal used, the metering and blending 
appliances or errors by personnel. Petrographic and reflectometric 
analysis, developed mainly for research purposes, has been found 
very useful for the purpose of meeting certain deficiencies in the 
normal methods of analysis used for control of coal and blends. 
With some simplifications, it is possible to adapt this analytical 
method for the purpose of routine control in ordinary coking plant 
laboratories. (auth) 


22412 (EUR—5342(Pt.1), pp 55-65) Increasing the output of 
coking plants by oven heat control. Delessard, S. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Maximum coke oven productivity cannot really be achieved 
with faulty heat regulation which leads to longer residence time or 
risks incomplete carbonization of the charge. The Marienau Ex- 
perimental Station has tested a method of rectifying vertical tem- 
perature regulation in coke ovens. The results obtained have made 
it possible to confirm the advantages to be anticipated from a good 
temperature distribution in the coke; these are: a saving in heat 
consumption, a gain in productivity, a coke of more consistent 
quality. (auth) 


22413 (EUR—5342(Pt.1), pp 67-83) Development of a high- 
productivity silica coke oven. Rohde, W.; Stalherm, D.; Beck, K.G. 
(Bergbau-Forschung GmbH, Essen). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Two groups of newly developed silica coke-ovens are in ser- 
vice at the test coking plant Emil of Bergbau-Forschung, con- 
structed with stretcher bricks of 85 mm and 70 mm thickness. One 
group has a new thin regenerator lining. Both groups have pro- 
grammed heating controls. Tests have shown that it is possible to 
operate thin-walled ovens under high-productivity conditions: the 
ovens have been working for 2'/, years with operating times of 14 
h at most without causing any particular problems. A coking 
period of 12 h was operated over a longer period when charging 
wet coal with 10 percent water. Using 70 mm thick stretcher 
bricks instead of the conventional 110 mm type, a marked reduc- 
tion in coking period can be achieved while maintaining the same 
flue temperature. The corresponding operating times were 16 h 
and 12 h. The greater heat input needed for faster coking requires 
an improved heat exchange in the regenerator. This is provided by 
the newly developed thin-walled regenerator lining, with change- 
over times of under 10 min, without the designed volume of the 
regenerator having to be larger than that of a conventionally 
checker-bricked regenerator, equipped for an oven with 110 mm 
thick stretcher bricks and an operating time of 16 h. The increased 
heat loss through charge overheating occurring with short operat- 
ing times can be partly offset by a new heating technique. This is 
done by programmed feeding of heat according to the changing 
heat requirements of the charge during carbonization. A saving of 
heat consumption of almost 10 percent can be made as compared 
with uniform heating. 


22414 (EUR—5342(Pt.1), pp 85-94) Coke production in a 
bricked oven. Orywal, F.; Echterhoff, H.; Beck, K.G. 
(Bergbau-Forschung GmbH, Essen). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The coking technology development program included the 
construction at Bergbau-Forschung’s Coking Department of a 
number of experimental ovens lined with magnesite brick. The aim 
was to test the suitability of this refractory material for the coke- 
oven sector insofar as this type of brick has a much higher thermal 
conductivity than traditional silica brickwork. This means ap- 
preciably higher wall temperatures at comparable flue tempera- 
tures, in the magnesite bricked oven. This should shorten the cok- 
ing time and in this way provide a significantly higher specific 
throughput figure. Apart from testing the magnesite bricks, it was 
intended to devise a suitable refractory mortar in collaboration 
with the firms from the refractories industry taking part in the pro- 
gram, and at the same time evolve an injection material for wall 
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repair jobs. A systematic series of tests were carried out involving 
coking a number of different coking coal mixtures to establish the 
effect that the necessarily dissimilar coking conditions had on end 
product quality, — the coke. Carbonization was studied 
under these sets of reaction conditions. 


22415 (EUR—5342(Pt.1), pp 95-104) Progress in the automa- 
tion of coking plants. Fautz, F.; Lindhorst, H. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The progressive introduction and development of automa- 
tion at the two coking plants forming part of the Hamburg Gas 
Works is reported. The object was to cut down on labor, improve 
economic viability and at the same time provide more tolerable 
working conditions. A number of examples are given to illustrate 
the stages involved. The introduction of the latest technology was 
balanced by long term testing of practicable devices. A number of 
work places were eliminated by the incorporation of an industrial, 
closed circuit, T.V. network. Increasing automation and con- 
sequent reduction in personnel commitments made it essential to 
extend the communications system. Radio, telephone and audio 
and video signal techniques ensure that the operators can keep in 
touch with other parts of the plant regardless of distance, at all 
times. Over and above the not inconsiderable improvements in 
terms of job tedium and difficulty, essential reductions were 
achieved on the personnel side. There has been a steady fall in the 
number of manned work places in shift working. An outstanding 
feature is the cutback in the labor force at the ovens themselves. 
Not the least important factor has been the excellent co-operation 
between those involved and their positive attitude to the changes 
which resulted from the program. This was due first and foremost 
to the improvement in working conditions, and secondly to the 
wage rises accruing in some cases from the increased responsibility 
imposed by the new types of industrial activity. 


22416 (EUR—5342(Pt.1), pp 105-114) Automatisation of 
coke-oven machines. Martens, T. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The procedure planned by SIDMAR involves a complete 
automation of the coke-oven machines. This comprises two stages. 
The first stage, foreseen from the beginning of the coke-oven 
plant, was the automatic positioning of the oven machines and the 
automatic succession of the movements of a sequence by a simple 
order of the operator. The second stage may be seen as dependent 
on the experience acquired during the first stage. It should permit 
the automatic succession of the former operations, according to a 
certain program, with an eventual correction of the cycle, depen- 
dent on the repeated failures. The origin of that conception has 
been the control of the correspondence of the oven machines by 
magnetic limit switches. From there we came to an automatic and 
precise positioning of the oven machines, and the automatic suc- 
cession of the movements of a sequence. 


22417 (EUR—5342(Pt.1), pp 163-172) Influence of preheat- 
ing on blend composition, carbonisation behaviour and coke quality. 
Gregory, D.H.; Freeman, D.T. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

During recent years there has been a revival of interest in 
preheating coke oven charges to increase throughput and to 
possibly improve coke quality. Research at the Coal Research 
Establishment supported by a grant from the Community, is aimed 
at supplementing known information of the effects of preheating 
on the carbonization behavior and on coke quality with a bias 
towards extending the range of coals which can be included in 
blends for making metallurgical coke. The results of experiments 
in 250 kg and 500 kg ovens indicate that the gain in oven 
throughput on preheating is achieved mainly by increasing the bulk 
density of the charge and eliminating the time required to 
evaporate water: the rates of heating the charge after 300°C are 
similar for wet and dry charges. The most influential effects of pre- 
heating appear to be to increase the bulk density of the charge 
with consequential changes in the contraction behavior, develop- 
ment of wall pressure and in coke quality by virtue of increasing 
the caking capacity. Results of current research indicate that sub- 
stantial proportions of weakly and non caking coals can be in- 
cluded in blends based on medium caking coals if breeze and/or 
low volatile coal is also added. 


22418 (EUR—5342(Pt.1), pp 173-191) Study and develop- 
ment of coal preheating in the United Kingdom. Graham, J.P.; 
Pater, V.J. (British Carbonization Research Association, Chester- 
field, Eng.). Apr 1975. 
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From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The paper first presents the background information to pre- 
heating and its development, and then deals with the application of 
preheating by the British Carbonization Research Association 
(BCRA). It describes the development of the preheater and of the 
gravity method of charging preheated coal to the oven under both 
“off-"’ and ‘‘on-main’”’ conditions. It covers in some detail the 
various implications and effects of preheating with gravity-charg- 
ing, and summarizes the reasons for the developments proposed in 
the British coking industry. BCRA work on the determination of 
the carryover and the application of the gravity-charging method 
in the coking industry is briefly described and reference is made to 
the application of the pipeline-charging method in the United 
Kingdom. Finally, the authors describe the facilities currently being 
installed at the Carbonization Research Centre. These will provide, 
by the end of 1975, unique possibilities for trials on a practical 
scale, using both established types of preheater and different ways 
of charging preheated coal to ovens of 4.2- and 6.5-m height. The 
availability of a computerized system will facilitate studies of 
process operation and control. 


22419 (EUR—5342(Pt.1), pp 193-203) Preheated charging: 
systematic study of the effect of various parameters. Marcellini, R.; 
Pruchon, G. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The Marienau Experimental Station has carried out a series 
of systematic test programs over the past two to three years with 
the aim of studying the behavior of preheated charges during cok- 
ing. The most noteworthy results obtained to date are discussed. 
The research is carried out with financial aid from the Commission 
of the European Communities. 


22420 (EUR—5342(Pt.1), pp 205-216) Charging preheated 
coal into coke ovens using the COALTEK Process. Marting, D.G.; 
Marcellini, R. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Important advances have been made in the coke manufac- 
turing field by the industrial application of the COALTEK Process 
of charging preheated paste. This new method considerably widens 
the range of coals usable for coking, leading to a greater flexibility 
in sources of supply and the complete elimination of dust and gas 
emissions during charging. The COALTEK process meets the 
problems with which coking experts are currently faced, in particu- 
lar: The installation of the Ironton industrial plant has confirmed 
all prior studies about the increased productivity to be anticipated 
from charging coal preheated to 260°C (compared with conven- 
tional wet charging with 8 percent water, the productivity boost 
has been 48 percent with a blend for metallurgical coke, and 59 
percent with a blend for foundry coke); in the pollution field it 
completely eliminates emissions during charging (such a result can- 
not be obtained with a charging-car, even when equipped with the 
most advanced anti-pollution devices); in the field of using weakly 
caking coals it enlarges the range of usable coals right up to high 
rank charged as part of a blend. Finally, the launching of several 
large-scale plants has demonstrated its potential in industry. 


22421 (EUR—5342(Pt.1), pp 217- — New findings for coke 
manufacture with preheated coal using the Precarbon process. 
Habermehl, D.; Lask, G.W.; Petak, H. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Extensive trials with good caking coal blends have shown 
that preheating coal according to the Precarbon process enables a 
50 percent increase in the specific coking coal throughput to be 
gained, with virtually no change in the coke quality compared with 
that produced with conventional gravity charging. Collaboration 
between the Kokereigesellschaft and Bergbau-Forschung first 
resulted in industrial-scale tests and then in tests at the test coking 
plant under operating conditions, to establish whether coal blends, 
normally used in the Saar with the stamp-charging method, could 
produce a blast furnace coke of comparable quality with preheat- 
ing. Test results show that it can, a smaller proportion of inerts 
being needed than usual with compacting. In this case, however, 
part of the possible increase in throughput has to be lost. Even so 
there is a shortening of operating time by Sh compared with 
stamp-charging. To obtain the best reaction conditions in preheat- 
ing and subsequent coking an important role is played by deter- 
mining the most favorable preh perature and setting the 
highest feasible bulk density i in the oven chamber. 
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22422 (EUR—5342(Pt.1), pp 229-239) H.B.N. process for 
formed coke manufacture. Soubrier, L. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

For technical and economic reasons the Nord and Pas-de- 
Calais coalfield has opted for a two-stage coke manufacturing 
process: cold briquetting and high temperature carbonization in a 
single stage. The coke oven consists of three distinct zones: pre- 
heating, carbonization, cooling of the briquettes. The Nord and 
Pas-de-Calais coalfield has built an industrial prototype able to 
treat 150 to 170 tonnes of green briquettes a day and which is 
capable of being developed into plant manufacturing 300 to 350 
tonnes of coke a day without technical difficulties. A range of dif- 
ferent coals right up to coals very rich in volatile matter can be 
used. Trials in blast furnaces carried out on formed coke manufac- 
tured from a blend consisting of low rank Nord and Pas-de-Calais 
coals have yielded satisfactory results. If carboxy-reactivity in 
formed coke is higher than in the majority of conventional cokes, 
recent laboratory tests have shown that the gasification tempera- 
ture, with a gas whose composition is very close to that in a blast 
furnace, is virtually identical in the two cases. 


22423 (EUR—5342(Pt.1), pp 241-249) Formed coke manu- 
facture from brown coal. Kurtz, R. (Rheinische Braunkohlenwerke 
AG, Cologne). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The Rheinische Braunkohlenwerke AG Cologne has carried 
out a research project from 1970 to mid-1973 with ECSC aid, 
aimed initially at establishing the feasibility of formed coke manu- 
factured from brown coal on the laboratory scale. The studies con- 
centrated principally on two sets of problems: briquette forming 
and coking. Tests showed that it is possible to produce suitable 
briquettes for formed coke manufacture from raw and dry brown 
coal as well as brown coal fine coke; laboratory results have 
meanwhile been complemented by briquetting tests on a half-in- 
dustrial scale. Based on laboratory coking trials a carbonization 
method has been developed which makes it possible to match the 
laboratory tests with tests on a half-industrial scale plant. These 
tests are not yet completed. It is hoped to resolve the unsettled 
problems this year so as to be able to decide on the first produc- 
tion plant in the near future. Available results are so promising 
that it can be assumed that brown coal may make a contribution 
to meeting the coke needs of the EEC in the foreseeable future. 
Brown coal coke should not become a competitive product but a 
valuable addition to the indigenous types and grades of coke on 
the market, e.g., for use in electrothermal reduction processes. 


22424 (EUR—5342(Pt.1), pp 251-262) Utilisation of formed 
coke in blast furnaces. Schneider, M. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Tests using formed coke in an industrial blast furnace have 
given overall results encouraging for the future: the coke rate of 
the fuel and pig-iron production remained the same as with con- 
ventional coke. In most cases a reduction in blast furnace permea- 
bility was noted, linked to the particular shape of the formed coke 
pellets and their bulk density. The increase in coke rate found in 
some cases could be explained by too low an initial gasification 
temperature in the formed coke, leading to a drop in temperature 
in the thermal reserve zone of the blast furnace. This characteristic 
of formed cokes should be subjected to laboratory verification in 
physical and chemical conditions approximating those of the blast 
furnace. Prolonged industrial tests are needed to understand the 
long term effects of formed coke charging, especially on the flow 
of fluids in the blast furnace crucible. The problems involved in 
adapting the operation of the blast furnace to formed coke 
(optimum charging) should be more intensively studied in the fu- 
ture. 


22425 (EUR—5342(Pt.1), pp 263-274) Testing of the BFL 
hot-briquetting process. Ahland, E.; Langhoff, J. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The priorities in the development of novel thermal coal 
refining processes are discussed, including: principle of hot 
briquetting; description of the technical equipment of the formed 
coke plant Prosper; design data of the demonstration plant; and 
present state of commissioning. 


22426 (EUR—5342(Pt.1), pp 285-293) Process for manufac- 
turing granulated coke in rotary ovens for the electrometallurgical 
industry. Deruelle, J. Apr 1975. 
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From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The market requirement for reducing agents for electric 
ovens has prompted the Lorraine Coalfield to develop a continu- 
ous carbonization process in rotary ovens, with a performance of 
30,000 t/year of coke, by: treating granulated coal with a swelling 
index between | and 5 and even fines with some coking properties; 
heating, using only injected air in the oven; providing complete 
post-combustion of distillation gases at the oven outlet, the fumes 
being either discharged into the atmosphere or fed to the boiler 
with recovery of steam or electricity; eliminating dust emission, 
quenching vapor, residual water and laborious effort at the coking 
plants; and producing a granulated coke low in density and porosi- 
ty, with high reactivity and resistivity, much sought after by the 
electrometallurgical industry, based on a large range of coals 
whose lack in coking properties prevents them from being used 
successfully in blast furnace coke manufacture. 


22427 (EUR—5342(Pt.2)) Information symposium on coke 
oven techniques, Luxembourg, 6—7 May 1975. (Commission of the 
European Communities, Luxembourg). Nov 1975. 169p. (CONF- 
7505107—P2). Office for Official Publications of the European 
Communities, Luxembourg. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

Part Il of the symposium on coke oven techniques held at 
Luxenbourg in April 1975, under the auspices of the Commission 
of the European Communities, includes a paper on European com- 
munities energy policy, a summarization of research programs re- 
lated to coke production and coke ovens, a paper on mathematical 
programming applied to coke oven operation and an extended ver- 
sion of the paper on coal chemistry. Questions and answers related 
to these and the papers in part I are included. Each of the three 
papers was processed individually for the data base. (LTN) 


22428 (EUR—5342(Pt.2), pp 29-44) Aims of research 
development in the coke oven industry. Graham, J.P. Nov 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The requirements for coke in the next two decades are ex- 

to be related mainly to the needs in the blast furnace 

production of steel. A part of the problem facing research is that 
the precise specifications required for this purpose are not known 
with certainty. And with the changes in blast furnace operation the 
optimum specifications may be changing and becoming more ex- 
acting. Further, prime coking coals are in limited supply and coke 
to these specifications must be made from blends of poorer coals. 
The improvement in coke over productivity by preheating the 
charge is discussed, as are formed coke developments. Various ap- 
proaches in these two areas are discussed briefly, with the idea 
that a better evaluation should be available when planned work is 
completed. Air and waste water pollution problems are mentioned. 
Finally, all these goals should be achieved in the cleanest and most 
economic manner. (LTN) 


22429 (EUR—5342(Pt.2), pp 45-61) Technical and economi- 
cal optimization of coking coal bien¢ds. Hermann, W. Nov 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Starting from the functional relationship between raw 
material, reactor conditions, yield and product quality, explained 
in the mathematical description of the high-temperature coking of 
pit coal (according to Simonis), an optimization model is 
presented with the aim of finding the win-optimal coal blend the 
charging of which, under consideration of quality, quantity, coking 
properties and of economy is still cokable. The feasibility of this 
solution is described based upon real technical data but assumed 
commercial data. The study considers five coke oven plants of dif- 
ferent production capacity which are supplied with pit coal of dif- 
fering quantity, prices and quality by 15 suppliers. The optimal 
solution, under consideration of limitations as to quantity and cok- 
ing properties, was found by adopting a programming model. 
Besides data of technological and economical optimization, reflec- 
tion histograms of the optimized charging blend are represented. 


22430 Genesis of a formed-coke process. Moran, R.F. (FMC 
Corp., Princeton, NJ). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
19: No. 4, 12-29(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

For many years the need has been foreseen for a process 
that could make strong metallurgical coke from non-caking or 
poorly-caking coals in an environmentally acceptable manner. The 
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development of such a process over the past 18 years is traced and 
its operability in a semi-commercial plant reported. Performance 
of the product in large electric and blast furnaces is described. 
Some general economics pertaining to the proprietary FMC Coke 
Process are given as well as implications for its future impact on 
the steel industry of the world. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 22453 


22431 (EGN— 34) Sulfur reduction of Illinois coals: washabili- 
ty tests. Helfinstine, R.J.; Simon, J.A.; Shimp, N.F.; Hopkins, M.E. 
(Illinois State Geological Survey, Urbana (USA)). Apr 1970. 13p. 
Illinois State Geological Survey, Urbana. 

As sulfur in the coal and oil burned in power plants is the 
major source of sulfur dioxide emitted to the atmosphere, the 
removal of sulfur from coal before it is burned would help to 
reduce air pollution. To determine how much the sulfur content 
could be reduced by preparation techniques, 40 coals samples 
from 35 Illinois coal mines were studied at the Illinois State 
Geological Survey. Only in those Illinois coals having relatively low 
sulfur content, as mined, could the sulfur content be reduced to 
1.5 percent or less by washing techniques. Most Illinois coals, as 
mined, contain 3 to 5 percent sulfur. Laboratory tests revealed this 
could be reduced to about 2.5 to 4 percent. (auth) 


22432 (ERDA—76-30-3, pp 83-84) Desulfurization of low-Btu 
producer gas. 1975. 
sii In Coal gasification. Quarterly report, July—September 
Major emphasis was placed on planning.and ordering raw 
materials for the preparation of experimental absorbents. In addi- 
tion, the test reactor was repaired and is being treated to reduce 
corrosion, and the source of calibration problems with the gas 
chromatograph was identified. 


22433 (ERDA—76-31-3, pp 13-15) Energy conversion alterna- 
tives study (ECAS). 1975. 

In Coal power and combustion. Quarterly report, 
July—September 1975. 

The results of the parametric analyses, Task I, are being 
reviewed and evaluated by computer simulation; the materials ad- 
visory group is participating in this effort. In addition, an effort to 
upgrade the analyses was initiated with the objective of providing 
an in-depth review of data and assumptions. The development of 
conceptual designs and implementation assessment efforts, Tasks II 
and Ill, are underway to provide a more definitive evaluation of 10 
advanced conversion systems. However, because complete specifi- 
cations for semiclean fuel have not yet been provided, progress has 
been delayed. The energy model being used for ECAS was ex- 
panded to include coal cleanup and stack gas cleanup, and input 
data for assessing the conversion systems using the energy model 
were keypunched and tested and are being verified. 


22434 (ORNL—5168) Surface properties and reactions of 
cobalt—molybdate hydrotreating catalyst: preliminary results. 
Fuller, E.L. Jr.; Agron, P.A. (Oak Ridge National Lab., Tenn. 
ae Jul 1976. Contract W-7405-eng-26. 75p. Dep. NTIS 
5.00. 


The surface properties and reactions of a cobalt oxide- 
molybdenum oxide catalyst have been studied with the aid of 
gravimetric adsorption, calorimetric and microscopic analyses. The 
catalyst studied was in the pelleted form with the preponderance 
of the surface area internal to this geometry. The chemistry 
(reactivity) and structure (morphology) is intimately related to the 
degree of hydroxylation/hydration of the internal oxidic surfaces. 
Hydration-rehydration and cxidation-reduction alters the reactivity 
and topology of the catalyst appreciably. Both the molybdenum 
and cobalt complements are uniformly distributed over the surface 
of the y-alumina support. The former is rather strongly complexed 
with the alumina and the latter (in the oxidized form) tends to dif- 
fuse into the alumina. The fine crystallites are held in a semirigid 
array within a shell of strong material which was apparently den- 
sified in the pelleting process. The intrapellet matrix of crystallites 
becomes more accessible as more chemisorbed water is removed 
with a corresponding surface area increase of ca. 60 percent. This 
enhanced sorption capacity can be irreversibly induced by expo- 
sure to high relative humidity where the capillary forces of sorbed 
water relieve the intercrystalline strain. A unique phase transition 
is revealed by calorimetric analyses which is not observed for alu- 
mina, free of the catalytic components. These studies embrace the 
broad range of temperatures and pressures of interest in catalytic 
operations and reveal chenges in properties and reactions that are 
quite relevant with respect to catalytic performance. 


22435 Friedman, S.; LaCount, R.B. US Patent Application 
590,759. 26 Jun 1975. lip. 
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A slurry of comminuted coal or other carbonaceous materi- 
al is heated to an elevated temperature in intimate contact with air 
in order to oxidize pyrites and other sulfur compounds to form 
sulfates. The sulfates are removed by draining the liquid from the 
slurry and washing the coal particles with water. The filtrate result- 
ing from the draining and washing steps can be recycled to earlier 
wash stages or to slurry the untreated coal. 


22436 Selective separation of h sulfide from hot fuel 
gases. Steiner, P. (to Foster Wheeler Corp.). German(FRG) Patent 
2,457,909. 17 Jul 1975. Filed date 10 Jan 1974. 7p. 

Hot fuel gases are brought into contact with a Ni-containing 
material. Ni reacts with H,S with the formation of solid com- 
pounds from which Ni is regenerated by oxidation and returned to 


the process. 


22437 Carbon purification process. Katz, S.; Shea, M.M. (to 
General Motors Corp.). US Patent 3,957,958. 18 May 1976. Filed 
date 21 Jan 1975. 12p. 

In accordance with a preferred embodiment of this inven- 
tion, a low-sulfur, low-ash, graphitic carbon, which is useful in 
metallurgical and electrical applications, is formed. The first step is 
dissolving coke or coal in an iron melt containing about 4 percent 
silicon, then lowering the temperature of the melt to near the iron- 
carbon eutectic melting temperature, thereby causing a purified 
carbon-iron mixture to precipitate and float to the surface. This 
mixture may be directly used as a metallurgical carbon raiser to 
control the carbon content of iron melts. The purified carbon may 
also be separated from the iron by magnetic and/or flotation 
techni.ues; further refinement of the graphite may be accom- 
plished by treatment with mineral acids. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 22406, 22500, 22502 


22438 Process for the conversion of carbonaceous materials. 
Chun, S.W.; Cronauer, D.C.; Leslie, T.W. (to Gulf Research and 
Development Co.). US Patent 3,957,619. 18 May 1976. Filed date 
24 Jun 1974. 30p. 

A process is provided for the conversion (including upgrad- 
ing of solid carbonaceous materials, and in particular for the 
hydrogenation of coal slurries. The process comprises passing a 
slurry composed of solid carbonaceous material and solvent, 
together with hydrogen through a reaction vessel that contains a 
plurality of reaction zones separated by porous partitions. A por- 
tion of said zones is adapted to contain a solid particulate 
hydrogenation catalyst which will not pass through said porous 
partitions. The remainder of said zones forms substantially unob- 
structed passageways through said reaction vessel. The volumetric 
proportion of substantially unobstructed passageways to catalyst 
zones is preferably from about 20:1 to about 1:10. 


GASIFICATION 


REFER ALSO TO CITATION(S) 22497, 22510, 22512, 22985, 
22993, 23481, 23485, 23492, 23580 


22439 (ANL—75-XX-3) Materials Science Division third quar- 
terly report for period ending June 15, 1975. (Argonne National 
Lab., Ill. (USA)). 1975. Contract W-31-109-Eng-38. 112p. Dep. 
NTIS $5.00. 


Further progress in materials studies for coal gasification 
plants are reported. Slag corrosion tests of refractories at about 
1445°C with an oxygen and steam atmosphere for up to 1500 
hours are reported. Twenty-four refractories have been tested for 
dimensional and chemical integrity. Protective ceramic coatings 
have been fabricated on metals by various methods and tested for 
corrosion and thermal shock resistance. Nondestructive testing in- 
volved radiographic examination, ultrasonic and acoustic emission 
measurements to study their potential for detecting cracks in 
refractories. Infrared scanning studies to locate hot spots on equip- 
ment continued. The further development of mathematical models 
for erosive and corrosive wear on ductile and brittle materials con- 
tinued with emphasis on the effects of oblique impacts. A failure 
mode analysis was carried out on a failed thermocouple sheath and 
instrument tubes using electron microprobe analysis, energy-disper- 
sive x-ray analysis, auger electron spectroscopy, chemical analysis, 
— eddy current analysis, ultrasonic examination, etc. 
( ) 


22440 (ANL—76-53) Gasification of chars produced under 
simulated in situ processing conditions. Quarterly report, Janua- 
ry—March 1976. Fischer, J.; Young, J.E.; Lo, R.; Johnson, J.E.; 
Jonke, A.A. (Argonne National Lab., Ill. (USA)). 1976. Contract 
W-31-109-eng-38. 18p. Dep. NTIS $3.50. 
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This effort, which is part of the Argonne National Laborato- 
ry energy program for ERDA, is being directed toward support 
studies for the national endeavor on in situ coal gasification. This 
task involves the investigation of reaction-controlling variables and 
product distributions for the gasification of both coals and chars 
utilizing steam. Preliminary runs are currently being carried out on 
the high pressure char gasification system in order to determine 
optimum operating conditions; results are described and discussed. 
The procedures for analysis of product gas have been developed 
and are also described. 


22441 (ANL— 76-60) Materials Science Division coal technolo- 
gy. Sixth quarterly report, January—March 1976. (Argonne Na- 
tional Lab., Ill. (USA)). 1976. Contract W-31-109-Eng-38. 65p. 
Dep. NTIS $4.50. 

The second run of the slag-abrasion-corrosion rig is in 
progress. Seventeen refractories are being exposed to a basic slag 
with oxygen partial pressure in the range of 10-7 to 107" atm 
1500°C. This environment is similar to that expected in the BiGas 

ilot plant. Progress was made in the preparation of various ceram- 
ic substrate-coating specimens using the plasma-spray technique; in 
the evaluation of the thermal-spalling resistance of new substrate- 
coating systems; and in the corrosion testing of coated specimens 
in the coal-gas mixture. Field tests of the HYGAS preheater-to- 
gasifier duct using passive infrared imaging were conducted to 
determine if blockage of the water-cooling jacket and/or refractory 
spalling had occurred. A second ultrasonic wall-thickness mapping 
of the HYGAS cyclone was conducted and indicated that signifi- 
cant erosion did not occur during the interim 218 h of solids load- 
ing. A corrosion testing rig is being constructed for experimental 
evaluation of corrosion rates on commercial iron- and nickel-base 
alloys in multicomponent gas mixtures that include CO, CO:, He, 
CH,, H,O, and H,S. Analytical models have been used to generate 
data on material loss by erosion for various metals and alloys. Ero- 
sion rates for annealed Types 304 and 310 stainless steel were 
determined as a function of Al,O; and SiC particle velocities and 
temperature. The good agreement between the calculated rates 
and available experimental data demonstrates the validity of the 
analytical models. The examination of a failed thermocouple tube, 
bellows and a cracked stainless steel-316 elbow are reported. 


22442 (CONF-760472—1) Failure analysis of components 
from coal-gasification pilot plant. Greenberg, S.; Natesan, K. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
eng-38. 9p. Dep. NTIS $3.50. 

From Preventation of failures in coal conversion systems; 
Columbus, Ohio, United States of America *USA® (21 Apr 1976). 

Construction materials in coal-gasification pilot plants are 
subjected to a variety of corrosive/erosive environments, ranging 
from liquids and solids at relatively low temperatures to gas and 
solid mixtures at high temperatures and pressures. Component 
failures may be directly attributed to interactions between the 
materials and the corrosive/erosive environment. Two corrosion 
failures that have been examined are discussed in detail: (1) In- 
conel 702 thermocouple sheath exposed to a multicomponent gas 
environment at 2000°F and 1200 psi, and (2) Types 304 and 316 
stainless steel instrument tubing containing superheated steam-ox- 
ygen mixtures at 600°F and 1200 psi. The failures were examined 
in detail using optical metallography, scanning-electron microsco- 
py, and electron-microprobe techniques as well as chemical 
analyses and nondestructive testing methods. The failure of the 
thermocouple sheath was attributed to internal oxidation of 
chromium and aluminum present in Inconel 702. The failure of the 
instrument tubing was associated with chloride stress-corrosion 
cracking. Details, of the analyses and possible solutions to prevent 
such failures in the future will be presented. In addition, other 
ANL investigations of gasification plant components are sum- 
marized. 


22443 (CONF-760472—2) Development of nondestructive 
evaluation methods for coal-conversion systems. Ellingson, W.A.; 
Stanton, G.C.; Lapinski, N.P. (Argonne National Lab., Ill. (USA)). 
1976. Contract W-31-109-Eng-38. 12p. Dep. NTIS $3.50. 

From Preventation of failures in coal conversion systems; 
Columbus, Ohio, United States of America *USA® (21 Apr 1976). 

Coal-conversion processes require the handling and contain- 
ment of high pressure, high temperature, corrosive and erosive 
gases and liquids often containing particulate loadings. These 
severe environments cause materials failures that reduce successful 
and long-time operation of coal-conversion systems. The deter- 
mination of the material and component response and develop- 
ment calls for proper nondestructive examination methods, equip- 
ment, and techniques. This paper briefly describes the nondestruc- 
tive development efforts in high-temperature, wall-thickness mea- 
surements for in-situ erosion data, passive infrared imaging appli- 
cations for thermal profiles, gamma radiographic applications for 
crack and erosion detection and acoustic methods for failure pre- 
diction. (auth) 
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22444 (ERDA—76-30-3) Coal gasification. Quarterly report, 
July—September 1975. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Office of Fossil Energy). 
1975. 99p. Dep. NTIS $5.00. 

This report consists of 16 sections in addition to an execu- 
tive summary and a glossary. Each section was abstracted and in- 
dexed separately. (EJH) 


22445 (ERDA—76-30-3, pp 9-13) Carbon dioxide acceptor 
coal gasification process. 1975. 
ome In Coal gasification. Quarterly report, July—September 


Engineering work continued on components of the carbon 
dioxide acceptor pilot plant, including an external cyclone for the 
gasifier, a system to automatically close major solids valves during 
power outages and a new inner lining for the spent acceptor lift 
line. Special tests and inspections were also carried out as part of 
the engineering activities. Plant operations during the quarter in- 
cluded two series of runs (Run 27 and Run 28). Although opera- 
tional problems caused shutdowns during the runs, Run 28B was 
considered to be the most successful to date. The system operated 
for 232 consecutive hours without air to the gasifier and 87.5 
hours with 100 percent steam to the gasifier. Furthermore, the unit 
was at steady-state operation for 72 hours with no air or recycle 
gas and all steam. Laboratory research activities included comple- 
tion of studies of acceptor activity and reconstitution; continuation 
of studies of corrosion rates, trace elements, and waste monitoring; 
and initiation of a new project to evaluate the phase relationships 
of the calcium carb Icium sulfate-calcium sulfide system. 


22446 (ERDA—76-30-3, pp 15-21) BI-GAS process for the 


generation of pipeline gas. 1975 
In Coal gasification. Quarterly report, July—September 
1975. 


Development of the Bi-Gas process included pilot plant con- 
struction and continued laboratory research. By the end of the 
quarter, construction was completed on many of the plant sections; 
about 9 percent of the construction work remains to be done. In- 
Stallation of piping, electrical systems, and instrumentation con- 
tinued throughout the quarter. No insulation was installed during 
the latter part of the quarter, however, because of a strike. Job of- 
fers were made to 21 trained personnel; procurement activities to 
obtain materials, chemicals, and supplies necessary for initial 
operations were started; and contractor meetings were held to 
discuss initial operations of the fluidized-bed methanation system 
and potential problems in the cooling system of Stage | of the 
gasifier. Among other activities were the initiation of the develop- 
ment of a slag viscometer, computer simulation of the gasifier, and 
consideration of several candidate coals for use in initial start-up 
operations. Laboratory research involved experimental tests of 
seven new catalysts, completion of modifications to the cold 
models, and resolution of several minor operational problems in 
the automated data acquisition and processing system. In addition, 
two test runs were carried out in the methanation process develop- 
ment unit, one of which was considered the most trouble-free con- 
ducted to date. In this test, control of the distributor temperature 
was improved, conversion levels were acceptable, heat balances 
were in fairly good agreement between the calculated heat of reac- 
tion and the heat removed by the heat transfer fluid, the physical 
properties of the catalyst did not change substantially. 


22447 (ERDA—76-30-3, pp 23-28) Pipeline gas by 
hydrogasification (HYGAS process). 1975. 
In Coal gasification. Quarterly report, July—September 


1975. 

The Hygas pilot plant was operated in two test runs (Run 
37 and Run 38). Test 37 was one of the most successful to date, 
with 363 hr of self-sustained operation during which 757 tons of 
dried lignite were fed to the gasifier. The ash-agglomerating gasifi- 
er was operated in six runs (Runs 43 through Run 48). Runs 43 
through 47 were terminated for various reasons. In Run 48, how- 
ever, conducted to determine the conditions necessary for produc- 
ing quality agglomerates, good size, high-ash agglomerates were 
produced successfully. Further, during this test, clinkering in the 
bed was prevented and operation of the hot cyclone at the lowest 
dust-loss rate yet achieved was maintained. Other activities involv- 
ing the Hygas pilot plant included catalyst studies and installation 
and operation of an Edens sludge separator and an Alar drum 
filter to improve solids removal from the plant effluent. Laboratory 
research activities were focused on continuing tests of the per- 
formance of castable insulating materials in an acid-gas at- 
mosphere. 


22448 (ERDA—76-30-3, pp 33-36) Synthane process. 1975. 


In Coal gasification. Quarterly report, July—September 
1975. 
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Emphasis in the development of the Synthane process was 
placed on installation of apparatus and modifications and repairs 
needed to start the gasifier. The major accomplishment included 
cleaning and preparation of the water circulation system, installa- 
tion of the carbon dioxide package unit, and testing and heatup of 
the gasifier. In addition, pressure sequencing of the Petrocarb 
system was completed satisfactorily after problems were resolved 
with severe leakage caused by deficient ball valves in the system. 


22449 (ERDA—76-30-3, pp 37-40) Agglomerating burner 
5. 


process. 197 
In Coal gasification. Quarterly report, July—September 


“1975 


Work on the agglomerating burner process included both 
process development unit construction and preparation for opera- 
tion. At the end of this period, the construction was estimated to 
be 88 percent complete. The process pipe installation was virtually 
completed, and the well water, cooling water, boiler feed water, 
and the natural gas and inert gas utilities systems were presented 
for verification of mechanical completeness. The major vessels 
have been installed and closed. Other activities included formal 
and informal training sessions with the operating staff. In addition, 
a draft outline of the safety manual was prepared, a list of steam 
traced lines was compiled, and the optimum geometry for a com- 
mercial concept power recovery turbine was determined to be pro- 
vided by the axial flow turbine. 


22450 (ERDA—76-30-3, pp 41-46) Liquid phase methanation 
process. 1975. 

In Coal gasification. Quarterly report, July—September 
1975. 

All outstanding fabrication work on the liquid phase 
methanation skid unit was completed, with the exception of the in- 
stallation of 17 valves that had not been received. Chem Systems, 
with the approval of ERDA and AGA, contracted for an indepen- 
dent analysis of all piping welds. Laboratory research included 
continuing studies of the combined shift/methanation reaction 
rates of Calsicat Ni-230S/Witco 40 mineral oil, with different feed- 
gas ratios of hydrogen to carbon monoxide. Two life studies were 
terminated prematurely because of plugging. A third life test was 
initiated and, at the end of the quarter, had been on-stream for 
340 hr. Catalyst activity during this third test equilibrated at a 
value of about 0.41 x 10~* gram moles/second-atm-gram catalyst. 
The polishing reactor was on-stream throughout the quarter and, 
by the end of the quarter, had run for 930 hr, with the product gas 
composition remaining constant. Among other activities during the 
quarter, Chem Systems met with personnel from C. F. Braun to 
review the design basis and basic parameters to be used in an 
evaluation of the conceptual design of a commercial-size liquid 
phase methanation system. 


22451 (ERDA—76-30-3, pp 47-50) Evaluation of high-B 
gasification projects. 1975. 

In Coal gasification. Quarterly report, July—September 
1975. 

In support of the technical evaluation effort, process en- 
gineers visited the carbon dioxide acceptor and Hygas pilot plants 
to observe operations and obtain additional data for the concep- 
tual design of commercial-size plants. Braun personnel also 
prepared a safety assurance report on the Synthane pilot plant and 
met with Lummus personnel to review the hazards revealed and 
discuss methods for alleviating them. Meetings were also held with 
Chem Systems personnel to discuss the coordination, start-up, and 
operation of the liquid phase methanation unit. The process flow 
diagrams for the conceptual designs of commercial-size carbon 
dioxide acceptor, Bi-Gas, Hygas steam-oxygen, Synthane, and 
Hygas steam-iron plants were completed. All except the Hygas 
steam-iron diagrams were reviewed and accepted by the process 
developers; review of the steam-iron diagrams is in progress. The 
process flow sheets for the Lurgi process were also completed; no 
review by process developers is planned. Determination of equip- 
ment requirements for the processes being studied was nearly 
completed; the completed data were submitted for estimation of 
capital costs. Among other activities, Braun personnel concluded 
that the most economical shape for shift reactors was the sphere 
and finalized the Gas Cost Handbook. 


22452 (ERDA—76-30-3, pp 51-56) Molten salt combustion 
and gasification process. 1975. 

In Coal gasification. Quarterly report, July—September 
1975. 


The preliminary design of the pilot plant for demonstrating 
the molten salt combustion and _ gasification process was 
completed. A revised cost estimate for the project, based on the 
completed design, showed that the project costs would be con- 
siderably higher than originally estimated. Therefore, emphasis was 
placed on evaluating alternative approaches to the program that 
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would enable the key objectives to be met at reduced cost. 
Generally, the options considered involved reduced plant size 
and/or a different location. Laboratory research activities con- 
tinued, with emphasis placed on studies of the interactions of melt- 
coal ash-quench solutions. Two tests were conducted using similar 
operating conditions but different melts. In one, the melt was 

jluced from Kentucky No. 9 coal and contained 6 percent sul- 

and 12.6 percent ash; in the other, the melt was produced from 
coal representative of that available at the plant site and contained 
2.4 percent sulfur and 26 percent ash. Samples taken during the 
latter test are being analyzed. 


22453 (ERDA—76-30-3, pp coal gasification 
system for electric power generation. 197 

In Coal Quarterly July—September 
1975. 

Work on the gas generator system of the process develop- 
ment unit involved redesign of the burner nozzle assemblies and a 
new draft tube. Several other minor modifications were also made, 
then tests on the gasifier burners were resumed. Generally, the 
tests were highly successful, although minor instrument problems 
were encountered in one gasifier. In laboratory research, solids cir- 
culation, solids feeding, and gas bypassing were studied using the 
devolatilizer-desulfurizer semicircular model. Sulfur-removal 
systems were also studied, and it was decided that an intermediate- 
temperature, iron oxide, sulfur-removal system should be 
developed as a backup for the high-temperature system; a process 
was proposed. Among other activities were the simulation of coal 
devolatilization in the fluidized-bed reactor, using hydrogen as a 
tracer gas; establishment of the feasibility of partial combustion of 
mixed gas to produce high-temperature low-Btu gas; modification 
of the burning velocity test apparatus to permit measurements at 
high temperatures; continuation of studies of the gas turbine com- 
bustor system to ensure efficient, stable, durable, and environmen- 
tally acceptable performance; study of the removal of solid par- 
ticulates from the fuel gas; and studies of the control of erosion 


damage. 


(ERDA—76-30-3, pp 65-71) Low-Btu gasification of 
coal for electricity generation. 1975. 

In Coal gasification. Quarterly report, July—September 
1975. 

Detailed design of the process development unit continued, 
with emphasis placed on the development of a reliable and effec- 
tive method of introducing steam to the gasifier diffuser. The study 
of slagging furnace design parameters also continued and included 
four field trips to observe existing operational furnaces, and some 
— was made with the effort involving selection of equipment 

the solids handling and instrumentation and control systems 
and with construction planning (design, bid requests, and contrac- 
tor consultations). Laboratory research during the quarter included 
completing slag refractory compatibility screening tests; conducting 
» be test to determine weight loss, dimensional stability, and composi- 

tion change of refractory specimens; and conducting tests to study 
axial and tangential velocities in the straight-sided and diffuser 
model gasifier configurations. Among other activities during the 
quarter, Combustion Engineering studied available instruments for 
chemically analyzing process streams; continued environmental 
studies, focusing on stack gas monitoring, effluent trace elements, 
and state regulations; continued analyses of potentially hazardous 
conditions, specifically, gas flammability; tested metal specimens 
for corrosion rates; continued the analysis of two electric plant 
systems; and completed preparation of specifications for an auto- 
mated data acquisition and reduction system. 


22455 pp 73-77) Coal com- 
system for electric power generation. 19 
In Coal gasification. Quarterly report, 
1 
Emphasis in the development of the coal gasification com- 
bined-cycle system was focused on continuing design and engineer- 
ing of the pilot plant. Among the activities relating to pilot plant 
ign and engineering were discussions with vendors of roller mill 
and ball mill coal pulverizers, meetings with Petrocarb, Inc., to ob- 
tain additional information on its solids feeding system, sizing of 
components of the gasifier cooling system, preparation. of equip- 
ment specifications, and review of flowsheets for the slag handling 
system. Laboratory research consisted of anemometer tests in the 
cold-flow model (the first velocity map of Zone 1 was completed) 
and smoke visualization studies, which indicated that the negative 
inclination angle of the injectors reduced the flow segregation. 
Other studies conducted during the quarter included continuing 
work on the development of a conceptual design of a commercial- 
size plant. 
22456 (ERDA—76-30-3, pp 79-81) Low-Btu fuel gas. 1975. 


wn In Coal gasification. Quarterly report, July—September 
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All the engineering work for the fluidized-bed gasification 
process development unit was completed, as was construction and 
pressure testing of the systems. Calibration of the feed line orifices 
was also completed, and mechanical checkout of the system is in 
progress. In addition, the weight transmitting and recording system 
was checked, and more work was accomplished in the computer 
programs. The technical services provided during the quarter in- 
cluded visits and meetings with representatives from various or- 
ganizations to discuss the current status of BCR’s coal gasification 
research. 


22457 (ERDA—76-30-3, pp 85-88) Technical and engineering 
services. 1975. 

In Coal gasification. Quarterly report, July—September 
1975. 

Technical and engineering services provided to ERDA in- 
volved continued monitoring and technical support of the pro- 
grams to develop combined-cycle power systems fueled by coal- 
derived low-Btu gas, specifically, those being developed by 
Atomics International, Westinghouse, Combustion Engineering, 
Foster Wheeler, and Bituminous Coal Research, Inc. (BCR). 
General activities included support of a joint ERDA/NASA ven- 
ture to produce hydrogen from coal; Gilbert prepared a draft of 
the technical portion of the RFP for selecting a prime contractor 
for the project, provided material and energy balance calculations 
for water consumption and heat rejection to the environment for 
use in an environmental assessment, and provided a cost estimate 
of the proposed hydrogen plant. Other support provided to ERDA 
included evaluations of available cleanup systems for application to 
coal gasification processes and combustion development projects, 
evaluation of the incentives for developing a utility synthetic fuel, 
initiation of an analysis of the state of the art of coal gasification; 
investigation of future applications of advanced coal conversion 
technologies to the electric utility and industrial sectors of the U.S. 
economy, and review and evaluation of proposals for research and 
development programs to support ERDA’s coal conversion pro- 
gram. 


22458 (ERDA—76-32-3) Coal demonstration plants. Quarterly 
report, July—September 1975. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Office of Fossil 
Energy). 1975. 34p. Dep. NTIS $4.00. 

ERDA is sponsoring the design, construction and operation 
of a demonstration plant to produce clean boiler fuels from high 
sulfur coal. The process is Union Carbide’s hydrocarbonization 
processes and the operating company is the Coalcon Co. (an af- 
filiate of Union Carbide and Chemical Construction Company). 
The demonstration plant is to convert 2,600 tons/day of high sulfur 
coal to 3,900 barrels of clean liquid fuels and 22 mcf of high Btu 
gas. The history, flowsheet, etc. of the project of the project are 
given and various design engineering studies are reported, includ- 
ing some functional and mathematical modeling results. The 
problem of feeding large tonnages of fine coal into gasifiers operat- 
ing at up to 100 atmospheres pressure is a critical one for all such 
plants. Efforts by three companies in this area are reported and in- 
volve literature searches, conceptual designs of the more promising 
systems, test loops and component testing, and comparative 
evaluations of the more promising methods. Engineering and 
technical support and technical and economic evaluations of 
processes and proposals in this area are covered briefly. (LTN) 


22459 (ERDA—76-98, pp 11-22) High Btu coal gasification 
systems. Mac Nab, A. May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America °USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Areas of high Btu gasification plants where stress corrosion 
cracking is a potential problem are discussed. The general process 
sequence is outlined; the Hygas, Synthane, and Bi-Gas processes 
are all covered. Problems in the raw gas quench systems are con- 
sidered in particular. The NH;—H,S—CO, system with gasification 
trace compounds should be explored to see if potential cracking 
regions exist in quench systems and gasifier condensates. (DLC) 


22460 (FE— 1521-16) Development work for an advanced coal 

gasification system for electric power generation from coal directed 

toward a commercial gasification generating plant: phase II. Quar- 

terly technical progress report, January—March 1976. (Foster 

Wheeler Energy Corp., Livingston, N.J. (USA)). May 1976. Con- 

= E(49-18)-1521. 38p. (FWC/FWEC/GQ—05). Dep. NTIS 
4.00. 

Drawings and specifications for a considerable number of 
plant components were issued. Two major phases of the cold flow 
test program were completed. The results of anemometer tests and 
photographic studies of solid flows are reported. (LTN) 


NOVEMBER 1976 


22461 (FE— 1521-17) Development work for an advanced coal 
gasification system for electric power generation from coal directed 
toward a commercial gasification generating plant: phase II. 
Monthly technical progress report, April 1976. (Foster Wheeler 
Energy Corp., Livingston, N.J. (USA)). May 1976. Contract E(49- 
18)-1521. 36p. (FWC/FWEC/GM—016). Dep. NTIS $4.00. 

Drawings and specifications were issued for numerous com- 
ponents of coal gasification pilot plant and commercial plants. The 
behavior of solids in cold flow models of some of these com- 
ponents was investigated. Several design modifications were made 
as a result of these tests. Models of the gas and steam turbine 
operation were improved. (LTN) 


22462 (FE— 1527-13) Gas generator research and develop- 
ment: clean fuel gas. Quarterly report, January—March 1976. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). 30 Apr 
1976. Contract E(49-18)-1527. 23p. Dep. NTIS $4.00. 

The overall objective of the program continues to be to 
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studies will be correlated with field inspections and failure analysis 
on in-service materials. Active consultation and proposal review 
services to ERDA and associated contractors will be provided. 


22465 (FE— 1767-5) Mixing and gasification of coal entrained 
flow systems. Quarterly technical progress report, 1 January 
1976—31 March 1976. Smoot, L.D.; Hanks, R.W. (Brigham 
Young Univ., Provo, Utah (USA). Dept. of Chemical Engineer- 
. 15 Apr 1976. Contract E(49-18)-1767. 29p. Dep. NTIS 
4.00. 


This report presents work accomplished during the fifth 
quarter to investigate mixing and gasification of coal in entrained 
flow systems. Visits to Washington State University, Arizona 
University, and ERDA were made during the report period. Design 
of the major gasifier components was completed with final 
drawings, and fabrication of inlet components, reactor feeder, and 
scrubber was initiated. Secondary preheater and steam generator 
were ordered and delivery dates were set. A “‘critical-path’’ 
schedule for gasifier design, fabrication, and installation was 


develop processes for gasifying coal with emphasis on the produ 
tion of a fuel gas. No liquids, tar, or char are produced as waste or 
by-product. Several changes were made to the John Zink gas 
burner in a continuing effort to obtain satisfactory operation. 
Oversized valves and control elements were replaced and tested. 
Marked improvement in controllability was noticed, but now it ap- 
pears that the pilot tip is also oversized. A replacement was or- 
dered and installed. Work continued on the data acquisition 
system for the fluidized-bed gasification PEDU. Laboratory work 
consisted of obtaining the fluidizing characteristics of Rosebud 
seam coal, and testing two methods of removing fines entrained in 
the Stage 1 off-gas. Rosebud seam coal fluidized readily and no 
plugging was observed when the bed was allowed to collapse and 
was refluidized. A cyclone, to remove fines, is being built for in- 
stallation in the Stage | exit gas line of the PEDU. (auth) 


22463 (FE— 1548-6) Experimental and process design study of 
a fast pyrolytic gasification process. Quarterly technical report No. 
6, July—September 1975. Coates, R.L. (Eyring Research Inst., 
Provo, Utah (USA)). Dec 1975. Contract E(49-18)-1548. 40p. 
Dep. NTIS $4.00. 

Six tests of the gasifier were made after a cooling coil was 
installed to protect the wall of the combustion chamber from being 
overheated. Tests with water flowing through the coil resulted in 
excessive cooling. The cold gas efficiencies were low (45 to 62 
percent) and, at low coal feed rates, the gasification reactions were 
retarded so much that stable operation of the gasifier could not be 
achieved. Subsequent tests with air flowing through the coil as the 
coolant resulted in somewhat better operation, but the efficiency 
was still very much less than with noncooled walls. Three addi- 
tional tests were made with uncooled walls to determine to what 
extent the use of a somewhat more coarsely ground coal had con- 
tributed to the low efficiency observed in the cooled-wall tests. 
These tests indicated that the differences in coal size did not con- 
tribute a significant effect on the conversion efficiency. The data 
obtained to date have been analyzed and correlations made of the 
fuel gas yield with oxygen/carbon feed ratio and combustion stage 
space time. The yield is very sensitive to variations in the feed 
ratio, but variations in the space time between 50 and 290 mil- 
liseconds results in no significant effect on the yield. Correlations 
have also been made indicating the approach to equilibrium of the 
steam-carbon, the CO,-carbon, and the water gas shift reactions. 
The shift reaction was found to be very near equilibrium, but the 
other two reactions were far from equilibrium. 


22464 (FE— 1749-6) Materials research for clean utilization of 
coal. progress report. Schneider, S.J. (National Bureau 
of Standards, Washington, D.C. (USA). Inst. for Materials 
Research). Dec 1975. Contract 14-32-0001-1749. 43p. Dep. NTIS 


$4.00. 

Coal gasification processes require the handling and con- 
tainment of corrosive gases and liquids at high temperature and 
pressures, and also the handling of flowing coal particles in this en- 
vironment. These severe environments cause materials failures 
which inhibit successful and longtime operation of the gasification 
systems. The project will entail investigations on the wear, corro- 
sion, chemical degradation, fracture, and deformation processes 
which lead to the breakdown of metals and ceramics currently 
being utilized in pilot plants (and suffering failures). Studies will 
also be carried out on new candidate materials considered for im- 
proved performance. Special emphasis will be devoted to the 
development of test methods, especially short-time procedures, to 
evaluate the durability of materials in the gasification environ- 
ments. These methods will focus on wear, impact erosion, stress 
corrosion, strength, deformation, slow crack growth and chemical 
degradation of refractories. Failure analysis of gasifier components, 
both metal and ceramic will be conducted as necessary. Failure re- 
ports from gasifiers will be compiled, abstracted and recommenda- 
tions made to ERDA as to the appropriate action to be taken. All 


developed. Particle size variation of the test coal was measured. 
Ten nonreacting, nonrecirculating jet mixing tests were conducted 
using test conditions similar to coal gasifiers. Results show particle 
dispersion much slower than gas mixing. Particles also seemed to 
retard gas mixing. Extension of this facility to permit recirculating 
tests was continued. Programming of the macroscopic, coal gasifier 
model was nearly completed, and sample input data were prepared 
for initial trial computer runs. Plans for the next quarter include 
completion of fabrication and start of assembly of gasifier com- 
ponents, performance of several nonreacting jet mixing tests, and 
debugging of the macroscopic gasifier model. 


22466 (FE—3731-1) Effect of chemical attack and operational 
parameters on the wear of blast furnace refractories. Snow, R.B. 
1976. Contract E(49-18)-3731. 38p. Dep. NTIS $4.00. 

A survey of refractory behavior in a blast furnace has been 
made because refractory and furnace design problems associated 
with iron production may apply to coal gasification units. Iron is 
made in a cylindrical, refractory lined, steel shell that has an inter- 
nal height of 80 to 90 feet and an internal diameter at tuyere level 
of 20 to 45 feet. Operational observations, when applied to coal 
gasification units, suggest that carbon deposition is of little con- 
sequence as long as sulfides are present in the gas phase. Alkali 
(K,O and Na,O) are liberated as coal is burned in steam and ox- 
ygen; circulation of this alkali in the gas should glaze the lining. 
However, if the alkali recombines with the coke ash to form the 
high melting (Na,K),O . Al,O; . 2SiO,, abrasion may occur in the 
off-takes. When the alkali or alkali plus any iron oxide or iron sul- 
fide form as liquid droplets, deposits collect in the off-takes or on 
the vessel walls. Under some conditions the alkali fume can enter 
the refractory pores to cause alkali growth or it can carry over into 
the separator for water vapor, CO,, and sulfur. If a gunnited lining 
is properly installed, there is a possibility that the calcium alu- 
minate bond in the gunnite may unite with the first alkali to par- 
tially seal off the already low permeability wall to gas penetration. 
Flow models of coal gasification units should be tested to deter- 
mine where abrasion or particle buildups may occur. The vessels 
must have excellent installations. The units should be equipped 
with radioactive pellets to monitor any lining loss and the shell 
should be equipped with strain gages to monitor excessive expan- 
sion of the refractories in the lining. 


22467 (MERC/TPR—76/5) Hydrogeologic assessment of an 
underground coal gasification project site, Grant District, Wetzel 
Co., West Virginia. Sole, T.L.; Byrer, C.W.; Rauch, H.W.; Over- 
bey, W.K. (Energy Research and Development Administration, 
Morgantown, W.Va. (USA). Morgantown Energy Research 
Center). Jul 1976. 54p. Dep. NTIS $4.50. 

This hydrogeologic investigation provides baseline data on 
water quality and aquifer properties for the area surrounding the 
underground coal gasification site near Pricetown, West Virginia. 
Stratigraphic and domestic water well studies show that most wells 
are in shale aquifers of the Middle Dunkard Group; these wells 
yield about 1 to 8 gallons per minute of relatively good-quality 
water, except for excessive dissolved iron, manganese, arsenic and 
lead in some wells. Moderate to low permeabilities of 0.032 to 
0.18 millidarcies and transmissivities of 268 to 1003 gallons per 
day per foot were measured for shallow aquifers. Aquifer permea- 
bility and well productivity are significantly higher for wells within 
35 feet of mapped’ fracture traces. (auth) 


22468 (UCRL-Trans—11082) Underground tion of 
Moscow-basin coal and shales. Chukhanov, Z.F.; Sagaidak, M.Ya. 
Translated from Izv. Akad. Nauk SSSR, Otd. Tekh. Nauk; No. 8, 3- 
18(1939). 36p. Dep. NTIS $4.00. 

This report discusses in-situ gasification in the Moscow area, 
where the coal seams have high ash content, are flat lying and the 
seam roof is weak (sometimes sandy). The author develops the 
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technical approach of the two methods (translated as the flow and 
hole method) in the light of the above conditions and tries to pre- 
dict the operational features and results with each. In order to get 
the most information for the least cost in preparation, it is 
proposed that one method be tried and when gasification stops by 
this method the other one be tried. Operational control is 
discussed briefly. (LTN) 


22469 (UCRL-Trans— 11084) Methods of underground gasifi- 

cation of coal. Lavrov, I.V.; Farberov, I.L.; Pitin, R.N. Translated 

boy Vestn. Inzh. Tekh.; No. 5, 277-279(1940). 12p. Dep. NTIS 
3.50. 

A first attempt at classifying modern methods of un- 
derground gasification of coal is reported and the fundamental gas 
formation mechanisms are discussed briefly. The analysis of the 
methods of underground gasification of coal leads to the conclu- 
sion that in practice, depending on many conditions, gasification 
can occur either in an open channel or in a filtration channel. The 
underground gasification process involves a number of specific fea- 
tures that do not arise in surface gas generators. Thus, artificial ash 
removal and movement of the fuel are no longer necessary, but 
new phenomena take place: displacement of the combustion center 
and gasification zones, uncontrollable inflow of ground waters, col- 
lapse of roof, etc. The method of gasification in a filtration chan- 
nel is the most promising one for underground gasification of high- 
ash coal possessing a high gas permeability in the heated state. 
Moreover, the gasification method in a filtration channel may also 
find practical application for coal of low ash content but with an 
unstable roof when the bedding has a mild slope. 


22470 ee ee USSR, the birthplace of un- 
derground gasification of coal. Matveev, V.A. Translated from 
Ugol; 32: No. 11, 64-69(1957). 16p. Dep. NTIS $3.50. 

The predictions of Mendeleev concerning the underground 
gasification of coal are reviewed. Trials carried out in the USSR 
between 1933 and 1949 under natural conditions on the un- 
derground gasification of coal are listed in a table that includes 
place of trial, seam and its characteristics, gasification method, 
amount of coal prepared for gasification, blast used, aims of the 
trial, results of the trial, and remarks. (EJH) 


22471 (UCRL-Trans— 11071) Model investigation into the in- 
fluence of various factors on the contour and rate of migration of 
the combustion focus. Lavrov, N.V.; Trifonova, K.B. Translated 
from Tr. Inst. Goryuch. Iskop., Moscow; 7: 3-22(1957). 36p. Dep. 
NTIS $4.00. 

The general idea of using a coal seam as a permeable medi- 
um for the performance of the process now known as shaftless un- 
derground gasification of coal (UGC) was first put forward by 
Mendeleev. Depending on the mining and geological situation, 
with the shaftless method of seam preparation the UGC process 
can take place either in a relatively open coal channel or in a coal 
medium having a special porous structure (filtration channel). 
Under the conditions of operation prevailing at Podmoskovnaya 
Podzemgaz station it may be assumed that the surrounding rocks 
and the roof make it impossible to preserve an open channel. 
Under these conditions the combustion focus migrates through a 
porous medium, leaving in its wake an ash skeleton that is 
gradually compressed by the roof of the underground gas genera- 
tor. To estimate the rate and the completeness of the burning out 
of seams during UGC it is important to know the changes in the 
contour of the combustion focus and the rate of its migration in 
order to be able to control the UGC process in a given specific 
situation. The rate of migration of the combustion focus and the 
latter's dimensions may depend on the blast velocity and composi- 
tion, on the presence of mineral rock and its position with respect 
to the coal seam, on the arrangement of the holes and the scheme 
of ignition of the gas generator, on the coal’s contents of ash and 
volatiles, and on the moisture contents of the coal and the adjoin- 
ing rocks. 


22472 (UCRL-Trans—11072) Application of stoichiometric 

to the conditions of nd gasification of fuel. 
Derman, B.M. Translated from Tr. Inst. Goryuch. Iskop., Moscow; 
7: 66-74(1957). 18p. Dep. NTIS $3.50. 

The basic principles of stoichiometric analysis, developed 
for two-component systems, can be applied with a certain degree 
of reliability to the establishment of the chemistry of processes tak- 
ing place in various sections along an underground gas generator. 
Analysis of some test results obtained by VNIIPodzemgaz at Pod- 
moskovnaya UGC station has shown the occurrence of reactions C 
+ H,O = CO + H, and CO + H,O = CO, + H, and their relative 
contributions in different sections. In the initial section of the 
generator the first reaction predominates, while the second reac- 
tion becomes more important from hole 551 on. The analysis car- 
ried out has made it possible to explain the faster rise in the con- 
tent of H, in comparison with CO and the presence of a maximum 
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on the CO curve. It has been shown that the part of the un- 
derground gas generator between holes 551 and 545 can be re- 
garded as a zone of CO conversion only provisionally. The true 
pure CO conversion zone is only between holes 549 and 545. 


22473 (UCRL-Trans—11074) Permeability of the Southern 
Abinsk coal of the Kuzbass. Pitin, R.N.; Eremin, I.V.; Cheredkova, 
K.I. Translated from Tr. Inst. Goryuch. Iskop., Moscow; 7: 85- 
93(1957). 19p. Dep. NTIS $3.50. 

Earlier work showed that one of the important charac- 
teristics of coal exerting a strong influence in underground gasifi- 
cation is concerned in the change in its permeability on heating. It 
was therefore decided to obtain data on the change in the permea- 
bility of coals from the Yuzhnyi Abinsk part of the Kiselevsk field 
in the Kuzbass during the heating and underground gasification of 
these coals. The questions of the gas velocity and direction of mo- 
tion in coals and the enclosing rocks in the Kuzbass have been 
considered, and the results showed that the permeability is higher 
along than across the bedding. It was noted, in particular, that the 
permeability of coal specimens from seam IV Vnutrennyi along the 
bedding and in the air-dry state was 1.5 times as high as the 

rmeability of the same coal with a moisture content 3.5 percent 
igher. 


22474 (UCRL-Trans—11075) Main results of the research at 
the Fossil-Fuels Institute of the USSR Academy of Sciences on un- 
derground gasification of fuels and the research tasks that lie ahead. 
Farberov, I.L. Translated from Tr. Inst. Goryuch. Iskop., Moscow; 
7: 103-113(1957). 22p. Dep. NTIS $3.50. 

In the over-all technical problem of underground gasifica- 
tion an exceptionally important part is played by the geological 
and hydrogeological conditions in the given field and by the sum 
of mining-technical and drilling questions which often determine 
the practical results of the UGC process. The central scientific 
core of the problem is the chemotechnological process and the as- 
sociated physicochemical, thermal, and bydrodynamic processes. 
The directions of work conducted at the Fossil Fuels Institute 
(FFI) on underground gasification were determined both by an 
analysis of the essence of these processes and by practical aims 
and corresponded to the scientific profile of the Institute. The 
main directions of work at FFI on the problem of underground 
gasification are at present as follows: (1) Theoretical and experi- 
mental development of the basis of technological control over the 
processes of underground gasification of fuels. This direction 
covers a very broad circle of problems associated with studies of 
the preparation of fossil fuels for underground gasification, of their 
gasification, of the movement of blast and gas in the seam. (2) 
Theoretical and experimental development of obtaining by UGC 
technological gases suitable for chemical synthesis, and also of 
methods of purifying these gases and converting them into chemi- 
cal products. This direction too covers a large number of questions 
associated with study of the UGC process with a steam-oxygen 
blast, ts conversion reaction, sorption processes, and dust 
removal. 


22475 (UCRL-Trans— 11067) Drying of the area of the Prid- 
neprovsk undergounnd-gasification station. Sedenko, M.V. Trans- 
lated from Podzemn. Gazif. Uglei; No. 3, 47-52(1957). 24p. Dep. 
NTIS $3.50. 

Preparations for the underground gasification of the 
southern section of the Sinel’nikovo deposit of brown coal (30 km 
southeast of Dnepropetrovsk, Ukraine) involve drying of the 
deposit and of the porous rocks above and below the coal seam. 
The aquifer under the deposit is under a considerable pressure 
head. The coal seam and the upper and lower porous rocks have 
considerable variations in level and, in certain areas bowl shaped 
depressions occur; in other places the coal seam pinches out and 
the upper and lower porous rocks are joined together. It was 
originally assumed that if the water was pumped out, it would be 
replaced at a fast rate. But it was found that, due to favorable run 
off conditions, rapid evaporation and the existence of a rather im- 
permeable clay layer above the porous rocks, the water in the coal 
and overlying and underlying rocks was essentially static and 
would be replaced at a very slow rate. On the basis of detailed 
geological studies, a system of wells to depression in the underlying 
porous rocks and '’inverted’’ wells from bowl shaped depression in 
the upper rocks to chain the upper layers into the lower layers was 
proposed. The cost of this system would be much cheaper and in 
the course of 1-3 years would drain the deposit with each well 
drawing water from as much as a kilometer away. It was predicted 
that the pumped water would be large at first but that the flow will 
decrease rapidly with time. Much of the paper involves details only 
of interest with respect to the particular deposit. (LTN) 


22476 (UCRL-Trans— 11066) Drying of coal deposits for un- 
derground gasification. Fisenko, N.E. Translated from Podzemn. 
Gazif. Uglei; No. 2, 96-100(1957). 2ip. Dep. NTIS $3.50. 
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Since excess water interferes with in-situ gasification, 
methods of lowering the water table in the area to be gasified by 
drilling a number of wells and pumping were investigated. Particu- 
lar conditions are discussed in some detail for two areas. The ef- 
fectiveness of the methods was judged by changes in water level in 
other non-pumped wells. (LTN) 


22477 (UCRL-Trans—11087) Underground gasification of 
coal. Zhuravleva, L.E.; Danilova, E.M. Translated from Khim. 
Shk.; 13: No. 1, 3-5(1958). 6p. Dep. NTIS $3.50. 

Mendeleef’s conception of underground gasification of coal 
and Levin's recognition of its economic possibilities are 
emphasized. The original methods of panel preparation involving 
shafts were expensive and were abandoned in favor of wells to the 
coal seam. The problem of interconnecting the wells in order to 
provide gas flows over extended distances is mentioned briefly. 
The significant chemical reactions involved are discussed. Four 
current operations are mentioned as having operated for 0, 2, 8 
and 14 years. (LTN) 


22478 (UCRL-Trans— 11088) Structure of a gasified space 
and extent of gasification of a coal seam. Babkin, V.G. Translated 
— Gazif. Uglei; No. 2, 22-25(1959). 14p. Dep. NTIS 

As a means of getting information to improve the un- 
derground gasification process, a coal seam which had been 
burned was investigated by borehole cores to determine the state 
of the gasified space and the proportion of unburned coal. The 
gasified space contained coal (ungasified and partially subjected to 
thermal action), ash, slag, heated and burnt clay, and pyrite. The 
humic coal that was left was in the form of oxidized, extremely fri- 
able blackish-brown or black benches. The burnt rock (especially 
clay) was markedly stratified and split, and was dark red or orange 
in color. The extremely friable light-colored sand did not change. 
The limestone had a characteristic white, ash-grey color and a 
tabular structure. The slags were dark or light ashen; they were 
hard, somewhat honeycombed, and composed of burnt rock and 
partially of the ashed remnants of the coal. The ash was an ex- 
tremely friable and soft dark grey mass. The pyrite, represented by 
concretions and films, was very hard and the color of brass. The 
gasified space was filled with a mixture of sand, ash, burnt rock, 
and highly fractured rock. This was due basically to the caving of 
the country rock. Coal losses (unburned) were from 20 to nearly 
50 percent. 


22479 (UCRL-Trans— 11064) Instruments for automatic con- 
trol of underground gasification of coal. Antipova, N.G.; Belyanova, 
E.M.; Puzyrev, P.F.; Sokolov, D.A.; Chekanov, A.A. Translated 
from Tr., Vses. Nauchno-Issled. Inst. Podzemn. Gazif. Uglei; No. 3, 
97-123(1960). 53p. Dep. NTIS $4.50. 

The means and methods of automating underground gasifi- 
cation of coal (UGC) must ensure reliable control over contours 
of the combustion focus, temperature of the fire face, intensity and 
direction of flows of blast and gas, and magnitudes of parameters 
characterizing a normal course of the technological process; they 
must also ensure centralized monitoring and control of the machin- 
ery and comprehensive automation of the process of obtaining 
UGC gas. The means of monitoring and automating UGC are dif- 
ferent for each stage of the process. During the preparation of coal 
for gasification the main problems are mechanization of drilling 
and release of operating personnel from heavy physical labor, en- 
suring reliable monitoring of directed drilling and quality of holes 
made for production of gas, and also automation of drilling. In the 
second stage of the process, i.e., in production of gas, the main 
tasks are monitoring the contours of the combustion focus, tem- 
perature of the fire face, directions and intensities of flows of blast 
and gas, main parameters of blast and gas media (gas temperature, 
amounts of blast and gas flowing through the pipes, blast and gas 
pressure, calorific value of the gas and its chemical composition 
and moisture content, level of water in holes, etc.), centralized 
monitoring of above-ground parameters of blast and gas media, 
remote control of machinery, and, finally, comprehensive automa- 
tion of the gas-production process. As a result of many years of ef- 
fort by workers of the Control and Automation Laboratory of 
VNIIPodzemgaz, instruments for monitoring hole drilling along a 
thin seam and for determining parameters of the blast and gas 
medium, a system for automatic control over the parameters of the 
blast and gas, and a system for remote monitoring and remote con- 
trol of the machines involved have been developed and con- 
structed. 


22480 (UCRL-Trans— 11068) Method of investigating the flow 
of gas in a coal seam. Semenenko, D.K. Translated from Tr., Vses. 
Nauchno-Issled. Inst. Podzemn. Gazif. Uglei; No. 4, 33-46(1961). 
25p. Dep. NTIS $3.50. 

The proposed method allows a detailed investigation not 
only of the gas-flow regime in the seam at various stages of blow- 
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ing with air, but also of the changes occurring in the filtration 
parameters of the coal with time. Even when a column of water is 
present in the holes the method makes it possible to determine the 
seam’s permeability and to estimate the degree of water displace- 
ment from the gas-filtration zone. The advantage of the method is 
that it excludes arbitrary assumptions about the pressure at the gas 
contour and does not require the contour radius to be determined. 
It is also unnecessary to blow control holes to the atmosphere from 
time to time and to measure the gas taken off. Cleaning out of the 
bottoms of control holes becomes necessary less frequently, or 
even completely unnecessary, because their contamination is con- 
siderably reduced owing to the absence of blowing. It should be 
emphasized that the method is applicable to coal seams in clays, 
i.e., when the motion of the gas at a certain distance from the in- 
jection hole can be regarded as planar. 


22481 (UCRL-Trans—11096) Testing the process of un- 
derground gasification of coal in a steam—oxygen—air draft [58- 
81}. Brushtein, N.Z.; Golger, S.P. Translated from Tr., Vses. 
Nauchno-Issled. Inst. Podzemn. Gazif. Uglei; No. 1, 64-66(1961). 
7p. Dep. NTIS $3.50. 

Experimental projects on the underground gasification of 
coal in a steam-oxygen draft and in an oxygen-enriched draft with 
steam supplements have been conducted in order to produce gas 
with an elevated combustion heat with a high content of oxygen 
and carbon monoxide, which are necessary for chemical synthesis. 
Such experiments were first conducted in 1931 at the Gorlovka 
Podzemgaz Station and, in the postwar period, by the All-Union 
Scientific Research Institute for Underground Gasification of Coal 
[VNIIPodzemgaz] and the Institute of Mineral Fuels of the USSR 
Academy of Sciences at the Podmoskovnaya and Lisichansk Pod- 
zemgaz stations. 


22482 (UCRL-Trans—11065) VI. Utilization of gas from un- 
derground gasification of coal (1-10). Gvozdev, A.P.; Sokolov, 
V.V.; Shapiro, M.I. Translated from Tr., Vses. Nauchno-Issled. Inst. 
ee Gazif. Uglei; No. 1, 102-106(1961). 13p. Dep. NTIS 
3.50. 

In the USSR, examples are given of the transport of UGC 
gas by pipelines 4-27 km to power plants and industrial users. The 
gas is burned more efficiently than is coal and with less work and 
air pollution; industrial firing operations were carried out more ef- 
ficiently and with greater uniformity in products. The calorific 
value of the gas was in the range 750-900 kcal/m*. Various im- 
provements, such as burner and boiler design, gas turbines, com- 
bined cycles, etc. are discussed briefly. (LTN) 


22483 (UCRL-Trans—11090) Underground gasification of 
Slovak coal (lignite). Borovicka, M. Translated from Pr. Ustavu 
Vyzk. Paliv; No. 6, 107-115(1963). ISp. Dep. NTIS $3.50. 

An experiment involving underground gasification of lignite 
was performed in the eastern extension of the South Moravian lig- 
nite pan; at the experimental site, the lignite seam occurs at a 
depth of 70 m and is 3.5 m thick; it is divided by a narrow parting. 
Sandy clays occur in the deposit. The hydrogeological conditions 
are complicated; there are four saturated horizons in the overbur- 
den. The lignite contains as much as 50 percent water, and its 
calorific value is 1500 kcal/kg. The most difficult phase was the 
creation of cross cuts between the shafts. The hardness of the lig- 
nite is greater than the hardness of the deposit. By using air at a 
pressure that was greater than the geostatic pressure, it was possi- 
ble to make the seam permeable to air, but the air escaped 
through holes into the overburden; when the pressure was relieved, 
the layer closed down again and was once more impermeable to 
pressures of 5-6 psig. A new technique was developed for the 
preparation of cross cuts between the shafts by a combination of 
hydromechanization and hydraulic splitting of the seam. The 
hydromechanization was used in the seam to create chambers so 
that surfaces could be formed that were subject to attack and the 
splitting process could be regulated. The seam was split with a 
viscous liquid which would not penetrate into the seam through 
cracks. Most of the gasification was at a pressure of 6-7 psig to 
prevent the inleakage of water. The gas that was produced had an 
average calorific value of 510 kcal/Nm*, since the equipment at 
the site did not allow the air blast to be increased continuously. 
The amount of air pumped in was increased at intervals several 
hours apart, and at these times the calorific value of the gas rose 
to 750 kcal/Nm?. 


22484 (UCRL-Trans—11092) Effect of certain factors on the 
heat of combustion of a gas (as exemplified at the Southern Abinsk 
underground-gasification station). Kreinin, E.V.; Antonova, R.L.; 
Gershevich, E.G.; Efremochkin, N.V.; Volk, A.F. Translated from 
Tr. Inst. Proizvod. Opyt, Vses. Nauchno-Issled. Inst. Ispol'z. Gaza 
Nar. Khoz. Podzemn. Khraneniya Nefti, Nefteprod. Szhizhennykh 
Gazov; No. 4, 16-23(1969). 14p. Dep. NTIS $3.50. 
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The optimization of any technological process is a very im- 
portant objective, the achievement of which requires a clear un- 
derstanding of the nature and characteristics of the process in 
question. The optimization of the process of underground gasifica- 
tion of coal (UGC) makes it necessary to determine its charac- 
teristics relating the basic factors of the process (heat of com- 
bustion of the gas, water inflow into the gasification zones, intensi- 
ty of the process, degree of degassing, thickness of the coal seam). 
These characteristics form the basis for the creation of methods of 
controlling the UGC process and selection of its optimum schedule 
under different conditions. Previous papers reported ways of deter- 
mining the allowed water contamination of coal seams undergoin 
gasification and the significance of intensification of the U 
process under hydrogeological conditions of its realization. On the 
basis of processing and correlation of operational data for the un- 
derground gas generators of the Yuzhno-Abinskii station 
"'Podzemgaz”’ for 1955-65, the present article constitutes the first 
attempt to determine the characteristic features in the direction of 
optimization of the process of underground gasification of coal. 


22485 (UCRL-Trans— 11085) Research on underground gasifi- 
cation of coal in Czechoslovakia. Koranda, J. Translated from Sb. 
Pr. UVP ; No. 13, 138-149(1969). 17p. Dep. NTIS $3.50. 

The experiments involved the underground gasification of 
low quality lignite of low calorific value (1800-2400 kcal/kg) and 
high ash content (up to 55 percent). Casings were driven in a 
square network (25 x 25m) and seams 2 to 10 m thick were 
gasified. The chemical efficiency of the process was 65-70 percent; 
the calorific value of the gas was about 850 kcal/Nm*; and the ex- 
traction factor was over 80 percent. Suitable conditions for gasifi- 
cation could not be attained in seams of 0.5 m thickness and were 
feasible technically, but not economically, for seams of less than 2 
m thickness. Technical problems were encountered in highly 
permeable seams as a result of leaks and inability to control the 
direction in which the fire spread. It was possible to gasify coal in 
an intercalation between seams of 1.5 m thickness and 70 percent 
ash. Most of the ash remains underground, so there is less sub- 
sidence and surface disturbance than with other kinds of mining. 
Short term effects on underground water were observed. By- 
products can be scrubbed from the crude gas. If the calorific value 
falls below 500 kcal/m?, the gas or air should be preheated before 
combustion. Based on labor productivity, yields, and manufactur- 
ing costs, the results were between those for underground and sur- 
face mining of the lignite. Verification of the results on a semiin- 
dustrial scale is suggested. (LTN) 


22486 (UCRL-Trans— 11091) Experiments on underground 

of Brown coal from Trimmelkam. Goergen, H.; Engin, 
K. Translated from Glueckauf-Forschungsh.; 35: No. 6, 229- 
232(1974). 1Sp. Dep. NTIS $3.50. 

Electrolinking experiments carried out above ground with 
blocks of coal encased in concrete are described. The electrolink- 
ing was successful but difficulties were encountered in the gasifica- 
tion, especially with respect to control. (LTN) 


22487 Direct production of methane from heavy hydrocarbons 
and steam. Kertamus, N.J.; Woolbert, G.D. (Babcock and Wilcox 
Co., Alliance, OH). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: 
No. 5, 33-42(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

During the past two years the Babcock and Wilcox Com- 
pany has focused considerable attention on the possibility of react- 
ing coal and steam over catalysts in a single reactor. The product 
gas from this reaction contains primarily methane as the combusti- 
ble constituent. The concept originated at the University of Wyom- 
ing and is commonly referred to as ‘’Advanced Gasification’’ or 
the single reactor concept. An economic comparison of this con- 
cept, in comparison to other gasification processes currently being 
developed, shows considerable promise for producing SNG or high 
BTU gas. The heart of the concept centers on the methanation 
catalyst, which is in contact with coal and steam in a single reactor 
at conditions potentially hostile to the catalyst. Reported are the 
results of a catalyst survey aimed at the ‘’Advanced Gasification’’ 
of coal. Problems, limitations and alternative concepts are 


22488 Coal and the Phenosolvan process. Beychok, 
M.R. (Consulting Engineer, Irvine, CA). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 5, 85-93(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

There are a number of commercial coal gasification projects 
under design in the USA. By 1976-77, two such projects may be 
coming onstream in New Mexico, each producing 250 million stan- 


ERA VOL. 1, NO. 11 


dard cubic feet per day of Substitute Natural Gas (SNG). The 
gasification of coal produces large amounts of by-product phenol. 
The New Mexico projects will each involve about 25,000 tons per 
day of coal and will each produce about 100 tons per day of 
phenols. The gasification process uses steam, as a source of 
hydrogen, to produce methane from coal carbon. The by-product 
phenols are removed from the process by the condensation of ex- 
cess steam. The phenolic steam condensate also contains ammonia 
and hydrogen sulfide. The bulk extraction of phenols from the gas 
liquor will be accomplished by using the Phenosolvan liquid-liquid 
extraction process offered by Lurgi of Germany. A _ process 
description and over-view are provided of the Phenosolvan process 
as applied to the recovery of 100 tons/day of by-product phenol, 
and the removal of ammonia and hydrogen sulfide, from the gas 
liquor effluent in a coal gasification plant designed to produce 250 
MM SCED of SNG from 25,000 tons/day of coal. 


22489 Effluent treatment and its cost for the Synthane coal-to- 
S.N.G. process. Strakey, J.P. Jr. (Bureau of Mines, Pittsburgh); 
Forney, A.J.; Haynes, W.P.; Plants, K.D. Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 5, 94-103(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

The gaseous effluents have been analyzed for a full-scale 
(250 x 10° scfd) SYNTHANE coal-to-S.N.G. plant. Based on the 
results of small pilot-plant tests, sulfur and particulate emissions 
are calculated for several types of coals gasified. Several options 
were considered for recovering sulfur from the acid gases, such as 
the Stretford and Claus processes and for burning the char and tar 
by-products. To meet New Source Performance Standards, the 
char-fired boiler will require SO, scrubbing when the high-sulfur 
coals are used. Depending on the processing options, capital costs 
for scrubbing range up to $17,990,000 with an operating cost of 
$0.099 per 1000 ft? of S.N.G. A wastewater treatment process to 
remove ammonia, phenols, and other pollutants from the gasifier 
condensate is described. The ammonia is removed by stripping. 
The recovered CO,, H,S, and HCN are incinerated in the boiler. 
Biological oxidation is used to remove phenols and other pollu- 
tants. This is followed by filtration through gasifier char for final 
cleanup. The estimated cost of this process is $13,200,000 with an 
operating cost of $0.0142 per 1000 ft* of S.N.G. More research is 
needed in the area of water treatment. 


22490 COGAS process for the gasification of coal. Seglin, L. 
(Bechtel Associates Professional Corp., New York); Friedman, 
L.D.; Sacks, M.E. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: 
No. 4, 31-55(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

The COGAS Process is unique in producing a synthetic 
crude or fuel oil, in addition to producing pipeline gas. Gasifying 
char after the pyrolysis of coal offers several operating advantages 
over direct gasification of coal. These advantages are discussed 
and char reactivity data are presented. As part of the early experi- 
mental program, other evaluative tests were developed. Descrip- 
tion of the test apparatus and example data are given. Product 
yields from Illinois No. 6-seam coal for the COGAS Process are 
presented. 


22491 History and background of coal gasification. Stone, L.K. 
(Dept. of Interior, Washington, DC). Trans. Am. Nucl. Soc., Suppl.; 
23: No. 1, 2-3(1976). 

From Conference on environmental aspects of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


22492 Why, when, and how of coal gasification. Burton, D.C.; 
Ahn, Y.K.; Abrams, R.N. (Gilbert Associates, Inc., Reading, PA). 
Trans. Am. Nucl. Soc., Suppl.; 23: No. 1, 3-5(1976). 

From Conference on environmental aspects of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


22493 Underground gasification of coal. Pasini, J. Ill; Overbey, 

W.J. Jr.; Komar, C.A. (to Energy Research and Development Ad- 

oo US Patent 3,933,447. 20 Jan 1976. Filed date 8 Nov 
4.1 


. 10p. 

PAT-APPL-522,447. 

There is disclosed a method for the gasification of coal in 
situ which comprises drilling at least one well or borehole from the 
earth's surface so that the well or borehole enters the coalbed or 
seam horizontally and intersects the coalbed in a direction normal 
to its major natural fracture system, initiating burning of the coal 


with the introduction of a bust pporting gas such as air to 
convert the coal in situ to a heating gas of relatively high calorific 
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value and recovering the gas. In a further embodiment the 
recovered gas may be used to drive one or more generators for the 
production of electricity. 


22494 Method and apparatus for removing coarse unentrained 
char particles from the second stage of a two-stage coal gasifier. 
Donath, E.E. (to Energy Research and Development Administra- 
tion). US Patent 3,945,809. 23 Mar 1976. Filed date 8 Jul 1975. 


A method and apparatus are described for removing over- 
sized, unentrained char particles from a two-stage coal gasification 
process so as to prevent clogging or plugging of the communicat- 
ing passage between the two gasification stages. In the first stage of 
the process, recycled process char passes upwardly while reacting 
with steam and oxygen to yield a first stage synthesis gas contain- 
ing hydrogen and oxides of carbon. In the second stage, the 
synthesis gas passes upwardly with coal and steam which react to 
yield partially gasified char entrained in a second stage product gas 
containing methane, hydrogen, and oxides of carbon. Ag- 

erated char particles, which result from caking coal particles 
in the second stage and are too heavy to be entrained in the 
second stage product gas, are removed through an outlet in the 
bottom of the second stage, the particles being separated from 
— particles by a counter-current of steam injected into 
the outlet. 


22495 Oil and gas from coal. Cochran, N.P. Sci. Am.; 234: No. 
5, 24-29(May 1976). 

Conversion can be accomplished by several tested 
processes. The present effort is to combine such processes in a 
large-scale system that will manufacture the oil and gas at reasona- 
ble cost. A plant making oil and gas from coal must be located at 
the mine; otherwise the cost of moving from 25,000 to 100,000 
tons of coal per day would make the plant uneconomical. Coal va- 
ries considerably from one area to another, and energy markets 
also vary from region to region. For example, in the Appalachian 
region the coal is bituminous and high in volatiles; on the northern 
Great Plains it is lignite. The coal refinery described, combining 
extraction, hydrogenation, and Fischer—Tropsch synthesis, can be 
adapted to fit the characteristics of any coal, and the mixture of 
products can be adjusted to any market. To achieve a capacity of 
a million barrels per day of synthetic fuel calls for a vigorous 
Government program. The creation of a synthetic-oil industry 
would assure the nation of ample supplies of oil and gas. 
Moreover, the synthetic fuels would act as a ceiling on the price of 
crude oil from abroad. At the same time the country would have 
the assurance that it was no longer dependent on foreign supplies 
of oil. (LTN) 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 22458, 22495, 22516, 22560, 
22994, 23481, 23580 


22496 (ERDA—76-33-3) Coal liquefaction. Quarterly report, 
July—September 1976. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Office of Fossil Energy). 
1976. 63p. Dep. NTIS $4.50. 

This report consists of ten sections in addition to an execu- 
tive summary and a glossary. Each section was abstracted and in- 
dexed separately. (EJH) 


22497 (ERDA—76-33-3, pp 7-10) Char-oil energy develop- 
ment (COED). 1976. 

In Coal liquefaction. Quarterly report, July—September 
1976. 

All pilot plant operations were completed during the previ- 
ous quarter. The plant will remain in standby condition until deci- 
sions on removal or disposal of the equipment have been made. 
The Electric Power Research Institute (EPRI) conducted tests on 
the COED product char under a separate contract. All remaining 
oil derived from western Kentucky coal and Pittsburgh seam No. 8 
coal was shipped to Bureau of Mines site in Pennsylvania. 
Reproducible copies of Interim Report No. 5, which covers pilot 
plant operations from July 1973 to June 1974, were sent to 
ERDA. Also, a draft of the final report on the project was sent to 
ERDA for review. After initial difficulties in grinding coke were 
solved, char gasification tests on petroleum coke were conducted 
at the Enfersa fertilizer plant in Puentes, Spain. By the end of the 
quarter, approximately 200 tons of COED char had been gasified 
and sufficient data had been gathered to prepare a final report on 
the tests and to prepare a capital cost estimate for gasifying the 
char in a commercial-scale COED plant. 


22498 (ERDA—76-33-3, pp 11-16) Solvent-refined coal (SRC) 


process. 1976. 
In Coal liquefaction. Quarterly report, July—September 


1976. 
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The SRC pilot plant operated for a total of 77 days during 
the quarter. Three material balance runs were made using distillate 
solvent, and five runs were made in the slurry recycle mode. 
Operation was then switched back to the distillate solvent mode, 
and 70 tons of product for combustion testing were produced be- 
fore the plant had to be shut down for maintenance overhaul. 
Process variables were changed in order to find optimum operating 
conditions, but effects of the variables have not yet been clearly 
defined. Minor problems continued to plague the overall operation 
of the pilot plant, and work to find satisfactory filters and dryers 
continued throughout the period. Laboratory research activities in- 
cluded several runs in the small reactor to determine optimum 
conditions for operation in the slurry recycle mode. Steady-state 
operation was difficult to achieve because of mechanical problems, 
and only a few runs could be considered completely satisfactory. 
Results of other studies indicated that a decrease in the residence 
time of coal in the reactor and in the temperature of the reactor 
lowered the yield of product filtrate and slightly lowered hydrogen 
consumption. 


22499 (ERDA—76-33-3, pp 17-21) Synthoil process. 1976. 
In Coal liquefaction. Quarterly report, July—September 
1976. 


Foster Wheeler opened bids for the construction of the 
combination maintenance, warehouse, and laboratory building; 
construction will begin next quarter. The projected completion 
date for the first phase of the construction bid package, site 
preparation work, is October 1. The Foster Wheeler proposal to 
manage the construction of the process development unit was ap- 
proved by the Fossil Energy Precontract Review Panel and must 
now be approved by the Office of the Administrator, ERDA. 
Laboratory research at PERC concentrated on determining the 
feasibility of producing petrochemicals from the Synthoil product, 
improving the rotary-drum pressure filter that is being used to 
remove solids from the overall Synthoil product, conducting 
hydrodynamic studies using the 4-in.-internal-dia. cold-model reac- 
tor, testing to determine the active life of the Harshaw 0402T 
cobalt-molybdenum catalyst, and pyrolyzing the residue from the 
Synthoil process. Beginning this quarter, Sandia Laboratories, Ar- 
gonne National Laboratory, and Battelle Memorial Institute began 
studying various aspects of the Synthoil process. 


22500 (ERDA—76-33-3, pp 23-29) H-Coal process. 1976. 
In Coal liquefaction. Quarterly report, July—September 
1976. 

During this quarter, the site plan for the H-Coal pilot plant 
was revised to rearrange the dike and relocate the tank farm. 
Design and engineering work continued on the coal preparation, 
coal hydrogenation, and offsites sections of the pilot plant, and 
preliminary process designs were completed for three solid-liquid 
separation techniques. Three test runs were conducted in the 
process development unit using a hydroclone system to provide a 
major portion of the oils recycled to prepare the feed coal slurry; 
the hydroclone system was in continuous service about 9 days, 
providing about half of the feed coal slurry oils. A series of 
hydroclone tests conducted to determine separation efficiencies 
showed that separation efficiency increased with increasing tem- 
perature and with increasing pressure drop. Data obtained from 
centrifugal separation of solids from H-Coal products showed that 
centrifuge performance can be predicted reliably. A continuous 
solvent precipitation test loop to process 30 pounds of slurry per 
hour was designed. 


22501 (ERDA— 76-33-3, pp 31-34) Cresap test facility. 1976. 

In Coal liquefaction. Quarterly report, July—September 
1976 

Work continued on the design and engineering of the 
ERDA-owned facility at Cresap, West Virginia. The wastewater 
permit is still being processed by the West Virginia Department of 
Natural Resources. Work on drawings, data sheets, flowsheets, and 
justification reports continued throughout the quarter. Preliminary 
testing procedures for the pipe system erosion/hydraulics test and 
the pump system tests were prepared. Progress is being made in 
the installation of piping and piping spools, and renovation of ex- 
isting equipment continued. Purchase requests and purchase orders 
have been issued for a large variety of equipment to be used in all 
phases of the plant renovation. 


22502 (ERDA—76-33-3, pp 41-44) Liquefaction of coal by 
direct hydrogenation. 1976. 

In Coal liquefaction. Quarterly report, July—September 
1976. 

Development of the process for the liquefaction of coal by 
direct hydrogenation was initiated in August 1975. During this re- 
porting period, the process was reviewed to define the conditions 
to be modeled on a cold-flow basis and to aid in the selection of 
test hardware; components for the system are being purchased. In 
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addition, cold-flow carrier gas testing was initiated with an existing, 
simple system, using nitrogen, helium, and carbon dioxide as trans- 
port gases; the results were similar. Although some effects are not 
clear, successful and reasonably repeatable flow tests were made at 
flow rates of 0.27 to 1.62 tons of coal per hour. In other activities, 
available literature and data concerning dense-phase flow and bin 
flow are being analyzed to obtain a better understanding of the 
coal transport process. 


22503 (ERDA—76-33-3, pp 45-47) Filtration process and 
equipment studies. 1976. 

In Coal liquefaction. Quarterly report, July—September 
1976. 

Emphasis in filtration process and equipment studies was 
placed on completion of the design of the laboratory test facili 7 
The apparatus, designed to operate at temperatures up to 75 
and pressures to 27 atm, is basically a leaf filter device for simulat- 
ing a rotary-drum pressurized precoated filter. The principal pres- 
sure vessel has been fabricated, mounted on its support frame, and 
installed in a specially ventilated and equipped room. The work of 
fitting this vessel with all components required for operation of the 
filtration system is proceeding. In addition, the experimental ap- 
proach to the filtration studies was determined; a fractional factori- 
al design was selected as the approach providing the most informa- 
tion economically. 


22504 (ERDA—76-33-3, pp 49-51) Chemicals from coal. 
1976. 

In Coal liquefaction. Quarterly report, July—September 
1976. 

During this quarter, hydrocracking of the COED straight- 
run heavy gas oil was completed and hydrotreating of the straight- 
run naphtha was started. The distillable gas oil from the H-Coal 
vacuum bottoms slurry was recovered and hydrocracking of the 
gas oil was begun. Two-stage hydrotreating of the H-Coal naphtha 
was initiated and steam coil cracking data from the H-Coal mid- 
distillate were reported. 


22505 (ERDA—76-33-3, pp 53-55) R and D engineering ser- 
vices. 1976. 
In Coal liquefaction. Quarterly report, July—September 


1976. 

The first task of this project, review and evaluation, was 
completed with the publication of '’Hydrocarbonization Research 
Phase I Report: Review and Evaluation of Hydrocarbonization 
Data.’’ Experimental development during the quarter was focused 
on continuing atmospheric pressure hydrocarbonization experi- 
ments. The results of Run AHC-4 were analyzed and showed 
further improvements in the operation of the carbonizer. In addi- 
tion, the results substantiated the uniformity of the feedstock and 
the repeatability of the analytical procedures used for coal 
analyses. Two additional experiments, Run AHC-5 and Run AHC- 
6, were successfully completed during the period, and the results 
are being analyzed. Completion of the bench-scale system was also 
emphasized; installation and hook-up of electrical and pneumatic 
connections has progressed sufficiently to allow initiation of 
shakedown tests using nitrogen as the feed gas. 


22506 (ERDA—76-78) Technical feasibility and process in- 
of the consol synthetic fuel process. Miller, D.W. 
(Kunreuther (F.) Associates, Inc., New York (USA)). Mar 1976. 
Contract E(49-18)-1783. 5S5p. (FE—1783-1). Dep. NTIS $4.00. 
The Consol Synthetic Fuel process (CSF) pilot plant data 
were analyzed and Foster Wheeler’s conceptual commercial plant 
design reviewed for the purposes of evaluating the technical feasi- 
bility and expected operating reliability of the process as currently 
conceived. Where indicated by technical and economic considera- 
tions, alternate processing methods are suggested. The energy 
balance for the process was reviewed critically. Taking all energy 
requirements and losses into account, excluding coal mining, it ap- 
pears that 56 and possibly as high as 61 percent of the heat con- 
tent of the coal can be recovered usefully. It is expected that this 
would not differ much from other liquifaction processes using the 
same ground rules. It is believed that the extraction step can be 
simplified and made more reliable at the low conversion required 
for energy balance by eliminating staging and mechanical mixing 
as well as other improvements discussed. The possibility of 
recovering donor hydrogenation feed and product by deep vacuum 
flashing should be explored in an effort to reduce capital and 
Operating cost as well as to improve reliability of the catalytic 
hydrogenation of donor solvent. The utilization of the established 
fluid coking process and possibly Flexicoking in place of low tem- 
perature carbonization should be explored. The hydrogen manu- 
facturing process should not include boosting hot char from low to 
high pressure. Alternatives are suggested. (auth) 
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22507 (FE—1516-2) Clean energy from Alaskan coals. Final 
report, January 1974—December 1975. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). 1976. Contract E(49-18)-1516. vp. 
Dep. NTIS $8.00. 

This study was undertaken to determine if one of the 
processes for conversion of coal to clean fuels—the solvent-refined 
coal (SRC) process—could be used as a means of economically 
producing clean energy from coal deposits located in remote areas. 
Alaskan coals, specifically the Beluga coal fields, were selected as 
a hypothetical example because this vast resource base has been 
virtually untapped. Preliminary cost estimates were prepared for 
coal mining, coal conversion, and product transportation to Pacific 
fuels markets. Based on the assumptions used and on the 
economics developed, the cost of a solvent-refined coal product 
will probably be significantly more expensive than alternate fuels 
(chiefly oil). For this primary reason, little penetration of Alaskan 
solvent-refined coal into Pacific fuels markets is forecast. A poten- 
tial market may exist for Beluga coal. On the U.S. west coast, 
delivered prices for this low-sulfur fuel are estimated to fall within 
the competitive price range for alternative low-sulfur western 
coals. 


22508 (FE—1517-28) Evaluation of heat exchangers for 
Cresap testing. Ellefson, L.D. (Fluor Engineers and Constructors, 
Inc., Los Angeles, Calif. (USA)). Apr 1976. Contract E(49-18)- 
1517. 44p. Dep. NTIS $4.00. 

Inherent with all coal liquefaction processes are streams 
containing coal-derived, heavy hydrocarbons and slurries of solid 
coal particles. The solid Particles in the coal slurries (coal, silicate, 
and ash) cause erosion, corrosion, and fouling of heat exchangers. 
These high rates of erosion and corrosion cause rapid deterioration 
of the tubes. The flow media can polymerize and foul the tubes, 
ultimately plugging them and thus lowering the performance of the 
heat exchangers. For the optimum design of heat exchangers, the 
parameters which must be considered are erosion-corrosion rates; 
the fouling characteristics; the solid particle settling velocity; pres- 
sure drop; and the heat transfer coefficients of the fluids flowing 
through the heat exchanger. A study was performed to evaluate 
streams which should be investigated to obtain the desired heat 
exchanger design data. The results of this evaluation are presented 
along with a recommended test program. 


—_— (FE—1534-29) Chemicals from coal. Quarterly techni- 

cal progress report, January—March 1976. Peters, B.C. (Dow 
Chemical Co., Midland, Mich. (USA). Hydrocarbons and Energy 
Research Lab.). 30 Apr 1976. Contract E(49-18)-1534. 19p. Dep. 
NTIS $3.50. 

The Dow Chemical Company, under the sponsorship of 
ERDA, is studying the possibility of using coal-derived liquids as 
chemical feedstocks. Specifically, Dow is testing the liquids 
produced from four coal liquefaction processes (COED, SRC, 
Synthoil, and H-Coal) in standard petrochemical processing experi- 
ments and is evaluating these results to select one process for 
further study, based on process design, quality of chemicals 
produced, and overall plant economics. In this quarter, the COED 
hydrotreated naphtha was catalytically reformed as had been done 
with the H-Coal hydrotreated naphtha. The naphtha fractions from 
each stage of the hydrocracking of COED mid-distillates were 
combined and hydrotreated. The hydrotreated product was then 
successfully reformed. Hydrotreating of the combined H-Coal two 
stage hydrocrackate naphthas was begun. First pass hydrocracking 
of the Synthoil mid-distillate was completed, and second pass 
hydrocracking of the resulting hydrocrackate mid-distillate fraction 
was commenced. Various other petrochemical processing experi- 
ments are discussed briefly. 


22510 (FE—1775-4) Preliminary design services coal conver- 
sion demonstration plants. Research and development report No. 
114 quarterly report, January— March 1976. (Parsons (Ralph M.) 
Co., Pasadena, Calif. (USA)). Apr 1976. Contract E(49-18)-1775. 
14p. Dep. NTIS $3.50. 

The prime objectives for this work are to develop six con- 
ceptual designs/economic evaluations for coal conversion facilities. 
One (COED-based pyrolysis) has been completed and published; 
two (Fischer-Tropsch and Oil/Gas) are in later stages of comple- 
tion, and two (COG and demonstration facilities complex) are in 
early-to-intermediate stage of development. This quarterly report 
summarizes progress made on each of the tasks. This includes 
completion of conceptual design and economic evaluation of a 
40,000-TPD coal mine to provide feed coal to the process plants; 
completion of the majority of the process designs plus progress on 
equipment engineering specifications for the Fischer-Tropsch and 
Oil/Gas plants, and progress toward development of a design basis 
for the multiproduct COG design. One paper was presented on the 
subject of ‘Industrial Energy Usage Patterns’’ which discussed 
coal conversion’s potential role in industrial energy supply and 
three additional papers were prepared for presentation next 
quarter. 
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22511 (ORNL/TM—5346) Review and evaluation of residue 
carbonization in the Consol Synthetic Fuel process. Gibson, J.B.; 
Endelman, F.J. (Oak Ridge National Lab., Tenn. (USA)). May 
1976. Contract W-7405-eng-26. 23p. Dep. NTIS $4.00. 

Design and operating experience of the low-temperature 
carbonizer in the Consol Synthetic Fuel Pilot Plant at Cresap, W. 
Va., have been reviewed and evaluated as the first phase of a pro- 
ject at ORNL for bench-scale carbonization of residue from coal 
liquefaction processes. Solids-laden residue from the solid-liquid 
separation step of a coal liquefaction process may be converted 
into valuable liquid and gaseous products and dry, free-flowing 
char by low-temperature carbonization. As a result of this review, 
the bench-scale carbonizer at ORNL will maintain a high degree of 
similitude with the Cresap carbonizer for proposed carbonization 
experiments with H-Coal vacuum distillation bottoms and with sol- 
vent extraction underflows from Solvent Refined Coal and Consol 
Synthetic Fuel product liquids. 


22512 (ORNL/TM—5479) Coal Technology Program progress 
report for April 1976. (Oak Ridge National Lab., Tenn. (USA)). 
Jun 1976. Contract bh mee tage 23p. Dep. NTIS $4.00. 

In the Hyd R ch program, two success- 
ful experiments were completed in the bench-scale hydrocar- 
bonizer. A settling test at a lower temperature (390°F) using 20 
percent toluene in Solvent Refined Coal (SRC) Unfiltered Oil 
(UFO) produced a 30 percent clarified product in 2 hr. Charac- 
terization tests include distillation curves for Wilsonville’s SRC- 
UFO and a particle size distribution of Pittsburg and Midway Coal 
Mining Company’s (PAMCO) SRC-UFO. Studies of intermediate- 
temperature pyrolysis of large blocks have been maintained with 
char samples continuing to demonstrate pyrophoricity, even after 
heating to 700°C. Simulated distillation analysis of tars produced 
by the last eight experiments are being compared with those per- 
formed at Laramie upon tars produced by the Hanna No. 2 experi- 
ment. In Coal-Fueled MIUS, stainless steel tubing to be used in 
one of the furnace tube bundles was ordered and the bid package 
for the furnace completed. Tests continued on the coal feed 
system and with the cold flow fluidized bed model. For the 
Synthoil process, flow diagrams, material balances, and utilities 
requirements were completed for the entire facility. For the 
Hy be tion process, flowsheets were reviewed for com- 
patibility; equipment lists were brought up to date; and utilities 
requirements were compiled from the individual flowsheets. The 
char recovery and storage subsystem flowsheet was completed. 
(auth) 


22513 (TID—27061) Horizontal centrifuge operation for H- 
Coal liquid-solids separation. (Hydrocarbon Research, Inc., 
Trenton, N.J. (USA). Research and Development Lab.). 22 Oct 
1975. Contract E(49-18)-1544. 52p. Dep. NTIS $4.50. 

H-Coal products, from both syncrude and fuel oil mode 
operation, were centrifuged at up to 400°F in various experiments 
to develop information about ash removal. The results demonstrate 
the operability of the centrifuges tertial (Sharples P-850) and pro- 
vide a basis for centrifuge design calculations. In most cases, 50 to 
90 percent of the ash was removed from the liquid product, which 
amounted to roughiy 75 to 95 percent of the fuel. Inorganic sulfur 
was more difficult to remove than the rest of the ash. Further, 
second pan runs showed that the ash material left in the product 
after the first pan was not removed as efficiently as the material 
removed in the first pans. Other trends are discussed. (LTN) 


22514 Clean liquid energy from coal. Anderson, L.L.; Wood, 
R.E.; Wiser, W.H. Salt Lake City; Society of Mining Engineers 
(1975). 13p. (CONF-750946— 3). 

From Meeting of the Society of Mining Engineers; Salt Lake 
City, Utah, USA (12 Sep 1975). 

Western bituminous coal can be processed to low-sulfur 
liquid fuels by fast reactions. A process (LEFCO) under develop- 
ment at the University of Utah uses coal and catalyst under 
hydrogen pressure to convert 60 to 70 percent of the coal matter 
to fuel liquids and gases. Coals have been processed in small- 
diameter (less than 1/2 inch) tubes and at reaction residence times 
of less than 10 seconds. Effects of process variables on the yield 
and quality of products have been studied. General features of the 
process and the properties and characteristics of the products 
produced are presented. Special features of the process that distin- 
guish it from other liquefaction processes under development are 
also discussed. 


22515 Clean fuels for power generation from high-sulfur coals. 
Jones, J.F. (FMC Corp., Princeton, NJ). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 4, 30(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 
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A major impact can be made on oil and gas supplies by sub- 
stituting clean fuels derived from coal in their place in power 
plants. This can be done by converting high sulfur coals into a fuel 
gas and/or oil of low sulfur contents to meet any environmental 
requirement. The COED (Char-Oil-Energy Development) process 
is one method for accomplishing this conversion of coal to clean 
fuels. It has been developed by the FMC Corporation under con- 
tract to the Office of Coal Research, Department of the Interior. 
The technology from this OCR program together with added 
technology on char gasification can be adapted for scale-up to a 
+. lee plant for generating clean fuels for the power 
industry. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 22430 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 22498 


22516 (NSF-RA-N—74-262) Studies on the of coal 
extract from mineral matter residue in the solvent refining of coal. 
Briggs, D.E.; Stirling, J.A. (Michigan Univ., Ann Arbor (USA). 
Dept. of Chemical Engineering). Dec 1974. 160p. National 
Science Foundation, Washington, 

Coal liquefaction processes were reviewed with respect to 
operating conditions that could influence or effect the removal of 
solids from coal extract. Catalytic coal liquefaction processes 
produced lower viscosity liquids than noncatalytic processes. The 
lower viscosity liquids are more amenable to solids separation. 
Several solids separation methods were reviewed and evaluated 
with respect to their potential to be effective in reducing the solids 
in liquefied coal to an acceptable level. Vacuum distillation and 
pressure filtration appear to have the greatest potential. The cho- 
ice depends upon the process, the coal, and the products 
produced. Hydroclones in conjunction with filtration also have 
merit. The solids residue from coal liquefaction contains inorganic 
solids, organic solids, and retained liquid which contains significant 
amounts of asphaltenes and larger molecular weight organic com- 
pounds. The small size of the solids and the tendency for asphal- 
tenes to be adsorbed or precipitated when flowing through a 
porous medium contribute to filtration problems. The subject of 
asphaltenes was reviewed. Asphaltenes were extracted from solids 
residue samples from three liquefaction processes. The solids 
remaining after extraction were examined with a scanning electron 
microscope to identify and characterize the solids. An experimen- 
tal filtration system was designed and the component parts or- 
dered. It is proposed to use the equipment to study the effect of 
asphaltenes and asphaltene-extracted solids separately on the filtra- 
tion rate. Subsequently, coal would be liquefied and filtered to 
evaluate the results. The equipment is presently being assembled. 
Process modifications to improve solids separation were suggested. 
When filtration is used, it is possible that solids could be added to 
the process to control asphaltene precipitation and promote solids 
agglomeration. It is proposed to study and evaluate this « Pp 
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REFER ALSO TO CITATION(S) 22488, 22504, 22509, 22511, 
23012 


22517 (FE—1724-15) Utilization of coal conversion process 
by-products. Quarterly report, December 27, 1975—March 27, 
1976. Solomon, I.J.; Eisenberg, W.C. (Fossil Research, Inc., 
Washington, D.C. (USA)). Apr 1976. 13p. Dep. NTIS $3.50. 

The conversion of phthalic acid and pyromellitic acid to 
terephthalic acid via the Henkel reaction was studied in this phase 
of the program. This work was undertaken to evaluate the ap- 
paratus and experimental technique, since the yields for these ex- 
periments are reported in the literature. This phase of the program 
is presently being completed and will be used to plan experiments 
which will study the preparation of terephthalic acid from a mix- 
ture of benzene carboxylic acids obtained in the oxidation of coal 
conversion process by-products. 


22518 Coal tar autoxidation: kinetic studies by viscometric and 
refractometric methods. Lin, Y.Y.; Anderson, L.L.; Wiser, W.H. 
(Univ. of Utah, Salt Lake City). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 5, 2-32(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 
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The autoxidation of coal tars (boiling point up to 300°C) 
from bituminous coal hydrogenated at 650°C and carbonization (at 
700°C) processes was studied under ordinary storage conditions. 
Both the viscosity and the refraction of the coal tars increased 
continuously during autoxidation. Infrared spectra show that dou- 
ble bonds diminish, and oxygen containing functional groups in the 
tar increase as it is oxidized in air. This result corresponds very 
well with the decrease of iodine number. At oxygen pressures 
greater than 50 mm, the rate of oxidation is independent of the ox- 
ygen partial pressure. The viscosity increment is linear with the 
reaction time indicating that the autoxidation of coal tar is a diffu- 
sion-controlled reaction. The activation energy of coal tar autox- 
idation from the hydrogenation process is about 16 kcal/mole. The 
behavior of coal tars produced by hydrogenation is compared with 
that for tars produced from carbonization. Neutral oils are also 
compared with tar acids and tar bases in their autoxidation 
behavior. A general mechanism is proposed to account for the ex- 
perimental results. 


REFER ALSO TO CITATION(S) 22411, 22422, 22426, 22473, 
22480, 22484, 22541, 22543 


22519 of certain heterocyclic com- 
pounds from the depolymerization of coal. Franz, J.A.; Morrey, 
J.R.; Tingey, G.L.; Pugmire, R.J.; Grant, D.M. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Apr 1976. Contract 
E(45-1)-1830. 1 1p. (CONF-760641—1). Dep. NTIS $3.50. 

From The Gordon conference on fuels science; New Hamp- 
+ gad Hampshire, United States of America *USA*® (28 Jun 

). 

The detection of xanthene and 9-arylxanthene derivatives 
and other compounds from the depolymerization of coals from 
diverse sources has been reported previously. Results are reported 
from a study of structural and kinetic relationships between func- 
tional groups and coal depolymerization characteristics that con- 
firm the presence of certain specific aliphatic methylene and 
methine structures in depolymerized lignite, and demonstrate that 
aromatic structure in xanthene and 9-arylxanthene derivatives is 
derived from phenol. Possible alternate precursors and pathways to 
the observed alkyl functional groups are discussed. 


22520 (EUR—5342(Pt.1), pp 275-284) Mechanical properties 
and bulk permeability of coke. Gibson, J.; Goleczka, J. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

Changes in quality requirements of metallurgical coke com- 
bined with new developments in coke production make it necessa- 
ry to reassess coke testing so as to guide the coke producer in 
making the optimum use of available coals. The best criterion of 
coke quality is its performance in use. This includes its resistance 
to size degradation in transit and in the blast-furnace or cupola 
which to some extent can be simulated by a mechanical treatment 
in the micum drum. The mode of coke breakage in the drum is bi- 
modal indicating size breakdown by impact and surface attrition. 
The quality indices derived depend not only on inherent coke 
strength but also on the sampling point, sample size range and test 
duration. The bulk permeability of coke is considered to be of 
greater relevance to its actual behavior in the blast-furnace or cu- 
pola than the results of mechanical treatment. It is related to the 
harmonic mean size of oven coke and its size uniformity. Further 
work is required to evaluate the mechanical and aerodynamic 
parameters of coke quality and its thermal and chemical aspects. 
The true test of any coke quality index is its relevance to blast-fur- 
Sy or — performance and this can be determined only by 


(NP—20935) Analyses and measured sections of 54 

ples (collected in 1974). Report of investigations 

-B. (Wyoming Geological Survey,. Laramie 

ae Nov 1975. 228p. Wyoming Geological Survey, Laramie 


In the summer and fall of 1974, Wyoming Geological Sur- 
vey personnel collected 54 face-channel coal samples from active 
mines or unweathered outcrops located in four of the ten major 
coal-bearing areas of Wyoming. These samples were split in the 
field and representative portions sent to the U. S. Bureau of Mines 
in Pittsburgh, Pennsylvania, to the U.S. Geological Survey in 
Denver, Colorado, and to the joint Department of Geology and 
Wyoming Geological Survey laboratory in Laramie, Wyoming for 
analysis. Routine analysis, ash composition, and trace element con- 
centrations were determined by various of these labs. To comple- 
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ment each of the analyses, a detailed measured section was made 
at each sampling site. It is stressed at the onset that there are not 
enough analyses in this report to characterize any individual coals 
or mines. The chemical and physical characterization of Wyom- 
ing’s coals by either individual coal bed or coals in specific mines, 
coal fields, or geologic formations is deferred until other published 
and unpublished analyses are integrated with these. Such charac- 
terization is part of an ongoing study at the Geological Survey of 
Wyoming and a preliminary report is already in progress. 


22522 (UCRL—52063) Mechanical response of saturated 
Kemmerer coal to 4 GPa. Heard, H.C.; Bonner, B.P.; Costantino, 
M.S.; Schock, R.N.; Weed, H.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 26 May 1976. Contract W- 
7405-Eng-48. 30p. Dep. NTIS $4.00. 

e-scale production of combustible gases from the in-situ 
reaction of oxygen and steam with coal is likely to require a sig- 
nificant enhancement of the coal’s permeability so that the reac- 
tant flow can be controlled and the products evolved at economic 
rates. The LLL concept for in-situ coal gasification is to increase 
the permeability by detonating conventional high explosives in an 
array of drill holes. For predicting the physical response of the 
coal (and the upper and lower boundary rock layers) to this ener- 
gy release—e.g., fracture distribution and extent, and local 
permeability—equation-of-state (EOS) data are needed for the cal- 
culational codes. Samples of water-saturated coal from Kemmerer, 
Wyoming, one of the potential testing sites for the LLL process, 
were studied. The studies included pressure-volume behavior to 
1.5 GPa (hydrostatic) and 4.0 GPa (quasihydrostatic). Failure en- 
velopes were determined from the ultimate strengths perpendicular 
and parallel to the bedding. These data were measured in uniaxial 
stress tests (compression) to confining pressures of 0.7 GPa. Com- 
pressional loading paths and moduli were also determined for both 
orientations in uniaxial stress and uniaxial strain. For comparison, 
loading moduli also were calculated from ultrasonic velocity mea- 
surements at confining pressures to 1.2 GPa. 


22523 (UCRL-Trans— 11077) Studies on coal as raw material 
for calcium carbide. Part 3. Electrical resistance of powdered coal 
and mixtures of lime and coke under re. Aono, T.; 
Yamauchi, G. Translated from Denki Kagaku; 20: 114-116(1951). 
12p. Dep. NTIS $3.50. 

It was observed that there exists, within the pressure range 
of 63 approximately 300 kg/cm’, a relationship rho = a/P + b 
between the specific resistance of pulverized coal (treated at high 
temperature) and pressure. By comparing the value of rho when 
the pressure is made infinitely large, i.e., that of b, with the 
specific resistance (rho) of coal in block form which was obtained 
by the experiment reported previously, we also learned that they 
nearly agree with each other except for the cases of porous char- 
coal and Miike coke. This implies that the powder method can be 
used for the measurement of average resistance of coal in block 
form. It was also observed that the change in resistance due to 
pressure, i.e., the value of a, is large in the case of samples treated 
at low temperatures or in which a large amount of volatile com- 
ponents are still remaining. The specific resistance of mixtures of 
coke and caustic lime was measured by using five samples with dif- 
ferent granularity. 


22524 (ORNL-tr—4155) Primary tar determination 
aluminum low-temperature carbonization apparatus. Fisc 
Schrader, H. Translated from Angew. Chem.; 33: 172- 17501820)" 
llp. Dep. NTIS $3.50. 

A thick aluminum retort is described for use in experimen- 
tal low temperature (550 to 600°C) carbonization of 20 g samples 
of coals to determine how much water, tar and coke will be 
produced. The material is heated slowly and evenly (due to the 
high thermal conductivity of the aluminum) and overheating is 
rendered impossible by the low melting point of the aluminum. 
The distillation tube is described, operating procedures given and 
there is a discussion of errors, especially with respect to phenols 
determination. A number of results involving different coals and 
different experimenters are reported. (LTN) 


22525 (UCRL-Trans— 11070) Dependence of the dieletric loss 
in coal on temperature and frequency. Tonkonogov, M.P.; Veksler, 
V.A. Translated from Izv. Vyssh. Uchebn. Zaved., Fiz.; 11: No. 1, 
152-155(1968). 9p. Dep. NTIS $3.50. 

The dielectric loss and the dielectric constant of coals have 
not been sufficiently studied. Their knowledge is necessary for the 
selection of optimal conditions in the new technological processes 
used for coal extraction and processing. The measurements were 
carried out at pressures of 10~' - 10-? mm Hg in a wide range of 
frequencies and temperatures, in specially prepared high-frequency 
and low-frequency cells. The design of the high-frequency cell 
made it possible to exclude the influence of the lead inductance on 
the measurement results. The results are summarized. 
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22526 Microwave measurements of coal. Balanis, C.A.; Rice, 
W.S.; Smith, N.S. (West Virginia Univ., Morgantown). Radio Sci.; 
11: No. 4, 413-418(Apr 1976). 

Dielectric constant and loss tangent values of coal samples 
were computed from measurements made at microwave frequen- 
cies (8.2-12.4 GHz). Two different waveguide methods were used 
in the measurements. One technique utilized a finite sample and 
two reactive terminations, and the other required the use of an in- 
finite sample simulated in the laboratory by a very long specimen. 
For each of the two Pittsburgh seam coal samples, dielectric con- 
stant and loss tangent variations were also measured as a function 
of moisture. Typical moisture contents of 10 percent and 15 per- 
cent were examined. Electromagnetic propagation through a single 
layer of coal seam was then investigated analytically as a function 

coal depth. (auth) 


22527 Sphalerite in coals from the Illinois Basin. Hatch, J.R.; 
Gluskoter, H.J.; Lindahl, P.C. Econ. Geol.; 71: No. 3, 613- 
624(May 1976). 

Chemical analyses of 81 samples of coal suggested the oc- 
currences, in many instances, of a separate zinc sulfide phase. 
Field investigations proved this, and a number of sphalerite sam- 
ples were collected for study from coals in northeastern, southeast- 
ern, and northwestern Illinois. The highest concentration of 
sphalerite in Illinois coals is in northwestern Illinois where 
sphalerite is present in all three of the coals mined. The sphalerite 
is generally cadmium rich; ratios of zinc to cadmium in the 
sphalerite samples extracted from coals range from 48/1 to 358/1. 
Sphalerite occurs in coal principally as fillings in cleats (vertical 
fractures). Pyrite, quartz, kaolinite, and calcite are associated with 
the sphalerite. The paragenetic sequence began with a sulfide 
stage, continued with a silicate stage, and concluded with a car- 
bonate stage. The sphalerite is epigenetic and was deposited slowly 
under conditions near equilibrium. The cleats provided channels in 
the coal along which the mineralizing solutions could move, and 
the coal in turn provided a suitable substrate for the bacterial 
reduction of sulfate to sulfide and/or a source of reduced sulfur. 
The sphalerite is readily removed from the coal by washing 
(separation by specific gravity techniques) and can be recovered. 
A zinc content as high as 5,350 ppm and cadmium content as high 
as 65 ppm, both on a whole coal basis, were observed. The 
economic recovery of these elements should be considered, espe- 
cially when coal conversion processes are being planned. 
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22528 (BM-IC—8640) Ash utilization. Proceedings of the third 
symposium held at Pittsburgh, Pennsylvania, March 13—15, 1973. 
Faber, J.H.; Eckard, W.E.; Spencer, J.D. (comps.). (Bureau of 
Mines, Morgantown, W.Va. (USA). Morgantown Energy Research 
Center). 1974. 320p. (CONF-730380— ). TIC. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

Twenty six papers from the proceedings of the Third Inter- 
national Ash Utilization Symposium held at Pittsburgh, Pa., March 
13—14, 1973 have been entered individually into EDB and ERA. 
(LTN) 


22529 (BM-IC—8640, pp 12-18) Production and utilization of 
ash in the United States. Brackett, C.E. (Southern Electric 
Generating Co., Birmingham, AL). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

An updated overview of ash production and utilization in 
the United States is given, mostly with data for 1970—72 and ex- 
trapolation to 1976. The implications of projected changes in ash 
production and composition are discussed. In 1971 a use was 
found for 11.7 percent of the fly ash, 16 percent of the bottom ash 
and 75 percent of the boiler slag, mostly for fill material, in ce- 
ments, in concretes, for spreading on icy roads, etc. Other uses 
being developed, e.g., bricks, are mentioned. (auth) 


22530 (BM-IC—8640, pp 19-25) Activities of the Economic 
Commission for Europe in the field of ash utilization. Reichert, 
W.W. (G. and W. H. Corson, Inc., Plymouth Meeting, PA). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

This report on the activities of the 32-member nations of 
the Economic Commission for Europe in the ash utilization field 
summarizes the national report presentations given at the ECE 
Symposium held November 1970 at Ankara, Turkey, on ‘’The use 
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of ash, in particular in the production of concrete and 
prefabricated construction elements.’’ 1971 statistics for produc- 
tion and utilization of ash in Europe are presented. Production was 
10.3 million tons and 24 percent was used. The percentage used 
was appreciably higher in West Germany, France and the United 
Kingdom. (auth) 


22531 (BM-IC— 8640, pp 26-32) Review of current research 
on coal ash in the United States. Slonaker, J.F. (West Virginia 
Univ., Morgantown); Leonard, J.W. 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Current research in the United States intended to increase 
the utilization of coal ash is reviewed. Topics covered include 
agricultural fertilizer, coal mine spoil and refuse bank reclamation, 
sintered fly ash as additive to soils subjected to continuous use, 
bricks containing 75 percent clay and 25 percent Western fly ash, 
Tebrik, fly ash brick, cover-over sanitary landfill, highway surfac- 
ing, concrete, load-bearing fill beneath pavement, lightweight ag- 
gregate, mine fire and subsidence control, pozzolanic pavement, 
reclamation of small eutrophic or algae-overgrown lake, phosphate 
= from water, and research on aerospace applications. 
(auth) 


22532 (BM-IC— 8640, pp 33-43) Cenospheres. Pedlow, J.W. 
(Quelcor, Inc., Media, PA). 1974. 

From 3. international ash utilization symposium; Pittsburgh 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

The early history of cenospheres is discussed and, in par- 
ticular, their physical structure. The physical and chemical com- 
positions of fly ash cenospheres and the method of collection are 
oo . The uses and future outlook of fly ash are fully covered. 
(auth) 


22533 (BM-IC— 8640, pp 44-55) Multiple byproduct utiliza- 
tion. Minnick, L.J. (IU Conversion Systems, Inc., Plymouth Meet- 
ing, PA). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In utilization. 

Recent trends in providing pollution control devices to 
powerplants are creating much more complex requirements for 
disposal of waste. Multiple products are being produced, some of 
which are considered to be objectionable to our environment. The 
paper describes the current developments in the disposal and 
utilization of these various byproducts. Results to date have 
demonstrated that economical solutions to these problems are 
available, although both industry and Government must increase 
their cooperation and participation in the widescale adoption of 
these problems. (auth) 


22534 (BM-IC— 8640, pp 56-60) Uses of fly ash in a ferroce- 
ment mix design. Guida, K. (Ferro Boat Builders, Inc., Edgewater, 
MD). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

The creation and development of the ferrocement art are 
discussed, along with ratios for producing variations in strength 
and workability. The benefits of fly ash utilization in a ferrocement 
mix design are as follows: The fly ash microfines create a lubricat- 
ing effect which improves workability, penetrability, and ease of 
finishing; the pozzolanic action produces long-term increase in 
strength; the fly ash reacts to yield increased sulfate resistance; and 
the fly ash inhibits corrosion of steel when stimulated hydraulically 
by the lime from the hydration of cement. The use of ferrocement 
to construct ships, modular housing units and other prefabricates 
structures is foreseen. (auth) 


22535 (BM-IC— 8640, pp 61-74) Specifications and methods of 
using fly ash in Portland cement concrete. Mielenz, R.C. (Marietta 
Corp., Cleveland). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Fly ash and bottom ash represents valuable source materials 
for portland cement concrete, portland-pozzolan cement, and port- 
land cement itself. Satisfactory and uniform results can be ob- 
tained by development and use of suitable specification and quality 
control and quality assurance procedures in the production of the 
cement and concrete. (auth) 


22536 (BM-IC— 8640, pp 75-79) Portland—pozzolan cement. 
Lovewell, C.E. (Santee Portland Cement Corp., Holly Hill, SC). 
1974. 
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From 3. international ash utilization symposium; Pittsbu 
Pennsylvania, United States of America *USA® (13 Mas 1973). 


In Ash utilization. 

The relatively new use of fly ash in the manufacture and 
proper use of type I-P portland-pozzolan cement is discussed. The 
necessity for good quality control is emphasized. (auth) 


22537 (BM-IC—8640, pp 80-93) Bureau of reclamation ex- 
periences with fly ash and other pozzolans in concrete. Elfert, R.J. 
Jr. (Bureau of Reclamation, Denver). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

The use of pozzolans during a 55-year period in numerous 
concrete structures ranging from irrigation drain tile to a 
5,000,000-cubic-yard dam is summarized. Photographs illustrate 
structures in which several types of pozzolans were used. Graphs 
comparing fly ash with natural pozzolans and control concrete 
show the superiority of fly ash concrete in most environmental 
tests. The magnitude of the fly ash marketing problem and the 
need for specifications for fly ashes derived from burning lignite 
and subbituminous coals are discussed. (auth) 


22538 (BM-IC—8640, pp 94-105) Practical approach to 
producing pumpable concrete. Wilson, F.C. (Rex Chainbelt Co., 
Milwaukee). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

This discussion of the influences of aggregate gradations on 
the workability and pumpability of concrete mixes covers ways to 
improve gradation through basic source, preparation methods, 
blending, and the use of additives. Fly ash is an excellent material 
to consider in correcting size gaps and enhancing workability in 
both sand and fine aggregates. (auth) 


22539 (BM-IC—8640, pp 106-113) Fly ash production and 
utilization in Australia. Peabody, T.E. (Pozzolanic Bulk Transport 
Industries, Queensland, Australia). 1974. 

From 3. international ash utilization sym m; Pittsburgh, 
Pennsylvania, United States of America *USA® “TY Mar 1973). 

In Ash utilization. 

This paper covers use of fly ash in Australia from 1950 to 
present time. Major savings are noted over straight concretes when 
blended in various proportions. Portland cement companies have 
contracted to use up to 25 percent in their commercial product. 
Australian and American fly ashes are compared. 


22540 (BM-IC—8640, pp 114-122) Factors affecting pozzolan 
marketing. Hyland, E.J. (Chicago Fly Ash Co.). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

The modern utility must investigate utilization of its 
byproducts and in particular the use of fly ash as a pozzolan in 
concrete. It should start by investigating marketing companies and 
determining whether this is the route the utility should go or 
whether a separate organization should be set up within the power 
company itself to handle fly ash sales. After this decision has been 
reached, either the power company executive involved or the mar- 
keting company should be consulted to determine the layout and 
construction of any necessary new fly ash handling facilities or the 
proper utilization of existing ones. Conferences should be held 
with marketer, management, and operating personnel of the power 
company so that the production, sales administrative 
problems are understood by all involved. It is important that the 
power company use fly ash in all of its own construction. There 
would be no exceptions to this. (auth) 


22541 (BM-IC—8640, pp 123-138) Properties of powerplant 

— oa Selmeczi, J.G. (Dravo Corp., Pittsburgh); Knight, 
From 3. international ash utilization symposium; Pittsburgh, 

Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Results are presented of the investigation and experimenta- 
tion showing that sludge produced from lime-SO, scrubbing 
processes has unique characteristics that are not common with 
sludges produced in most waste water treatment, mineral 
processing, or chemical plants. A look at the chemistry, crystallog- 
raphy, and crystal morphology helps to explain the behavior of the 
sludge material. (auth) 


22542 (BM-IC— 8640, pp 139-147) Large-tonnage uses of PFA 
in England and other European countries. Smith, P.H. (P. F. Ash 
Development, Ltd., Harrow, Eng.). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 
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In Ash utilization. 

History and case studies of the mass fill application of PFA 
(fly ash) in England and other European countries are reported. 
The use of fly ash in road construction, behind earth-retaining 
structures, and as structural fill on building sites is discussed, along 
with information on site handling and precautions to take when 
using fly ash. (auth) 


22543 (BM-IC— 8640, pp 148-169) Bottom ash and boiler 
slag. Moulton, L.K. (West Virginia Univ., Morgantown). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Shortages of natural aggregates could be relieved by sub- 
stituting bottom ash. Types of bottom ashes from pulverized coal 
burning steam generators are described, and the physical, chemical 
and engineering properties of several ashes detailed. Bottom ash 
has been successfully used in several highway projects. There is a 
very definite need to recognize that bottom ash and boiler slag 
have unique chemical, physical, and engineering properties and to 
consider these materials apart from conventional construction 
materials. If ash is to be used effectively in construction, new 
specifications must be developed that take into consideration the 
unusual properties of the ash and the specialized construction 
techniques required to insure adequate performance. Assuredly, 
this will require additional study, both in the laboratory and in the 
field. However, interim specifications based on performance would 
open the way to expanded utilization of ash in construction and 
provide a fund of data upon which more detailed material and 
construction specifications could be based. (auth) 


22544 (BM-IC—8640, pp 170-179) Ash disposal in dams, 
mounds, structural fills, and retaining walls. Lamb, D.W. (Acres 
American, Inc., Buffalo). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

The properties of fly ash are such that it is possible to util- 
ize ash to construct structural fills, embankments, dams, and dikes 
but that special care must be taken to ensure against liquefaction 
failure of such a structural fill when subjected to shock loading. It 
is recommended that for any large project, field trials be con- 
ducted to enable realistic design parameters to be established and 
specifications to be prepared. In view of the real risk of liquefac- 
tion, the hydrostatic pressure within the body of ash fills should be 
monitored throughout the construction and operational life of the 
structure, and construction operations must be adequately con- 
trolled to ensure compliance with the specifications, particularly 
with regard to compaction and drainage details. (auth) 


22545 (BM-IC— 8640, pp 180-196) Utilization of ash in stabil- 

— construction. Barenberg, E.J. (Univ. of Illinois, Urbana). 
From 3. international ash utilization symposium; Pittsburgh, 

Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Some of the basic properties of lime-fly ash-aggregate and 
lime-cement-fly ash-aggregate are reviewed as they relate to pave- 
ment behavior and performance and to emphasize some of the fac- 
tors that influence the performance of these materials in service. 
While these materials are probably the easiest of all paving materi- 
als to work with during construction, inadequate attention to 
proper preparation or compaction can lead to sub-standard materi- 
als and a concomitant early distress in the pavement. (auth) 


22546 (BM-IC— 8640, pp 197-207) Use of waste sulfate on 
transpo ‘72 parking lot. Brink, R.H. (Federal Highway Administra- 
tion, Washington, DC). 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America °USA® (13 Mar 1973). 

In Ash utilization. 

This presentation describes in detail the combinations of in- 
dustrial mine acid wastes and SO, sludges with fly ash and lime to 
produce stable bases. Method of application is also covered. (auth) 


22547 (BM-IC— 8640, pp 208-223) Marketing powerplant ag- 
gregates as a road base material. Blocker, W.V. (American Electric 
Power Service Corp., Charleston, WV); Morrison, R.E.; Morton, 
W.E.; Babcock, A.W. 1974. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

This paper identifies the variety of ash forms, their many 
applications, and availability. Marketing information from 8 years 
of experience is given concerning quality, transportation, econo- 
mies, and the importance of generating confidence through 
research and testing. Results from West Virginia Department of 
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Highways projects on Route 2 construction, secondary road im- 
provement, backfilling slide areas, and grouting bridge approach 
slabs along Interstate 79 are presented as representative proof that 
PPA is a valuable addition to the myriad of construction materials 
being utilized in building and maintaining our highways. (auth) 


22548 (BM-IC— 8640, pp 224-230) Iron and alumina extrac- 
tion from powerplant fly ash in Poland. Nowak, Z. (Centralny 
Osrodek Badawczo-Projektowy Wzbogacania i Utylizacji Kopalin, 
Katowice, Poland). 1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

In Poland a powerplant fly ash is regarded as a source of 
raw material for industrial production of artificial magnetite and 
alumina oxide. Methods of extraction of both the minerals are 
described and flowsheets shown. Characteristics of the magnetite 
product are given. The actual magnetite production is entirely used 
for dense medium preparation in coal cleaning processes. For alu- 
mina oxide extraction, two Polish methods are being discussed: the 
sintering-disintegration method and the acid method. Flowsheets 
are demonstrated and estimated input figures of raw material and 
energy required for the production of one tone of metallurgical 
aluminum oxide cited. (auth) 


22549 (BM-IC—8640, pp 231-245) Studies on Indian fly ashes 
and their use in structural concrete. Rehsi, S.S. (Central Building 
Research Inst., Roorkee, India). 1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America °USA® (13 Mar 1973). 

In Ash utilization. 

The characteristics of Indian fly ashes are described vis-a-vis 
those produced in other countries. The influence of these charac- 
teristics on the development of strength in structural concrete con- 
taining fly ash as 20 percent replacement of cement, by weight, is 
discussed, along with a method to obtain its 28-day compressive 
strength equal to that of the corresponding plain cement concrete. 
An assessment of the incidence of corrosion of steel reinforcement 
in concrete with and without fly ash is made on the basis of the 
electrochemical measurements and field exposure tests. (auth) 


22550 (BM-IC—8640, pp 246-257) Land reclamation and en- 
vironmental benefits of ash utilization. Barber, G. (Central Elec- 
‘tricity Generating Board, London). 1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Experience in revegetating fly ash surfaces is reported. The 
fresh fly ash was toxic to many plants (mostly due to an excess of 
boron, but also due to other soluble materials), but became less 
toxic on weathering. Preferred species for revegetation are 
described (especially clovers, some grasses, beets, cabbage, etc.). 
It is desirable to mix soil, organic matter and shale if the fly ash is 
too alkaline with the top few inches of the fly ash, add fertilizers 
(nitrogen or nitrates, phosphates, pot ash and trace elements are 
usually adequate(, mulch and to inacrelate clover seeds. (LTN) 


22551 (BM-IC—8640, pp 258-268) Soil-making potential of 
powerplant fly ash in mined-land reclamation. Capp, J.P.; Gillmore, 
D.W. (Bureau of Mines, Morgantown, WV). 1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Treatment of coal wastes from surface and deep mining 
with fly ash results in a soil cover that will sustain grasses and 
legumes. The beneficial effects of using fly ash for this purpose are 
discussed along with techniques for reclaiming with fly ash. Cost 
estimates for fly ash reclamation of strip spoil and refuse banks are 
attractive and in some cases may be cheaper than alternative 
methods. (auth) 


22552 (BM-IC—8640, pp 269-279) Basic soil benefits from 
ash utilization. Martens, D.C.; Plank, C.O. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg). 1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Field experiments were conducted to investigate possible 
beneficial effects from application of fly ash to agricultural soils 
and to determine levels of fly ash application that are not injurious 
to plants. Fly ash applications increased alfalfa yields on a near- 
neutral soil and on an acidic soil. The yield increase on the near- 
neutral soil was attributed to correction of boron deficiency and 
on the acidic soil to elimination of adverse effects associated with 
low levels of soil pH. Two annual applications of weathered fly ash 
at levels up to 64 tons per acre did not decrease corn yields on 
three soils having diverse chemical and physical properties. (auth) 
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22553 (BM-IC—8640, pp 280-295) Let’s get rid of ‘'the 
dump’’. Zaltman, R. (West Virginia Univ., Morgantown). 1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

Dumps and their reclamation need not to be a problem. 
Good working knowledge of available engineering practice coupled 
with the judicious management of the materials present at the 
“dumps” will provide for the satisfactory conversion of the 
“‘dump”’ into an asset. (auth) 


22554 (CONF-670904—9) New potential absorbents for sulfur 
oxides removal from flue gas. Field, J.H.; Myers, J.G.; Mulvihill, 
J.W.; Wainwright, H.W. (Bureau of Mines, Pittsburgh, Pa. (USA). 
Pittsburgh Coal Research Center). 1967. 18p. Dep. NTIS $3.50. 

From 154. national meeting of the American Chemical 
Society; Chicago, Illinois, USA (10 Sep 1967). 


22555 (EGN—38) Petrographic and mineralogical charac- 
teristics of carbonate rocks related to sorption of sulfur oxides in 
flue gases. Harvey, R.D. (Illinois State Geological Survey, Urbana 
(USA)). Oct 1970. 34p. Illinois State Geological Survey, Urbana. 

Detailed petrographic, mineralogical, and chemical analyses 
of ten types of carbonate rocks were made and compared with 
their relative capacity for sorption of sulfur dioxide (SO,). Two 
limestones (one coarse-grained and one fine-grained), two calcite 
spars (one Iceland spar and the other bearing numerous crystal im- 
perfections), an oolitic aragonite sand, four dolomites (a reef, a 
nonreef, one rich in limonite, and one rich in strontianite), and a 
magnesite were studied and tested for the initial phase of the pro- 
ject. The imperfect calcite spar sorbed twice as much SO, as the 
Iceland spar calcite. The oolitic aragonite sorbed the most and the 
magnesite the least SO, of all the samples tested. Linear regression 
analyses of the test data show that as the log of the Na content in- 
creases the SO, sorption increases. Certain petrographic parame- 
ters show correlations with the sorption. The SO, sorption capacity 
of the limestones, dolomites, and calcite samples increases with the 
volume of pores greater than | yw in diameter. For all the samples 
except magnesite, the SO, sorption capacity generally increases 
with decreasing mean grain size. 


22556 168th national meeting of the American Chemical 

» Fuel Chemistry Division, Atlantic City, New Jersey, Sep- 
tember 8—13, 1974. Volume 19, No. 5. Field, J.H.; Eddinger, R.T. 
Ann Arbor, MI; Xerox University Microfilms (1974). 168p. 
(CONF-740955—P2). $7.00. 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

Ten papers given at the American Chemical Society Divi- 
sion of Fuel Chemistry meeting held at Atlantic City, N.J., Sept. 8- 
13, 1974 have been abstracted individually for ERA. They involve 
the processing of phenolic aqueous wastes from coal gasification 
plants and petroleum refineries plus some general papers. (LTN) 


22557 Purification of waste water from coking and coal gasifi- 
cation plants using activated carbon. Juentgen, H.; Klein, J. 
(Bergbau-Forschung GmbH, Essen). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 5, 67-84(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

Activated carbon is suitable for the removal of organic com- 
pounds, resistant to biological treatment, from waste water, with 
regeneration of the saturated carbon. The design of a purification 
plant depends on the concentration and the kind of the dissolved 
substances and on the desired degree of purification. Adsorption 
isotherms of the water to be cleaned, using different types of ac- 
tivated carbon, were established. Then the waste water is passed 
through a fixed bed of carbon showing the highest adsorption 
capacity, and the speed of displacement of the mass transfer zone 
as well as its extent are determined. In this way the size of the ad- 
sorption vessel and the amount of carbon to be discharged into the 
regeneration unit can be calculated. The saturated carbon is 
regenerated in a fluidized bed operated by hot steam. The desorp- 
tion of compounds reversibly adsorbed on the carbon and the 
decomposition by steam of substances irreversibly adsorbed have 
been studied under fluidized bed conditions. In pilot plant tests all 
phenolic and other organic compounds were removed from the 
waste water of a coking plant, the loss of activated carbon for each 
regeneration step being less than 3 percent. A demonstration plant 
is under construction. 


22558 Biodegradation of '*C-phenol by activated sludge. Alex- 
ander, H.C.; Blanchard, F.A.; Takahashi, I1.T. (Dow Chemical Co., 
Midland, MI). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 5, 
104-112(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 
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See CONF-740955—P2. 

The ultimate biodegradation of phenol by activated sludge 
was confirmed by collecting and measuring ‘CO, released from a 
C-labeled phenol. Infrared detection established that the evolved 
material was CO}. In 24 hours, 69.5 percent of the supplied com- 
pound was converted to 4CO,; 29.5 percent was found in the 
sludge solids. Less than | percent remained in solution. An initial 
(0-3 hr) rapid degradation phase proceeded at a rate of 0.2 mg 
4C-phenol per gram volatile solids per minute. A subsequent (3-24 
hr) slower rate of 0.01 was probably an endogenous rate. This 
procedure can be a useful tool in evaluating the biodegradability of 
an organic compound. Where needed, sensitivity is available for 
observing biodegradation of compounds whose degradation rate is 
several thousand times slower than that of this phenol. 


22559 Assessment of latest in coal refuse fire extin- 
guishment. Maneval, D.R. Min. Congr. J.; 62: No. 5, 45-52(May 
1976). 

It is easier, cheaper, and less hazardous to prevent fires in 
coal refuse banks than to extinguish them. This can be done by 
compacting in thin layers (to reduce air and air flow), sealing 
edges with various materials (crushed linestone is good, it gives off 
CO, when heated), etc. In particular the tippler form of pile con- 
struction should be avoided. Once these piles do ignite (by spon- 
taneous combustion or other means), it is often difficult and 
hazardous (gases, explosions, unsafe regions, etc) to work at extin- 
guishing them. Various methods are given. Once the fire is put out, 
the pile should be reworked, compacting and sealing it, so the 
process does not start again. (LTN) 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 22568, 22569, 23214, 23580 


22560 (CONF-760632—) Organic contaminants in aqueous 
coal conversion effluents: environmental uences and research 
priorities. Herbes, S.E.; Southworth, G.R.; Gehrs, C.W. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. 20p. Dep. NTIS $3.50. 
From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America 
SUSA® (8 Jun 1976). 

The anticipated implementation of an extensive coal conver- 
sion industry in the United States within several decades will result 
in production of substantial quantities of highly contaminated 
wastewater. Many of the contaminants produced, if released into 
natural waters, could have deleterious effects on aquatic 
ecosystems, and ultimately, on human life. Research is required to 
determine potential acute and sub-acute effects of potentially 
hazardous effluents constituents, and to evaluate their transport 
and persistence in aquatic systems. To facilitate a rational assign- 
ment of future aquatic research priorities to answer these issues, 
we have initiated a systematic assessment of the environmental 
hazards of anticipated organic components of aqueous 
liquefaction effluents by the compilation of a critical literature 
review. Five major classes of organic compounds have been opera- 
tionally defined: (1) phenols; (2) arylamines (organic bases); (3) 
aliphatic hydrocarbons; (4) mono- and polycyclic aromatic 
hydrocarbons (PAH); and (5) sulfur-containing compounds. A 
summary assessment of each class is presented on the basis of (1) 
concentrations anticipated in coal liquefaction effluents; (2) 
removal by wastewater treatment systems; (3) acute toxicity; (4) 
chronic toxic effects on aquatic organisms; and (5) environmental 
transport and persistence. Gaps in understanding and future 
research needs are identified. 


22561 (EUR—5342(Pt.1), pp 115-123) Treatment of am- 
—_ i at the FOS S/MER coking plant. Vandenbossche, C. 
pr 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The SOLMER company has been running a coking plant at 
FOS SUR MER since its installation in 1974, its current capacity is 
1,400,000 t/year. A special effort has been made there to combat 
pollution and is being pressed forward. Ammonia liquors were first 
treated by steam stripping of volatile ammonia followed by biologi- 
cal purification with activated-sludge. This plant is proving satisfac- 
tory. Nevertheless, at the requirement of the authorities, a comple- 
mentary treatment by aerated lagoons has been put into service 
soon after the plants inception, without waiting for further studies. 
In addition, a plant for removing ammonium salts was ordered. 
The resultant grouping will be an installation complex unique in 
Europe. Recent results of analyses at different treatment stages, 
together with an estimate of operating costs, are given. 
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22562 (EUR—5342(Pt.1), pp 125-132) New charging gas 
cleaning cars by Saarbergwerke AG for stamp charging. Leitroek, 
K. 1975. 

rom Symposium on coke oven techniques; Luxembourg (6 
May 1975), 

In Information symposium on coke oven techniques. 

The problem of extracting charging gas by suction can be 
regarded as oe 4 solved in gravity-charging coking plants, but 
with only partial success due to the special charging technique in 
stamp-charging plants. After year-long trials with a variety of 
systems, SAARBERG, in collaboration with the HOLTER com- 
pany, has succeeded in developing a charging gas disposal system 
suitable to both gravity and stamp charging. The equipment 
operates as follows: The charging gases are evacuated from the 
oven chamber by steam or electrical power and burnt in a com- 
bustion chamber with simultaneously introduced oxygen-enriched 
air in such a way that no tar particles remain. The flue gases are 
cooled by direct water injection and then filtered. 


22563 (EUR—5342(Pt.1), pp 133-147) Practical experience 
with quenching-track roofs. Gobiet, V. Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

For the last two years, the quenching tracks of three batte- 
ries at the Zollverein coking plant have been covered with roofs 
(rather like open sheds) to separate gaseous and dust-type emis- 
sions when the coke is discharged. These emissions are extracted, 
scrubbed and then discharged into the atmosphere at three points 
in the upper part of the two new roofs; this is done by means of 
blowers and pipelines, scrubbers and cyclones. The dust-type emis- 
sions in the scrubbed waste air are kept below 150 mg/m’. In the 
sheds, the gas and dust is well below the MAC for working places. 
The constant extraction of gaseous emissions from non-tight oven 
doors on the coke side also means that working conditions on the 
oven roof have been improved. They have been further improved 
by the fact that the men, who now work under cover, are no 
longer exposed to the cold and wet. Dust emission has fallen ap- 
preciably around batteries with covered quenching tracks. 


22564 (EUR—5342(Pt.1), pp 149-160) Principles and opera- 
tion of the activated-sludge process in the treatment of carboniza- 
tion wastes. Cooper, R.L.; Catchpole, J.R. (British Carbonization 
Research Association, Chesterfield, Eng.). Apr 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

The single-stage, completely mixed, activated-sludge process 
has come to be regarded, at least in the UK, as the most economic 
and efficient method of purifying carbonization wastes. The 
B.C.R.A. has conducted research for many years into the biologi- 
cal treatment of such wastes and of their components. It has re- 
peatedly been shown that, for any particular waste, continuous 
laboratory treatment will provide appropriate data for the basic 
design of a full-scale biological treatment plant. In order to operate 
efficiently, the contents of the aeration tank must be rapidly and 
completely mixed and this can best be achieved by a surface aera- 
tor, which will provide an appropriate flow pattern, as opposed to 
the earlier diffused aeration systems, which did not produce a suf- 
ficient degree of homogeneity. By applying principles developed in 
the laboratory and on the pilot scale and by a study of the charac- 
teristics of existing plants, the results of efficient biological purifi- 
cation in the laboratory can successfully be achieved in full-scale 
treatment. 


22565 (UCLA— 12-946) Trace elements in the environment: 
their role and potential toxicity as related to fossil fuels. A prelimi- 
nary study. Berry, W.L.; Wallace, A. (California Univ., Los An- 
geles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
Jan 1974. Contract AT(40-1 )GEN-12. 72p. Dep. NTIS $4.50. 

The aim has been first, to provide a background of chemical 
and biological information (so far as this is available) about the 
nature, occurrence and effects of trace elements; second, to review 
information about the ecological behavior of trace elements; and 
third, in the light of the foregoing, to identify the probable hazards 
of trace element emissions to the environment, particularly as a 
result of the use of fossil fuels for power generation. The emphasis 
throughout has been to seek gaps in our knowledge of these mat- 
ters, and thus to uncover areas in which research would be espe- 
cially timely. In general, the ecology of trace elements is very 
delicately balanced, and small additions of some trace elements 
from polluting sources can significantly alter an existing ecosystem. 
Some animals in particular are very sensitive to changes in concen- 
tration of trace elements, and the limits between adequacy and 
toxicity are very often narrow. Trace elements, at both low and 
high levels, are also of great importance to the health of man. The 
pathways and rates of movement of trace elements between each 
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component of any soil-water-plant-animal system have not, so far, 
been well defined. These pathways must be more clearly un- 
derstood and quantified if we are to predict the fate and effects of 
any trace element pollutant in an ecosystem. 


22566 Impact of coal on water quality. Metry, A.A. 
(Roy F. Weston, Inc., West Chester, PA). pp 90-95 of In 
Proceedings of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The common pollutant in all types of coal leachates is 
suspended solids (coal fines) and their associated color and tur- 
bidity. Acidity of leachate is a direct function of the pyritic sulfur 
content in the coal. Heavy metals and other trace elements in 
leachate are a direct function of the acidity and, thus, of pyritic 
sulfur content in coal. Treatability studies of simulated leachate 
from western coal indicated that gravity settling aided by lime and 
polymer conditioning is effective in removing suspended solids. 
This process would also be effective in neutralizing and removing 
heavy metals in leachate generated at facilities handling high-sulfur 
coal. Vacuum filtration is effective in removing suspended particu- 
lates from low-sulfur coal leachate, but would not neutralize nor 
remove heavy metals from high-sulfur coal leachate. Gravity set- 
tling and spray irrigation would require less capital and operating 
=, but require larger areas for settling areas or spray fields. 

au 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 22575, 23452 


22567 Coal resources of the United States, January 1, 1974. 
Averitt, P. U. S., Geol. Surv., Bull.; No. 1412, vp(1976). 

The coal resources of the U. S. remaining in the ground on 
January |, 1974 are estimated to total 3,968 billion tons. The new 
estimate is a 23-percent increase over previous estimates (Averitt, 
1969, 1973), made possible by an increased program of geologic 
mapping, exploration, and study during the past few years by 
Federal and State agencies and by private industry. The new esti- 
mate is based on detailed published estimates of identified 
resources in individual States and on generalized estimates of addi- 
tional hypothetical resources for unmapped and unexplored areas 
in these States. The identified tonnage has been classified in all 
States according to rank. It has also been classified by thickness of 
overburden, degree of reliability of estimates, and thickness of 
beds in 21 States. Coal thus classified is well distributed in all coal 
provinces and represents about 60 percent of the total identified 
tonnage. This large classified tonnage is, therefore, reasonably 
representative of the total identified resources. The distribution of 
the classified tonnage in several meaningful categories, each ex- 
pressed as a percentage of the total, is as follows: (1) 91 percent is 
1,000 feet or less below the surface, (2) 43 percent is bituminous 
coal, (3) 33 percent is in thick beds, and (4) 24 percent is in the 
reserve base. The U. S. contains about 25 percent of the world’s 
identified coal resources and about 20 percent of the world’s esti- 
mated total coal resources. In 1972 the U. S. accounted for about 
19 percent of the total world production. Between 75 and 80 per- 
cent of U. S. production is obtained from 23 thick, continuous 
beds. Coal constitutes 69 percent of the total estimated recovera- 
ble resources of fossil fuel. 


MINING 
REFER ALSO TO CITATION(S) 22589, 22594 


22568 Water requirements in the mining and processing of 
coal. Shock, D.A. (Continental Oil Co., Ponca City, OK). pp 256- 
269 of In Water management by the electric power industry. 
Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The expanding demand for energy and the problems of ob- 
taining an adequate oil supply have unquestionably pointed to the 
need to utilize our reserves of coal. This expanding demand 
requires the development of our coal mining capacity. While the 
actual operation of a coal mine requires very little water, the possi- 
ble damage to the environment and to the runoff water from the 
mining process is potentially great. Looking at the factors causing 
these water problems, it can be anticipated that there will be con- 
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siderable difference in the degree of environmental damage and 
water pollution depending on the area, the water availability, and 
the type of mining. The high sulfur eastern coals, particularly those 
mined by the underground method, will require: (1) mines 
designed to minimize water drainage, (2) water treatment plants, 
and (3) close control of the water used in the coal preparation 
plants. The mining of western coals, while lower in sulfur, will 
require attention to avoid damaging the surface, particularly in 
strip mine operations. Hydraulic transportation of coal, especially 
for western coals, could commit large amounts of water in the 
Western Region where water is scarce. Cleanup and total utiliza- 
tion of this water should be of concern. In the new underground 
mines, the development of the mine face hydraulic transport 
system could increase the throughput in coal washing plants, par- 
= the high sulfur coals that are being treated for pyrite 
removal. 


22569 Coal mining methods and related environmental effects 
on land, air, and water. Roffman, H.; Roffman, A. (Westinghouse 
Electric Corp., Monroeville, PA). pp 96-99 of In Proceedings of 
the 21st annual technical meeting. Vol. I. Mt. Prospect, IL; inst. of 
Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

New energy demand conditions will call for an increase of 
coal mining production to meet the needs of existing and new 
power plants as well as those that will shift from oil and gas to 
coal. Coal is mined by two major methods: underground or deep 
mining, and open pit or strip mining. All methods have the poten- 
tial of affecting the land, air and water quality at the mine and the 
surrounding vicinity. These possible effects are discussed with 
respect to state and federal laws and evaluates them as a function 
of the different existing mining practices. Means to mitigate or 
eliminate some of these potential impacts are suggested, so that 
the increased coal production will not degrade the quality of our 
air and waters to an unacceptable degree. (auth) 


22570 (EUR—5342(Pt.2), pp 9-27) New tasks for the Com- 
munity coal industry. Reichert, K. Nov 1975. 

From Symposium on coke oven techniques; Luxembourg (6 
May 1975). 

In Information symposium on coke oven techniques. 

As a result of the oil crisis in the winter of 1973/4, fresh 
energy policy concepts have been worked out at national and in- 
ternational levels. They usually involve accelerated development of 
nuclear energy, rational and conservational use of energy and ac- 
ceptance of coal’s increased importance. The future requirements 
of coking coal for the steel industry and of steam coal for the elec- 
tric utilities are forecast (modest increases in Europe and larger in- 
creases in other parts of the world). Large coal inventories at the 
end of 1973 were a major factor in avoiding coal supply problems 
in 1974. Such inventories are a major factor in dealing with 
supply-demand changes. In spite of the inventory situation and also 
increased coal imports, the price of coal has doubled (some spot 
sales were at even higher prices). This was partly the result of in- 
creased labor and equipment costs. Labor and financial needs of 
the coal mining industry are discussed; also the need to maintain 
competitiveness with oil and imported coal by better productivity 
and control of inflation costs. Further, continued research and 
development is needed (e.g., as in the recent developments in coke 
making). (LTN) 


22571 (UCRL—77630) Three-dimensional finite-element anal- 
ysis of a room and pillar coal mine (a comparison with experiment). 
Langland, R.T. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 30 Dec 1975. Contract W-7405-Eng-48. 23p. 
(CONF-760625—1). Dep. NTIS $3.50. 

From 2. international conference on numerical methods in 
ene Blacksburg, Virginia, United States of America 

SA® (20 Jun 1976). 

Using a three-dimensional finite element computer idealiza- 
tion, an analytical study was made of roof behavior in a room and 
pillar coal mine. Standard engineering property information for 
materials at the test site was used with a computer code developed 
for the Bureau of Mines. Roof sag, roof-bolt load changes, and 
convergence were calculated, and the results compared with ex- 
periments. Excellent agreement was achieved. Computer calcula- 
tions show that roof bolt loads depend on the excavation sequence 
and the geometric location of the bolts at an intersection. Move- 
ment at the bolt anchor controls the bolts’ ability to absorb addi- 
tional load. Even with good anchorage (as in limestone at our test 
site), the effective stiffness of the bolts was reduced by one-half. 
(auth) 

22572 Ventilation eddy zones at a model coal mine working 
face. Kissell, F.N.; Bielicki, R.J. Pittsburgh; Pittsburgh Mining and 
Safety Research Center (1974). 14p. (BM-RI—7991). 
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Tracer gas decay curves were experimentally obtained in a 
full-scale model coal mine working face area. The concentration of 
tracer gas was found to decay in exponential fashion but with a 
change in slope. This change in slope is attributed to eddy zones in 
the face area. A simple theory was developed that allows one to 
calculate the approximate amount of gas in the eddy zones and 
thus estimate the size of the eddy zones. 


22573 Strip mining: a policy evaluation. Mintz, R.E. Ecol. Law 
Q.; 5: No. 3, 461-529( 1976). 

This article seeks to determine what can be meaningfully 
concluded about the desirability of alternative ‘’solutions’’ to the 
strip mining problem. Although one’s choice of policy ultimately 
depends on certain subjective judgments about the importance of 
different values as they affect different people, it has been possible 
to identify one policy approach as superior on the basis of the 
probable magnitudes and nature of the relevant costs and benefits 
together with broad considerations of distributional fairness. That 

roach, in essence, is to impose a constraint on strip mining 
which would permit the activity only on the condition that the site 
were virtually restored, so that no significant environmental injury 
resulted. Such a strategy appears likely to achieve the best balance 
among the competing values at stake, especially in the context of 
imperfect knowledge and uncertainty concerning the strip mining 
problem. The recent Congressional attempts to regulate surface 
mining have been largely consistent with that approach. As 
modified in the ways suggested here, a measure along the lines of 
H.R. 25 should be enacted into law. 


22574 Method for removal of methane from coalbeds. Pasini, J. 
Ill; Overbey, W.K. Jr. (to Energy Research and Development Ad- 
ministration). US Patent 3,934,649. 27 Jan 1976. Filed date 25 Jul 
1974. 8p. 
PAT-APPL-49 1,726. 

A method is described for removing methane gas from un- 
derground coalbeds prior to mining the coal which comprises 
drilling at least one borehole from the surface into the coalbed. 
The borehole is started at a slant rather than directly vertically, 
and as it descends, a gradual curve is followed until a horizontal 
position is reached where the desired portion of the coalbed is in- 
tersected. Approaching the coalbed in this manner and fracturing 
the coalbed in the major natural fraction direction cause release of 
large amounts of the trapped methane gas. 


22575 Canadian coal mining and developments: 
present and future. Alexander, G.T. (Montreal Engineering Co., 
Ltd.). Can. Min. J.; 97: No. 4, 40-42, 45-47, 49, 51, 52(Apr 
1976). 

The USA, USSR and China have about 90 percent of the 
world’s coal resources and had the largest production in 1973 (54 
percent of the world total). Canada’s estimated portion of the 
world’s resources are 1.9 percent and production was 0.67 percent 
of the world total in 1973. Since Canada’s coal is mostly in the far 
western and far eastern provinces and the large industrial and utili- 
ty markets for coal are in the central provinces, historically 
Canada has imported the greatest part of their coal requirements 
from the closer U. S. deposits. In the last few years there has been 
a considerable expansion of coal mining in western Canada which 
is discussed in some detail; nature of deposits, coal quality, mining 
methods and equipment (including hydraulic mining), companies 
involved, etc. (LTN) 


22576 Drum mining head with cutter pattern. Sigott, S.; 
Schwelberger, H. (to Vereinigte Osterreichische Eisenund Stahl- 
werke-Alpine Montan Aktiengesellschaft). US Patent 3,958,832. 
25 May 1976. Priority date 30 Jun 1972, Austria. 6p. 

A tool body defines an axis of rotation for the tool and has 
a periphery surrounding said axis. A plurality of cutter bits are car- 
ried by said body and protrude substantially radially from said 
periphery and have free ends. Said cutter bits are arranged in a 
plurality of groups which are spaced in the direction of said axis. 
The free ends of the cutter bits of each of said groups define a cir- 
cle. The circles defined by the free ends of the cutter bits of said 
groups increase in diameter in one direction along said axis. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 22409, 22410, 22411, 22415, 
22416, 22418, 22419, 22429, 22431, 22512 


22577 (CONF-750946—9) Experiences in transporation of 
dried low-rank western coals. Paulson, L.E.; Cooley, S.A.; Wegert, 
C.; Ellman, R.C. (Bureau of Mines, Grand Forks, N.Dak. (USA); 
Commonwealth Edison Co., Maywood, Ill. (USA); Energy 
Research and Development Administration, Grand Forks, N.Dak. 
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(USA). Grand Forks Energy Research Center). 1975. 21p. Dep. 
NTIS $3.50. 

From Meeting of the Society of Mining Engineers; Salt Lake 
City, Utah, USA (12 Sep 1975). 

The Grand Forks Energy Research Center and Common- 
wealth Edison of Chicago jointly conducted tests in which 400 tons 
each of subbituminous coal and lignite were dried in a commercial 
scale dryer, oil sprayed and cooled, then shipped in open-top rail 
cars from Pekin, IL to Grand Forks, ND and stockpiled. Cars con- 
taining raw coal and dried coal that had not been oil sprayed were 
also transported for comparative purposes. The subbituminous coal 
was dried from 26 to 16 pct moisture and the heating value was 
upgraded from 8,420 to 9,650 Btu/Ib. The lignite was dried from 
39 to 22 pct moisture and its heating value was increased from 
6,420 to 8,300 Btu/Ilb. Before loading, subbituminous coal was 
cooled at 115°F and sprayed with oil at a rate of from 2 to 6 
gal/ton. Similarly, lignite was cooled to 85°F and oil sprayed at 
rates of from 1 to 2 gal/ton. The subbituminous coal was subjected 
to 2 inches of rain during transit with no change in average 
moisture content. The cars containing dried and oil treated coal 
had less material lost to wind than either cars containing raw or 
untreated dried coal. With both dried lignite and subbituminous 
shipments, a moderate increase in temperature was measured dur- 
ing transit. With the subbituminous shipments, ignition occurred 
near poorly fitted bottom dump doors, but was limited to a very 
small area. The dried lignite was shipped when ambient tempera- 
tures were below freezing, and frozen coal was noted around the 
edge of the car. At Grand Forks, the coal was stockpiled using 
proven techniques and has remained stable to this date. 


22578 High fluidity liquid for pipelining solids. Dreher, K.D. 
Gogarty, W.B. (to Marathon Oil Co.). US Patent 3,950,034. 13 
Apr 1976. Filed date 23 Nov 1973. 12p. 

An improved method of siedinine solids is effected by 
suspending the solids in a liquid containing lamellar micelles and 
pumping the mixture at flow rates predetermined to produce retro- 
viscous behavior in the liquid at noncryogenic temperatures. The 
liquid is a composition containing 4-15 percent surfactant 
(preferably petroleum sulfonate having an average equivalent 
weight of 350-525), and at least two substantially immiscible 
liquids (e.g., 30-70 percent liquid hydrocarbon and 15-66 percent 
water) and optionally up to 20 percent cosurfactant (preferably an 
alcohol containing 1-20 carbon atoms) and/or electrolyte 
(preferably inorganic salt). The micelles have an axial ratio of at 
least 3.5. Preferably, the composition has a viscosity of at least 75 
cp at a shear rate of 10~' seconds at 23°C. The composition is sub- 
stantially optically clear, phase stable, birefringent, and the flow 
properties are such that substantially large increases in flow rates, 
e.g., 20-fold, can be realized at very small pressure increases, e.g., 
5 percent. Concentration of the solids can be up to about 60 per- 
cent by weight of the composition. 


COMBUSTION 
REFER ALSO TO CITATION(S) 22433, 22471, 23533 


22579 (ANL/ES-CEN— 1015) Development program on pres- 
surized fluidized-bed combustion. Quarterly report, Janua- 
ry—March 1976. Vogel, G.J.; Johnson, 1; Cunningham, P. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. 125p. (FE— 1780-4). Dep. NTIS $5.50. 

A development program on pressurized fluidized-bed com- 
bustion is being carried out in a bench-scale pilot plant capable of 
operating at 10-atm pressure. The concept involves burning fuels 
such as coal in a fluidized bed of particulate lime additive that 
reacts with the sulfur compounds formed during combustion to 
reduce air pollution. Nitrogen oxide emissions are also reduced at 
the combustion temperatures used, which are lower than those 
used in a conventional coal combustor. The CaSO, produced in 
the combustor is regenerated to CaO that is recycled to the com- 
bustor for removal of sulfur compounds. Information is presented 
on bench-scale regeneration experiments, TGA experiments on 
sulfation and regeneration rates of synthetic SO,-sorbents contain- 
ing metal oxides, bench-scale combustion experiments, regenera- 
tion by the CaSO,-CaS reactions, coal combustion reactions, status 
of equipment fabrication, and mathematical modeling of the gas- 
solid combustion reactions. Current objectives are (1) to select 
and optimize a regeneration process, (2) to test the behavior of 
different limestones, dolomites, and synthetic additives during 
combustion and regeneration, and (3) to assess the behavior of 
biologically toxic trace elements and corrosive elements. 


22580 Asymptotic, thermo-diffusive ignition theory of porous 
solid fuels. Kim, C.S. (Argonne National Lab., IL); Chung, P.M. J. 
Heat Transfer; 98: No. 2, 269-275(May 1976). 


NOVEMBER 1976 


From AIChE—ASME national heat transfer conference; San 
Francisco, CA, USA (10 Aug 1975). 

The governing equations of thermal ignition are analyzed 
for porous solid fuel, such as coal, of various two-dimensional and 
axisymmetric geometries by the Laplace asymptotic method. Mass 
diffusion of the gaseous oxidant through the porous fuel is in- 
cluded. The nonlinear partial differential equations of energy and 
mass balances in time-space coordinates containing the Arrhenius 
volumic chemical reaction terms are analyzed. By employing the 
Laplace asymptotic technique and by invoking a certain limit 
theorem, the governing equations are reduced to a first order ordi- 
nary differential equation governing the fuel surface temperature, 
which is readily solved numerically. Detailed discussion of the ef- 
fects of the various governing parameters on ignition is presented. 
Because of the basically closed-form nature of the solutions ob- 
tained, many general and fundamental aspects of the ignition 
criteria hitherto unknown are found. (auth) 


22581 (ERDA—76-31-3, pp 45-47) Technical and engineering 
services. 1975. 

In Coal power and combustion. 
July—September 1975. 

Activities in support of ERDA’s combustion program in- 
cluded continuing design review and construction management 
assistance with the multicell fluidized-bed boiler project being 
developed by Pope, Evans and Robbins (PER), monitoring the 
technical progress of the pressurized fluidized-bed combustor and 
turbine power generation system being developed by Combustion 
Power Company (CPC), providing technical consulting and 
assistance in support of the modular integrated utility system 
(MIUS), and working on the development of fluidized-bed com- 
bustion national test plans. General activities in support of ERDA’s 
power and combustion program involved assistance on (1) an RFP 
for a closed-cycle, inert-gas, high-temperature heat exchanger, and 
(2) a gas cleanup and utilization project on an existigg stirred, 
fixed-bed gasifier. Also, proposals for research and development 
programs were reviewed and evaluated. 


22582 (ERDA—76-31-3, pp 7-11) Multicell fluidized-bed 
boiler. 1975. 

In Coal power and combustion. 
July—September 1975. 

During the third quarter of 1975, work on the erection of 
the multicell fluidized-bed boiler continued. By the end of the 
quarter, 96 percent of the steam generator erection work and 100 
percent of the design work, materials deliveries, and shop work 
were completed, and 60 percent of the accessory equipment had 
been delivered. General construction work accomplished during 
the quarter included pouring foundations, erecting structural steel 
and walls, painting, and starting installation of laboratory equip- 
ment at the Rivesville, West Virginia, facility. Development of an 
operating and maintenance manual and of a test and instrumenta- 
tion program continued, and the final report on tests of fuel injec- 
tion, bed renewal, and fluidization in the cold model was 
completed and issued to ERDA. Other activities involving labora- 
tory research included testing of a prototype air distributor, 
evaluating Germany Valley limestone, investigating the effect of 
salt as a catalyst for the absorption of sulfur during fluidized-bed 
combustion, starting a test program to obtain more information on 
heat transfer coefficients, and modifying instrumentation, and con- 
trol systems at the Alexandria laboratory. 


22583 (ERDA—76-31-3, pp 17-21) Pressurized fluidized-bed 
combustor and turbine power generation. 1975. 

In Coal power and combustion. 
July—September 1975. 

The process development unit was modified further to in- 
clude a quenched fluidized-bed ash-removal system for the first- 
stage separator. In addition, repairs and modifications were made 
to equipment that caused the termination of Test P403 during the 
second quarter of 1975. Test P403 was then run for an additional 
95 hr and was then terminated to avoid delay in installation of the 
moving-bed granular filter that will replace the third-stage cyclone 
separator. Data from Test P403 showed periodic variation in the 
sulfur dioxide levels caused by low coal feed rates when the coal 
hopper was practically empty. Refilling the hopper before it 
becomes almost empty or sizing coal more evenly should smooth 
out the sulfur dioxide levels. Inspection of the unit after comple- 
tion of Test P403 showed no new turbine blade wear or excessive 
rotor-blade deposits nor were wear or deposits found in the 
fluidized-bed ash-removal system, indicating that successful, con- 
tinuous removal of ash from the pressurized system is attainable. 
Laboratory research during the quarter included (1) completion of 
modifications of the model, a new batching and weighing system, 
and the design for the reheat burners, and (2) initiation of fabrica- 
tion of a specimen test chamber. In addition, two test series were 
conducted in the model, one to evaluate the corrosion-inhibiting 
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effectiveness of Burgess No. 10 clay pigment and the other to eval- 
uate that of Celite FC. 


22584 (ERDA—76-31-3, pp _ = Supportive studies of pres- 
surized fluidized-bed combustion. 

In Coal power and 
July—September 1975. 

Modification of the combustion system was completed and 
that of the regeneration system was nearly completed. Among the 
combustion studies conducted during the quarter were tests to 
measure the relative effects of coal and sorbent particle sizes on 
combustor response variables; experiments indicated that sulfur re- 
tention may be improved if the coal particle size is increased and 
the sorbent particle size is decreased. In sulfation and regeneration 
studies, a-alumina pellets continued to be tested for their sulfur re- 
tention capability, their ability to be regenerated, and their integri- 
ty during fluidization. Regeneration kinetic experiments were con- 
ducted and showed that the regeneration rate increased with tem- 
perature, as did the amount of calcium oxide in the reaction 
product, and the effects of varying several parameters, such as 
water concentration, sulfur dioxide concentration, and tempera- 
ture, on the sulfation rate were investigated. Work on one-step 
regeneration involved analysis of product samples obtained during 
steady-state test periods; generally, the formation of calcium sul- 
fide was detrimental to one-step reductive decomposition, while 
the effects of the other variables tested were negligible. Other ac- 
tivities during the quarter included sulfur recovery and emission 
control studies, primarily solid-solid reactions; revision of the 
drawings of a combustor for determining the presence of inorganic 
constituents in the effluent gas and release of the drawings for 
fabrication of the unit; and completion of the first series of 
preliminary experiments to determine the vaporization charac- 
teristics of trace elements in coal and their rate of volatilization. 


22585 (ERDA—76-31-3, pp 31-35) Externally fired gas tur- 
bine for modular integrated utility system. 1975. 

In Coal power and combustion. 
July—September 1975. 

Development of a firm conceptual design and cost estimate 
for the coal-fired power plant was completed, except for the en- 
gine. Work to finalize the contractual arrangements for the design 
of the engine continued throughout the quarter; a new contract 
was drafted, signed, and submitted to ORNL for approval. The 
summary report and 10 topical reports on problem areas were 
completed, and development of design refinements continued. 
Among the laboratory research activities accomplished during the 
quarter were tests of a vibratory plate system for metering coal, 
tests to determine the effect of surface moisture on the flowability 
of coal, and heat transfer tests. In addition, construction of the 4- 
foot-square cold-flow reactor was completed, and tests were in- 
itiated. 


22586 eee eet. 3, pp 37-39) Pressurized fluidized-bed 
combustion research. 1975. 

In Coal power and combustion. 
July—September 1975. 

During the quarter, NRDC issued the final report on Test 5, 
conducted during the second quarter of 1975. Based on the test 
results, reported previously, NRDC concluded that: Any deleteri- 
ous effect on combustion caused by reducing the number of coal 
nozzles from four to two was counteracted by the higher excess 
air. Combustion efficiency remained in excess of 99 percent. Low 
sulfur emissions (0.3 Ib/million Btu) were obtained when adding 
dolomite at a rate to give a calcium-sulfur mole ratio of 2. The 
emissions were somewhat higher than expected, and it is not 
known whether this was due to (1) experimental scatter, (2) high 
excess air, or (3) feeding dolomite separately from the coal. The 
high excess air led to higher emissions in the exhaust gases—about 
3 ppM when adding dolomite and 30 ppM when not adding 
dolomite. Corresponding values at low excess air were zero ppM 
and 5 ppM, respectively. Emissions of nitrogen oxides were only 
120 ppM (0.3 Ib/million Btu) in spite of the high excess air. No 
hard deposits, such as had occurred in Tests | through 4, formed 
in the primary cyclone. It is not possible to say at this stage 
whether this occurred because of the different operating conditions 
(mainly higher excess air) or the modifications to the design. 


22587 (ERDA—76-31-3, pp 41-43) R and D planning 
assistance services. 1975. 
In Coal power and combustion. 
1975. 
and D planning assistance services were provided to 
ERDA yh the period in the area of advanced power systems. 
Among these services were assistance with the development of a 
national program plan for advanced power systems; evaluation of 
the results of Task I of the Energy Conversion Alternatives Study 
(ECAS), with emphasis on technical and economic aspects; initia- 
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tion of a cost-benefit analysis of advanced power systems; and con- 
tinuation of a marketability study of advanced power and fluidized- 
bed combustion systems. In addition, several papers and briefing 
charts were prepared, and assistance with planning meetings and 
symposiums was provided. 


22588 (FE—2018-3) Fundamentals of nitric oxide formation in 
fossil fuel combustion. Quarterly progress report, 11 December— 10 
March 1976. Houser, T. (Pennsylvania Research Associates, Inc., 
Philadelphia (USA)). Apr 1976. Contract E(49-18)-2018. 13p. 
Dep. NTIS $3.50. 

A study of the reactions which may lead to NO formation 
from fuel nitrogen was continued. The volatile products formed 
from the pyrolysis of pyridine in an inert atmosphere were found 
to be HCN, vinyl cyanide, benzene, acetylene, ethylene (very small 
amounts) and possibly diacetylene. Significantly, no evidence of 
acetonitrile was found. Mass spectrometric analysis of the non- 
volatile tar which forms at the reactor exit, using a solid probe, in- 
dicated the presence of condensed-ring, heterocyclic aromatic and 
bipyridinyl groups. In addition, elemental analysis of the solid in- 

dicated that the relative nitrogen content decreased as the tem- 
perature of pyrolysis increased. Concurrently a study of the rate of 
oxidation of cyanogen was started using reaction times of 0.25 to 
3.00 sec. and temperatures of 950 to 1000°C. The data is still 
preliminary so that no conclusions have been formed as yet. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 22507 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 22559, 22574, 22858, 23482 


22589 (CONF-750946— 17) Carbon monoxide index monitor- 
ing system in an coal mine. Preprint No. 75-F-350. 
Burgess, D.; Hayden, H.H. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh Mining and Safety Research Center; United 
States Steel Corp., Somerset, Colo. (USA)). 1975. 26p. Society of 
Mining Engineers, Salt Lake City, Utah. 

From Meeting of the Society of Mining Engineers; Salt Lake 
City, Utah, USA (12 Sep 1975). 

Experiments at the Somerset Mine, Colorado, under a 
cooperative agreement between U.S. Steel and the U.S. Bureau of 
Mines, are described. A test was made of the tube bundle method 
of mine air sampling which was developed for European longwall 
mines; some 300,000 running feet of tubing provided continuous 
monitoring at 39 locations. Carbon monoxide concentrations were 
obtained with standard deviations of less than | ppM and oxygen 
concentrations with standard deviations of less than 0.20 percent. 
A base level of CO index (ppM CO evolved/pct O, removed) was 
determined to be 0.20 through most of the passageways of the 
mine. However, in one working section where the coal was initially 
hot (about 180°F within a pillar) the CO index was demonstrably 
higher, greater than 20 trending upward to about 60 when smoke 
appeared and the section was sealed. The data are discussed in 
— of laboratory experiments on CO evolution from coals. 
(auth) 


22590 (MESA-IR—1011) Mine emergency operations of the 
Mining Enforcement and Safety Administration. Schlick, D.P. 
(Mining Enforcement and Safety Administration, Washington, 
D.C. (USA)). 1975. 64p. Mining Enforcement and Safety Ad- 
ministration, Washington, DC. 

To assure that the most sophisticated and effective mine 
survival and rescue techniques were made available promptly, in 
line with the recommendations of the National Academy of En- 
gineering, the Deputy Director, Health and Safety, Bureau of 
Mines was given major responsibility for developing a comprehen- 
sive mine search and rescue plan procedure with resources and 
capabilities to locate miners trapped in a mine disaster, establish 
communications, and effect their survival and eventual rescue 
through boreholes drilled from the surface. A Mine Emergency 
Operations Group (MEO) was established in the Pittsburgh 
Technical Support Center, which included acquiring, manning, and 
maintaining the necessary equipment and facilities. In the short 
period of time since MEO was established, significant assistance 
has been provided at five mine disasters, including the Blacksville 
coal mine disaster in West Virginia on July 22, 1972, and the 
Sunshine metal mine disaster in Idaho on May 2, 1972. (auth) 


22591 Status of federal mine health and safety programs. Bar- 
rett, R.L. Min. Congr. J.; 62: No. 2, 92-98(Feb 1976). 


22594 Government policy 


ERA VOL. 1, NO. 11 


In 1975 MESA developed several new health and safety 
regulations including ones on waste piles and impoundments in the 
coal mining industry and ones on fire prevention, air quality, radia- 
tion, escapeways and man hoisting in the metal and nonmetal min- 
ing industry. While we also increased our inspection activity during 
the year, including the employment of more inspectors, we put 
added emphasis on providing mine workers with health and safety 
education and training. (auth) 


22592 Propagation of low and medium frequency radio waves 
in a coal seam. Emslie, A.G.; Lagace, R.L. (Arthur D. Little, Inc., 
Cambridge, MA). Radio Sci.; 11: No. 4, 253-261(Apr 1976). 

A theoretical model has been developed to explain the 
unexpectedly long communication ranges of over 300 m obtained, 
and the marked polarization effects observed, during recent radio 
transmission measurements in a conductor-free area in a coal mine 
at frequencies in the range of 57.5 to 920 kHz. The model is based 
on a dipolar cylindrical TEM mode of propagation, with E vertical 
and H horizontal, in a low-conductivity horizontal coal seam 
bounded by high-conductivity rock. The best overall fit to the ex- 
perimental data over the frequency range 57.5 to 920 kHz is found 
for coal and rock conductivities of 1.4 x 10-* mho/m and 1.0 
mho/m, respectively, for an assumed coal dielectric constant of 7. 
A better fit to the data at 57.5 kHz can be obtained if, in the 
model, the conductivity of the surrounding rock is allowed to be 
high for only a short distance above and below the coal seam and 
of a substantially lower value elsewhere. If the coal conductivity is 
changed from 1.4 x 10-* mho/m, which is near the lower end of 
the range of expected values for bituminous coals, to 1.0 x 107? 
mho/m, which is near the upper bound of values for such coals, 
the attenuation is markedly increased with correponding reduc- 
tions in communication range. (auth) 


22593 Note on the theory of transmission of electromagnetic 
waves in a coal seam. Wait, J.R. (Dept. of Commerce, Boulder, 
CO). Radio Sci.; 11: No. 4, 263-265(Apr 1976). 

A coal seam is idealized as a resistive slab bounded by more: 
conductive rock. The source is taken to be a vertical electric 
dipole. It is shown that the dominant mode has relatively low at- 
tenuation. (auth) 


REGULATIONS 


REFER ALSO TO CITATION(S) 23480 


and the future of coal and mineral 
preduction. Falkie, T.V. Salt Lake City; Society of Mining En- 
gineers (1975). 11p. (CONF-750946—7). 

From Meeting of the Society of Mining Engineers; Salt Lake 
City, Utah, USA (12 Sep 1975). 

Current trends in legislation, regulations, and energy policy 
are discussed. Recently, a considerable acreage has been closed off 
from mineral exploration and development (parks, fish and wildlife 
preserves, wilderness areas, scenic river systems, areas of ecologi- 
cal concern, etc.). A greater interest by professional organizations 
in government policy is recommended. Health and safety legisla- 
tion and various other legal aspects are discussed briefly. (LTN) 


PETROLEUM 


REFER ALSO TO CITATION(S) 23438, 23487 


22595 Proceedings of the seventh annual offshore technology 
conference. Volume II. Conference held at Houston, Texas, May 
5—8, 1975. Dallas; Offshore Technology Conference (1975). 
921p. (CONF-7505 16—P2). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

Separate abstracts were prepared for 75 of the papers com- 
piled in Vol. Il. (JSR) 


22596 Proceedings of the seventh annual offshore technology 
conference. Volume III. Conference held at Houston, Texas, May 
5—8, 1975. Dallas; Offshore Technology Conference (1975). 
886p. (CONF-7505 16—P3). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

Separate abstracts were prepared for 65 of the papers com- 
piled in Vol. Ill. (JSR) 


NOVEMBER 1976 


22597 Proceedings of the seventh annual offshore 
- Volume I. Conference held at Houston, Texas, May 

5—8, 1975. Dallas; Offshore Technology Conference (i975). 
953p. (CONF-750516—P1). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

Separate abstracts were prepared for 67 of the 82 papers 
compiled in Vol. I. (JSR) 


RESERVES 
REFER ALSO TO CITATION(S) 23452 


22598 Methods of estimating the volume of undiscovered oil 
and gas resources. Conference held at Stanford, California, August 
21—23, 1974. Haun, J.D. (ed.). Tulsa, OK; American Association 
of Petroleum Geologists (1975). 21 1p. (CONF-740864— ). 

From Conference of The American Association of Petrole- 

um Geologists; Stanford, California, United States of America 

*USA® (21 Aug 1974). 

Separate abstracts were prepared for the 17 papers 
presented. (JSR) 


22599 Methods of estimating the volume of undiscovered oil 
and gas resources: introductory remarks. Halbouty, M.T. pp 8-10 
of In Methods of estimating the volume of undiscovered oil and 
gas resources. Haun, J.D. (ed.). Tulsa, OK; American Association 
of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

The policy implications of pessimistic and optimistic estima- 
tions of undiscovered resources are reviewed with emphasis on 
some aspects which are overlooked by those with a pessimistic 
viewpoint. (JSR) 


22600 Cc of reserves and resources. McKelvey, V.E. 
(U.S. Geological Survey, Reston, VA). pp 11-14 of In Methods of 
estimating the volume of undiscovered oil and gas resources. 
Haun, J.D. (ed.). Tulsa, OK; American Association of Petroleum 
Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

In the classification of reserves and resources recently 
adopted by the U.S. Geological Survey and the U.S. Bureau of 
Mines, several categories of reserves and resources are dif- 
ferentiated which are useful in reporting objectively the state of 
knowledge about the existence and recoverability of minerals and 
in establishing targets for exploration and technologic develop- 
ment. In this classification, the terms ‘’reserves’’ and ‘’resources’’ 
are used in the traditional sense. Reserves are considered to be 
identified deposits recoverable under existing economic and 
technologic conditions. Resources include undiscovered deposits of 
the same quality as reserves, as well as deposits presently un- 
recoverable for either economic or technologic reasons. These 
categories are further subdivided to indicate the degree of certain- 
ty of their existence and the feasibility of their recovery under 
present economic conditions. Rather than attempting to predict 
how much eventually will be found and produced (as in the con- 
cept of ultimate reserves or production) estimates in these terms 
indicate what we know and what we hypothesize or speculate 
about. Two subcategories of measured reserves that would be a 
useful addition to this classification are ‘'developed measured 
reserves’’ and ‘’undeveloped measured reserves.” 


22601 U. S. Geological Survey oil and gas resource appraisal 
group. Thomsen, H.L. (U.S. Geological Survey, Denver). pp 15-18 
of In Methods of estimating the volume of undiscovered oil and 
gas resources. Haun, J.D. (ed.). Tulsa, OK; American Association 
of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

One of the primary roles of the U.S. Geological Survey is to 
provide mineral resource appraisals to assist in the determination 
of future government policy with respect to the leasing of public, 
Indian, and outer-continental-shelf lands. At various times in the 
past the Survey has made and published estimates of oil and gas 
resources in the United States and the world, but these assessments 
usually were carried out as short-term projects by individuals using 
different appraisal methods. Early in 1974, the start of a new pro- 


PETROLEUM 


ject resulted in the formation of the Resource Appraisal Group. 
This group is charged with establishing a coordinated continuous 
system that will provide for the compilation and evaluation of all 
data pertinent to reliable resource assessment. The system being 
designed uses the geologic province as a basic unit. Primary 
emphasis will be on appraisal of the United States and its offshore 
areas, but studies also will be made of important provinces 
throughout the world. Procedures, analyses, and evaluations will be 
coordinated by a small group of professionals who will rely on the 
expertise of other geologists, geophysicists, and engineers to pro- 
vide much of the basic information needed for ultimate evaluation 
of petroleum potential. The system in operation will draw heavily 
on the AAPG Oil and Gas Field Data Bank and Map Project, and 
plans are being made to use or build other computerized data 
— to facilitate the updating and statistical analysis of province 
ta. 


22602 Estimating resources of crude oil and natural gas in in- 
adequately explored areas. Hendricks, T.A. (U.S. Geological Sur- 
vey, Denver). pp 19-22 of In Methods of estimating the volume of 
undiscovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

Estimating resources of crude oil and natural gas contained 
in inadequately explored regions is fraught with difficulty. An 
analog method that I have used is described as follows. (1) Com- 
pute the total oil and gas resources originally in place in the inten- 
sively explored parts of the United States on the basis of (a) past 
production, (b) proved reserves, (c) future revisions of proved 
reserves, (d) future extensions of known pools, (e) additions in 
pools to be discovered in the course of development drilling, and 
(f) subcommercial accumulations or penetrated but undetected 
deposits that will be brought into production in the future. (2) Di- 
vide this explored area into a graded series of categories of total 
potential in barrels per 1,000 sq mi (2,590 km’). (3) Classify the 
various parts of the inadequately explored areas of the world into 
similar categories on the basis of past production and proved 
reserves (if any) and geologic characteristics. (4) Measure the area 
in each category in the inadequately explored region and multiply 
by the factor established for the geologically similar explored area. 
Much of this procedure is based on available factual data, but the 
ratings of both the explored and the inadequately explored areas 
based on geologic factors are, to a large degree, subjective, and so 
is the decision as to what constitutes adequate exploration. To per- 
mit more complete judgment of the procedure, a map of the sedi- 
mentary basins of the world currently is being prepared for publi- 
cation. 


22603 Accelerated national oil and gas resource appraisal 
(ANOGRE). Mallory, W.W. (U.S. Geological Survey, Denver). pp 
23-30 of In Methods of estimating the volume of undiscovered oil 
and gas resources. Haun, J.D. (ed.). Tulsa, OK; American Associa- 
tion of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

The purpose of the ANOGRE system is to derive estimates 
of recoverable and subeconomic undiscovered oil and gas 
resources in the lower 48 states. Unproduced recoverable 
hydrocarbons can be classified, by decreasing degree of con- 
fidence, into (1) measured (proved) reserves, (2) inferred 
reserves, and (3) undiscovered recoverable resources. The bulk of 
unproduced hydrocarbons can be classified as the sum of mea- 
sured reserves, inferred (and indicated) reserves, and undiscovered 
recoverable resources. Inferred reserves are equivalent to about 50 
percent of measured reserves. The quantity of known recoverable 
hydrocarbons is to the volume of drilled rocks (both dry and 
productive) as the quantity of undiscovered recoverable resources 
is to the volume of undrilled favorable (potential) rocks times a 
numerical richness factor f. The quantity of known recoverable 
hydrocarbons is defined as the sum of cumulative production plus 
measured and inferred reserves. Determination of the volume of 
drilled and potential rocks involves areal and vertical classifica- 
tions. The volume of potential rocks is defined as the volume of 
favorable rocks minus the volume of rock (1) occupied by the 
stratigraphic unit containing an oil or gas pool, (2) attributable to 
extensions, revisions, and higher and lower ‘‘pays’’ not yet defined, 
and (3) proved barren by dry holes. The U.S. Geological Survey's 
Oil and Gas Pool Data Bank, presently the most comprehensive 
source of digitized United States pool data, is used extensively in 
making these computations. 
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22604 Potential petroleum resources: classification, estimation, 
and status. Weeks, L.G. (Lewis G. Weeks Associates, Westport, 
CT). pp 31-49 of In Methods of estimating the volume of un- 
discovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
®USA® (21 Aug 1974). 

See CONF-740864—. 

Reasonably reliable resource estimation is basic to planning 
and investment decisions in petroleum exploration. A conservative 
projection of the upward trend of overall world energy demand in 
the past 20 years indicates what the total demand might be during 
the next 100 years, if supplies of energy and all of the other 
required industrial raw materials are, or could continuously be 
made, readily and economically available. Any reasonably possible 
projection of potential petroleum supply from conventional sources 
shows that they may reach their peak of production near or soon 
after the turn of the century; at that time petroleum will provide 
about 10 to 15 percent of the indicated potential world energy de- 
mand. It will supply a similar proportion of United States energy 
demand, and the greater part of it will be imported. By the year 
2020, the amount of energy supplied by petroleum will have 
decreased to about 6 to 8 percent of the larger world demand. 
Conventional petroleum supply will continue to decline for per- 
haps another 100 years, ending in a comparative trickle, although 
it still will be in demand. Its contribution to the indicated total 
energy demand over a period of 100 years from the present will be 
less than 4 percent. 


22605 Basin consanguinity in petroleum resource estimation. 
Porter, J.W. (Canadian Superior Oil Ltd., Calgary, Alberta); Mc- 
Crossan, R.G. pp 50-75 of In Methods of estimating the volume of 
undiscovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

Any technique for estimating petroleum resources, no 
matter how detailed, should have a framework within which the 
data, concepts, and principles related to petroleum occurrence can 
be organized. The sedimentary basin is an entity that can be 
identified with a minimum amount of information early in the ex- 
ploration history of a region, and that is capable of yielding a very 
tangible indication of hydrocarbon potential and its mode of oc- 
currence. There is no single ideal method of estimating resource 
potential. The method selected should be that best suited to the 
purpose of the study and to the technical resources and data bases 
available. Thus, for a worldwide assessment of resources including 
studies of unexplored regions or basins, one must select a method 
based on higher order characteristics before attempting any 
detailed approach. In classifying the Phanerozoic Canadian basins 
for purposes of estimating petroleum resources, it was found that 
their evolution in both time and place was orderly relative to 
generally accepted principles of continental drift. There is clearly 
an evolution in basin styles through time, and there are cor- 
responding, distinctive families of trapping configurations in each 
basin class. The basin classification is placed in a chronogenetic 
framework through study of basin evolution in four major strati- 
graphic slices called '’megasequences.’’ An examination of giant 
oil and gas fields of the world within this basin classification 
framework demonstrates distinctive modes of occurrence in time 
(megasequence) and space (crustal position). 


22606 Undiscovered oil reserves. Mackay, I.H. (Bank of Mon- 
treal, Calgary, Alberta); North, F.K. pp 76-86 of In Methods of 
estimating the volume of undiscovered oil and gas resources. 
Haun, J.D. (ed.). Tulsa, OK; American Association of Petroleum 
Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

Forecasts of ’’potential’’ reserves based on volumes of sedi- 
mentary rock, without the incorporation of probability factors, 
must be abandoned. It is impossible to quantify the unknowable by 
this form of analogy. The only type of forecast that can be based 
on experience takes into account the facts that (1) no readily ac- 
cessible area of potential production remains in any real sense 
unexplored, and (2) the rate of addition to the Free World's con- 
ventional reserves appears to be established on a negative slope. 
ion curve can be extended beyond its mathe- 
matically determinable ‘'tail’’ only by the discovery of basins capa- 
ble of very prolific production (e.g., basins such as the North Sea 
basin). Geographic, political, engineering, and other factors deter- 
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mine the producibility characteristics required to make any new 
basin economically viable compared with alternative sources of 
hydrocarbons. Empirically derived probability factors then must be 
incorporated into the quantities of production required to extend 
the tai] of the production-depletion curve. These probability fac- 
tors appear to be of the following order: (a) probability that an ex- 
plored basin will yield a single field of 500 million bbl, about | in 
6; (b) probability that an explored basin will yield a single field of 
1 billion bbl, about 1 in 10; (c) probability that an explored basin 
will yield one 1-billion bbl field capable of development by about 
64 wells, about 1 in 20 or less; (d) probability that an explored 
basin will contain more than 5 billion bbl of recoverable reserves 
about | in 14; (e) probability that an explored basin will contain 
more than one supergiant oil field, about | in 45. With risk factors 
of these orders incorporated into projections, the odds may now be 
that the Free World's undiscovered reserves of conventional oil 
are smaller than the amount already produced. 


22607 Petroleum-zone concept and the simlarity analysis: con- 
tribution to resource appraisal. Bois, C. (Institut Francais du 
Petrole, Rueil Malmaison, France). pp 87-89 of In Methods of esti- 
mating the volume of undiscovered oil and gas resources. Haun, 
J.D. (ed.). Tulsa, OK; American Association of Petroleum Geolo- 
gists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
8USA® (21 Aug 1974). 

See CONF-740864—. 

A petroleum zone is a sedimentary volume which contains 
pools showing several common characteristics. Evaluating the 
potential of any area involves the forecasting of potential petrole- 
um zones in the area on the basis of geologic parameters. Such 
potential petroleum zones can be evaluated by comparison with 
numerous producing petroleum zones in the world, through 
similarity computation and cluster analysis. 


22608 Undiscovered or undeveloped crude oil resources and 
national energy stra Cook, E. (Texas A and M Univ., College 
Station). pp 97-106 of In Methods of estimating the volume of un- 
discovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

Estimates of ultimately recoverable crude oil in the United 
States published within the past 10 years range rather widely. The 
highest estimate of recoverable oil remaining to be discovered is 
15 times the lowest estimate. This spread is serious because na- 
tional strategy based on the highest estimate could be quite dif- 
ferent from that based on the lowest estimate. If a high estimate is 
accepted, the nation might be justified in seeking to subsidize 
domestic discovery as an alternative to foreign imports and to 
development of substitute fuel systems. If a low estimate is ac- 
cepted, appropriate strategies would be to subsidize the rapid 
development of substitute fuel systems, to build up a strategic 
economic reserve of petroleum, and to engage in government-to- 
——— negotiations in order to try to assure a continued in- 

low of foreign oil at prices equal to or below that of substitute 
fuels. Poorly defined terms and unjustifiable usages of figures 
representing a wide range of uncertainty are barriers to general un- 
derstanding of fossil-energy futures. Geologic estimates of oil in 
place tend to project past costs of exploitation and to ignore ex- 
ponential increases of work cost with depth and with reservoir re- 
calcitrance; they also ignore the probability that ‘’substitution’’ 
technology will outpace petroleum technology, and will transform 
most ‘undiscovered reserves,’’ if they exist, into mere geologic 
anomalies. It may be that nongeologic methods of estimating fu- 
ture availability of oil and gas are better guides to national policy 
than are geologic methods. 


22609 Assisting Project Independence: a national program. 
Stout, J.L. (Petroleum Information Corp., Denver). pp 107-112 of 
In Methods of estimating the volume of undiscovered oil and gas 
resources. Haun, J.D. (ed.). Tulsa, OK; American Association of 
Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

Petroleum Information’s data and experience have been 
matched with part of the economic model developed by Lawrence 
Livermore Laboratory and published as the Conference Board's 
prediction of U.S. future energy requirements. During the past 20 
years, the annual drilling rate reached a maximum of over 57,000 
wells in 1956 and a minimum of 26,328 wells in 1971. Oil-well 
completions were highest in 1956 (31,000 wells) and lowest in 
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1973 (9,000 wells). Only one-eighth of the wells completed after 
gas price regulations became effective were completed as gas 
wells, but one-fourth of the wells completed in 1974, with new gas 
price incentives, were gas wells. In order to maintain our present 
ratio of reserves to production, we should be completing twice as 
many wells as the expected total for 1974. Furthermore, we must 
sustain that higher rate of completion each year through 1985. 
Model studies necessary for economic evaluation of energy 
resources require information data banks such as the one available 
at Petroleum Information. Our proposed study would be made by 
geologic provinces within geographic areas. It would include 
reserves information, economic data, statistical evaluations, and 
other information; 6-month updates would be made. Evaluations 
would be made by use of a probability model which considers ex- 
ploration as a sampling process. Benefits of the project would be 
revealed in the consistent figures for proved oil and gas reserves, 
sufficiently detailed for economic study. 


22610 Probabilistic model of oil and gas discovery. Kaufman, 
G.M. (Massachusetts Inst. of Tech., Cambridge); Balcer, Y.; Kruyt, 
D. pp 113-142 of In Methods of estimating the volume of un- 
discovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

A probabilistic model was constructed of the size of pool 
discovered in order of discovery within a geologic zone. The model 
predicts a decline in the average size of discovery as the resource 
base is depleted. It is built on assumptions about the size distribu- 
tion of hydrocarbon deposits and the way which this size distribu- 
tion interacts with exploratory activities. These assumptions govern 
the behavior of additions to discovered oil (gas) in place as a fuic- 
tion of wells drilled in a play. Statistical properties of major Al- 
berta plays were compared with properties of a Monte Carlo simu- 
lation of the model. It is possible to interface the model with ex- 
pert subjective judgement to generate probabilistic forecasts of the 
size distribution of pools in prospective areas. 


22611 Assessing regional oil and gas potential. White, D.A.; 
Garrett, R.W. Jr.; Marsh, G.R.; Baker, R.A.; Gehman, H.M. 
(Exxon Co., Houston, TX). pp 143-159 of In Methods of estimat- 
ing the volume of undiscovered oil and gas resources. Haun, J.D. 
=. Tulsa, OK; American Association of Petroleum Geologists 
(1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

Regional supply of potential oil and gas can be assessed by 
projecting growth of known fields, by extrapolating discovery rates 
in partially drilled sedimentary rocks, and by geologically analyzing 
undrilled sedimentary rocks. The probable supply from future 
growth of existing fields is estimated by projecting past year-to- 
year revision ratios that reflect the known pattern of reserve addi- 
tions. The possible supply from new fields in partially drilled rocks 
is estimated by extrapolating historical discovery rates expressed as 
oil-equivalent barrels found per foot of new-field wildcat drilling. 
(This method applies only to maturely explored areas and depths 
where the discovery rate is generally declining.) The speculative 
supply from new fields in undrilled areas or depths is estimated by 
geologic analysis and comparison. As one example, after assessing 
the probable and possible gas, we estimate the deep speculative 
gas potential of south Louisiana by multiplying predicted volumes 
of sandstones, in cubic miles, by related yields, in cubic feet of gas 
per cubic mile of sand. The results of each assessment are 
presented as a probability curve showing the existence chance for 
each amount (or more) of potential gas. The range of values on 
the curve reflects the combined uncertainties in the input factors 
of our estimate. Basic assumptions, interpretations, and quantities 
are specified so that validity may be checked by others. We ac- 
count for geologic risk and any other anomalies affecting the out- 
come. Where feasible, each different play, area, or category is as- 
sessed separately using different approaches if necessary. Assess- 
ment curves are then added by Monte Carlo simulation. Our ulti- 
mate assessment goal is to make realistic judgments based on 
geologic fundamentals and experience. 


22612 Undiscovered petroleum resources of deep ocean floor. 
Emery, K.O. (Woods Hole Oceanographic Institution, Woods 
Hole, MA). pp 162-170 of In Methods of estimating the volume of 
undiscovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 


Quantitative estimates of undiscovered resources of oil and 
gas beneath land areas have been prepared by many organizations 
and individuals on the basis of exploratory test wells and the 
presumed similarity of undrilled sedimentary basins to well-known 
ones. These estimates span a wide range of reliability. Un- 
discovered oil and gas resources beneath continental shelves 
probably are larger per unit area than those beneath the land, 
because the shelves are primarily marine depositional features, but 
the estimates of quantities beneath the shelves are even less relia- 
ble owing to fewer drillholes per unit area than on the land. Least 
known of all potential oil and gas environments are the deep-water 
areas that include deep marginal basins, continental slopes, con- 
tinental rises, and the deep ocean floor. Some analogs with the 
marginal basins are provided by similar basins that have been filled 
with sediments to form part of the continental shelf or even the 
adjacent land, but uplifted and accessible tamorphosed exam- 
ples of continental slopes, continental rises, and abyssal plains are 
rare, if present at all. Marine geophysical data are available for 
these deep-ocean sedimentary environments, but drillhole samples 
do not exist other than those from the JOIDES Deep Sea Drilling 
Project, which intentionally avoided sites of oil potential to avoid 
possible pollution of the ocean. In addition, few of these drillholes 
penetrated as deep as 1,000 m into the bottom. Lack of suitable 
drillhole data means that quantitative estimates of undiscovered oil 
and gas resources of the deep ocean floor are meaningless—and, 
therefore, so are those for the whole world. 


22613 Estimating exploration potential. Hambleton, W.W.; 
Davis, J.C.; Doveton, J.H. (Univ. of Kansas, Lawrence). pp 171- 
185 of In Methods of estimating the volume of undiscovered oil 
and gas resources. Haun, J.D. (ed.). Tulsa, OK; American Associa- 
tion of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

The Kansas Geological Survey has actively pursued a long- 
term interest in petroleum reserve estimation. Periodically updated 
reserve assessments have been issued routinely and are currently 
monitored by a computer file system. The major decline in Kansas 
crude oil production since the mid-1950s has placed a key empha- 
sis on estimation of potential undiscovered reserves as a decision 
guide to future petroleum exploration in the state. Initial work in 
this area was undertaken by Griffiths, who applied the unit-value 
concept to the regional evaluation of potential mineral wealth 
across Kansas. Techniques of regional resource evaluation may be 
related to two basic analytical models. In a causal predictive 
model, estimation of unknown reserves is derived as the effective 
outcome of causative basin parameters such as geometry and mag- 
nitude of source beds and potential reservoir formations. In con- 
trast, an empirical predictive model entails the extrapolation of re- 
gional production history into the future, utilizing statistical time- 
series methods. The Survey is currently developing the Kansas Oil 
Exploration (KOX) Decision System incorporating features of both 
these models in a capability for estimation of unknown reserves in 
either local or regional areal contexts. Information sources of 
drilling histories and diagnostic geologic variables are analyzed in- 
teractively in a conditional probability framework geared to 
likelihood of undiscovered production. 


22614 Quantitative geologic approach to prediction of 
um resources. Jones, R.W. (Standard Oil Co. of California, La 
Habra). pp 186-195 of In Methods of estimating the volume of un- 
discovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

A satisfactory solution to the problem of estimating petrole- 
um resources in frontier areas is not available and will not be 
available until substantial numbers of strategically located wells are 
drilled. In the meantime, we must keep trying to develop better 
predictive techniques, and this basically means finding ways to 
maximize the input of our increasing knowledge of the generation, 
migration, and accumulation of oil and gas. Some sharpening of 
estimates of the ultimate productivity of basins and petroleum 
zones can be made by quantifying the concept that the richness of 
a basin in reserves per cubic mile is a function of the amount of, 
and interaction between, four equally important factors: reservoir 
(R), trap (T), source (S), and migration (M). If these four factors 
are defined in a dimensionally consistent way, the reserves per 
cubic mile for a basin (or a sedimentary packet of any size) can be 
estimated from the formula: Estimated reserves/cu mi = R x T x S 
x M, where estimated reserves per cubic mile are in thousands of 
barrels and R, T, S, and M are rated on a normalized 0-10 scale 
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The 10 rating was empirically determined from the maximum 
value observed in over 50 well-explored basins. In general, both 
the ease and accuracy of determining R, T, S, and M decrease 
from T to R to S to M. Thus, the basic reason for the current in- 
creased interest in source and migration studies is that they have 
the greatest potential for increasing the accuracy of prediction. 


EXPLORATION 
REFER ALSO TO CITATION(S) 23488, 24380 


22615 Advances in the in of high resolution seismic, 
data. Antoine, J.W. pp 313-320 of In Proceedings of the seventh 
annual offshore technology conference. Vol. I. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

During the past four years high resolution seismic profiling 
surveys have become an important part of the evaluation 
procedure for offshore lease tracts. These surveys were useful in 
locating lines of shallow faulting and areas of shallow gas accumu- 
lation. Research over the past two years has shown that these high 
resolution data are useful for more than just locating faults and gas 
pockets. The correlation of the lithologies and engineering proper- 
ties of the sediments from the 300- to 400-foot boreholes with the 
shallow seismic data has (1) clearly established that the adumbrate 
or "‘hazy’’ zones on the sparker records represent areas of gas 
concentration, (2) illustrated that at least some of the gas zones 
represent dynamic situations with the gas ‘‘front’’ migrating 
horizontally over 100 feet/year, (3) shown that many of the gassy 
lineaments are associated with deeper structures (usually faults) 
and that vertical migration of gases from older formations is preve- 
lant in the Gulf Coast area, (4) identified a prominent reflecting 
horizon in the uppermost sediments as representing the change 
from wet to desiccated clays over a large portion of the Gulf Coast 
O.C.S., (5) made it possible to identify shallow regional sands over 
most of offshore Louisiana, and (6) shown the value of these data 
in identifying areas where there may be danger to platforms due to 
slumping and sliding. 


22616 Organic matter in Gulf Coast sediments. Dow, W.G.; 
Pearson, D.B. pp 85-94 of In Proceedings of the seventh annual 
offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Analysis of 326 samples from 12 wells and 8 shallow core 
holes in the Gulf Coast basin has revealed a distinct and persistent 
correlation between organic carbon content and depositional en- 
vironment. Organic carbon in marine shales systematically in- 
creases from an average of 0.17 weight percent in shallow water 
inner neritic sediments to 0.63 weight percent in deep water abys- 
sal sediments. Amorphous, hydrogen-rich organic matter capable 
of conversion to oil is concentrated only in some deep water 
shales. It is concluded that crude oil now trapped predominantly in 
continental and neritic sands was expelled from underlying bathyal 
and abyssal shales and that structure controlled vertical migration 
pathways between source and reservoir rocks are important factors 
in hydrocarbon migration and accumulation. 


22617 Surveillance system for subsea survey and mineral ex- 
ploration. Noakes, J.E.; Harding, J.L.; Spaulding, J.D.; Fridge, D.S. 
pp 909-914 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A surveillance system for seafloor survey and mineral ex- 
ploration has successfully completed its initial sea trials off the 
coast of Florida. The system consists of an unmanned undersea 
vehicle which houses an array of electronic seafloor measuring 
devices. The 700 pound aluminium vehicle is designed to be towed 
at speeds of 3 to 10 knots at controllable depths above the 
seafloor. A terrain following sonar controlled guidance system will 
be used for obstacle avoidance. 


22618 Velocity and bandwidth. Stone, D.G. pp 279-289 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 


ERA VOL. 1, NO. 11 


Marine data acquisition and processing has generated new 
concepts in velocity analysis, amplitude analysis, and frequency 
analysis. This has been possible because of consistent surface con- 
ditions on marine data, development of direct detection of 
hydrocarbon concepts, and improved computing power. Exploita- 
tion of the correlation of time, amplitude, velocity, and frequency 
relations has been largely confined to time, amplitude, and 
velocity. Such basic seismic theories as dispersion, fluidity, and 
multiple energy indicate a strong relation between frequency and 
velocity. Experiments on synthetic data illustrates an additional in- 
terdependence between apparent velocity and frequency. Both the 
theoretical assumptions and the synthetic exercises are reenforced 
by experiments on seismic data. Overlays of continuous velocity 
analysis and continuous frequency analysis show a substantial cor- 
relation. Frequency analysis in a seismic section dimensionally 
compatible contour allows the correlation with velocity on large 
volumes of data. An example of Gulf Coast data indicates good 
potential for this type of analysis. 


22619 Continuous velocity as an aid to hydrocarbon recogni- 
tion. Pollet, A. pp 291-302 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The search for direct evidence of hydrocarbons from 
seismic data may involve a study of a number of different parame- 
ters. One of the more important ones is the seismic velocity field, 
displayed as a continuous velocity section. In the Tertiary sedi- 
ments of the Gulf of Mexico, the presence of gas may cause 
velocities so abnormally low as to provide convincing confirmation 
of conclusions drawn from amplitude anomalies and other indica- 
tors. To obtain an estimate of the expected effects of these condi- 
tions, a simplified modeling method is described, postulating a typ- 
ical Gulf Coast velocity section. The models are computed from 
varying delays in the travel path times of the common depth point 
traces as these paths enter and traverse the postulated low-velocity 
zone. Since the velocity section is also affected by averaging 
procedures, these too are taken into account by the model. The 
results are presented in the form of a continuous iso-velocity time 
section. Results indicate that we can expect anomalous transition 
effects as we pass laterally from normal section into the section 
containing the low-velocity zone. These effects seriously affect 
resolution, making it difficult to define the limits of the anomalous 
low-velocity formations. Actual examples of continuous velocity 
sections are displayed which tend to show that, although definition 
is blurred by the transition effects, their appearance can serve as a 
diagnostic indicator. 


22620 Design considerations in vibratory core sampling equip- 
ment. Harker, R.J.; Ball, J.H. pp 457-464 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

This paper presents laboratory data obtained in a study to 
simulate vibratory sediment core sampling using torsional action 
and design equations based upon the data. Variables studied in- 
cluded vibratory amplitude, frequency, torque, and time-phase 
angle, preload, rate of penetration, tube geometry, and power 
requirements. Cohesive soils exhibited a reaction to the vibratory 
probe motion which included spring, mass, and damping effects. 
Relief clearance at the tip was found to be crucial in clay. 


22621 Distribution of light hydrocarbons in seafloor sediments: 
correlations between , seismic structure, and possible 
reservoired oil and gas. Carlisle, C.T.; Bayliss, G.S.; VanDelinder, 
D.G. pp 65-70 of In Proceedings of the seventh annual offshore 
technology conference. Vol. Ill. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A gas chromatographic analysis of seafloor cores for C, to 
C, free hydrocarbons, in association with known geological fea- 
tures leading to hydrocarbon accumulation, has proved valuable in 
the initial exploration of offshore sites for petroleum and natural 
gas deposits. Two examples are given. (JSR) 


22622 Geochemical seep detection for offshore oil and gas ex- 
ploration. Sigalove, J.J.; Pearlman, M.D. pp 95-102 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 
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It has long been known that seep detection is an efficient 
survey technique for direct hydrocarbon indication of petroleum 
reserves. The detection of seep plumes on a signal to noise basis is 
favored in the marine environment. A combination of automated 
chromatographic analysis combined with the necessary oceano- 
graphic sensors and ocean engineering of a deep towed system 
now permits the exploration geologist to detect seep plumes in the 
marine environment. Automated onboard recording systems permit 
rapid analysis of the data through use of high speed digital compu- 
ters. Software has been developed for the reduction of this data. 
Automated plotting of hydrocarbon concentration levels provide 
clear indication of petroliferous regions and thus direct detection 
of hydrocarbons. 


22623 High-resolution geophysical studies for resource develop- 
ment and environmental protection. Sieck, H.C. pp 321-331 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

High-resolution geophysics means the use of sound-generat- 
ing devices, sound receivers, and graphic recorders to define the 
water depth and provide a cross-sectional display of the sediment 
and rock layers below the seabottom. Data obtained from mul- 
tisensor acoustical studies, in combination with seabottom sam- 
pling and corehole drilling provide information on the geology and 
lithology of a region, geochemical data, and test curves of the 
soils. These data are applicable to the definition of regions war- 
ranting further exploration and for evaluation of the most suitable 
drilling and construction techniques. (JSR) 


22624 Surveying constant value concentrations of hydrocarbons 
in ground waters. Prescott, B.O.; Rittenhouse, G.; Walters, A.; 
Wise, H.L. (to Shell Oil Co.). US Patent 3,957,439. 22 Sep 1975. 


A geochemical exploration process is claimed comprising: 
flowing successive portions of ground water from a selected sub- 
surface location within the natural habitat of the ground water to a 
nearby surface location at rates such that each portion arrives 
without significant chemical change; flash distilling gas inclusive of 
substantially all materials more volatile than water from successive 
arriving portions of the ground water substantially as soon as those 
portions reach the surface location; periodically measuring 
hydrocarbon concentrations inclusive of those of at least one 
hydrocarbon higher than methane in successively accumulated 
slugs of the gas substantially as soon as the slugs accumulate; and 
indicating as the hydrocarbon concentration of the ground water in 
the selected location a value that remains substantially constant 
throughout a plurality of the measurements. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 22810, 22814, 22819, 22851, 
22852, 23148, 23422, 23702, 23703, 23704, 23748, 23749, 
23818, 23819, 23820, 23944, 23945, 23992, 24123, 24124, 
24125, 24130, 24131, 24238, 24557, 24561, 24571, 24578 


22625 (BERC—0029-6) North Stanley Project, Tertiary 
Recovery Project, Osage County, Oklahoma. Report of operations. 
(Kewanee Oil Co., Shidler, Okla. (USA)). Dec 1975. 36p. Dep. 
NTIS $4.00. 

The status of the North Stanley polymer flooding project is 
reported. Acid treatments designed to remove wellbore damage 
and increase injection rates are tentatively scheduled for five injec- 
tion wells. Forbes No. | SWD was acidized with 10,000 gal of 15 
percent HCI to remove wellbore damage and increase well’s 
disposal capacity. After the treatment, the well's disposal capacity 
exceeded available surface pumping equipment, and a stabilized 
disposal rate could not be obtained. (LK) 


22626 (BERC/TPR—76/1) Little Tom Thermal Recovery 
Demonstration Project, Zavala County, Texas. Ireton, E.T.; John- 
son, F.S. (Hanover Petroleum Corp., Dallas, Tex. (USA)). Apr 
1976. Contract E(34-1)-0002. 41p. Dep. NTIS $4.00. 

Progress toward completion of Phase I of the project has 
been impeded by a number of problems. Three concerted ignition 
series have been made in an effort to initiate the thermal stimula- 
tion experiment on well No. 9. Of the three efforts, only the first 
one successfully achieved ignition of the downhole burner for the 
desired length of time. Formation ignition during this attempt was 
indicated by the low oxygen content of gases subsequently 
produced from Well No. 9; however, air compressor breakdowns 
and subsequent wellhead failure prematurely aborted air injection. 
Prior to the second ignition series, the downhole burner was 


lowered 45 feet to just above the top of the main San Miguel pay. 
It appears that improper air-gas mixtures were experienced at this 
depth and ignition did not occur. The third ignition series was 
similarly unsuccessful. According to the original schedule, the pro- 
ject was to have been in the initial stage of Phase Ill after one 
year. Current plans forecast the completion of Phase I in April, 
1976, and Phase II in November, 1976. The current operating 
schedule is outlined in Figure 10. 


22627 Method of drilling an oil well to recovery casings. 
Daniels, A.H. US Patent 3,958,640. 12 Dec 1974. vp. 

The method is claimed of drilling an oil well to ultimately 
recover a surface casing and to assure of the return flow of drilling 
fluid back to surface mud pits and to prohibit the outer walls of 
the surface casing from being permanently sealed to the wall of a 
bore hole comprising, drilling a bore hole, inserting the surface 
casing of lesser external diameter than the diameter of the bore 
hole, releasably effecting a temporary seal between the outside of 
the surface casing and the bore hole to compel return of drilling 
fluids within the casing up to the pits, inserting a drill string and 
further drilling the bore hole, overcoming the temporary seal and 
axially withdrawing the casing from the bore hole. The claim in- 
cludes having at least one deflated inner tube about the outside of 
said casing, releasably effecting a temporary seal between the out- 
side of the surface casing and the bore hole by inflating said inner 
tube with a fluid to cause said inner tube to purchase against the 
bore hole to compel return of drilling fluids within the casing up to 
the pits, a drill string and further drilling the bore hole, overcom- 
ing the temporary seal by deflating the inner tube and axially 
withdrawing the casing from the bore hole. 


22628 —' 14) Seafloor-based system for surveying and 
maintaining subsea oil-gas production complexes. Allmendinger, 
E.E. (New Hampshire Univ., Durham (USA). Engineering Design 
= Analysis Lab.). Aug 1975. 24p. Univ. of New Hampshire, Dur- 


A conceptual design is presented for a seafloor-based 
system for surveying and maintaining subsea oil-gas production 
complexes in water depths of 914 meters without constant support 
from surface facilities. The need for this, and/or other, advanced 
service systems is revealed in a brief review of current support 
systems associated with offshore oil-gas operations. Predesign con- 
siderations establish the proposed service system's mission and 
mission requirements which are based on a hypothetical subsea 
production complex on the floor of the North Sea north of the 
60°N parallel. The system's design is introduced with an overview 
of the total concept followed by a discussion of some of the prima- 
ty feasibility considerations. The conceptual design itself focuses 
on three of the system's primary components: the seafloor habitat, 
the transfer module and the submersible, a general description and 
technical information being given for each of these components. A 
brief comparison is made of the proposed and other support 
systems. 


22629 Oil and gas well disaster valve control system. Parker, 
W.H. (to Del Norte Tech., Inc.). US Patent 3,961,308. 2 Oct 
1972. vp. 

A system is claimed for communicating into an oil or gas 
well comprising a gas or oil tubing extending down into said well, 
transmitting sonic energy transducer means near one end of said 
tubing for distinctively activating said tubing walls with sonic ener- 
gy to transmit signals to the walls of said tubing, said transducer 
comprising magnetostrictive means for supporting the weight of 
said tubing, wherein said magnetostrictive means comprises a plu- 
rality of nickel rods having coils thereon, means for periodically 
energizing said coils to change the length of the nickel rods 
thereby lifting and lowering said supported tubing, means near the 
other end of said tubing for detecting the signals transmitted 
through said walls, and means responsive to said detection of said 
signals for performing a control function near said other end of 
said tubing. 


22630 Method of drilling an oil well to recover casings. Daniel, 
A.H. US Patent 3,958,639. 28 Jun 1974. vp. 

The method is claimed of drilling an oil well to ultimately 
recover a surface casing and to assure of the return flow of drilling 
fluid back to surface mud pits and to prohibit the outer walls of 
the surface casing from being permanently sealed to the wall of a 
bore hole comprising, drilling a bore hole, inserting the surface 
casing of lesser external diameter than the diameter of the bore 
hole, releasably effecting a temporary seal between the outside of 
the surface casing and the bore hole to compel return of drilling 
fluids with the casing up to the pits, overcoming the temporary 
seal by axially withdrawing the casing from the bore hole. 


22631 Performance of thrusters. Schneiders, C.C.; Pronk, C. 
pp 807-816 of In Proceedings of the seventh annual offshore 
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technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The large powers required for dynamic station keeping of 
offshore drilling platforms have to be transmitted into the highest 
possible thrust, exerted at the location and in the direction 
required. This paper gives information on hydrodynamic charac- 
teristics of controllable pitch propellers and thrusters for offshore 
drilling platforms with dynamic positioning. Main aspects discussed 
are merits of the various thruster types, design point, off-design 
performance and cavitation aspects. 


22632 Servo-controlling motion compensator for the offshore 
drilling industry. Benington, C.K.; Stevenson, W.D. pp 817-827 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A brief review of the characteristics of simple passive heave 
compensators is presented in this paper before proceeding to 
demonstrate the extension of performance which is obtainable 
from a servo-controlled compensator. Dealt with in some detail are 
the principles of operation, performance characteristics, and 
mechanical and operational design features. The potential of the 
system for wider application is discussed. Documentation of opera- 
tional experience gained onboard the drilling vessel) GLOMAR 
CHALLENGER with respect to an active heave compensator is 


presented. 


22633 Using noise data from underwater gas vents to estimate 
the noise level of subsea blowouts. Sheffield, J.R. Jr.; Wienzek, 
W.F. pp 843-850 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

An acoustic subsea BOP (blowout prevention) control 
system must distinguish between transmitted signals and ambient 
noise under adverse conditions, such as when gas escapes from a 
well through an unclosed BOP. Tests with a subsea gas vent in- 
dicated a noise level of -16 db for an extrapolated flow rate of 100 
MMscf/d. A backup acoustic control system must have enough 
power to operate with this ambient noise level. Reception also de- 
— on the number and locations of hydrophones mounted on 

stacks. 


22634 Application of reliability engineering to offshore produc- 
tion equipment. Howey, R.A.; Gaarder, O.H. pp 861-870 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

It is shown where the event-consequence approach fits in 
the range of possible types of reliability studies and then shows by 
specific example the steps that are required in completing an 
event-consequence study and the types of results that can be ob- 
tained, and then, based on experience with the subsea completion 
system study, a method for choosing the optimum reliability study 


approach is presented. 


22635 Measurements of the noise and vibration environments 
in an operational North Sea platform and comparison with design 
levels. Melling, T.H.; Postlethwaite, B.C.; Davies, R.J. pp 871-880 
of In Proceedings of the seventh annual offshore technology con- 
ference. Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The paper describes noise measurements carried out on 
North Sea drilling and production platforms. The work provides in- 
teresting comparison between desirable and typical noise levels 
when noise has not been considered as a design input. The dynam- 
ic behaviour of a compressor skid/cellar deck is discussed 
highlighting the potential pitfalls of neglecting such analyses at the 
design stage. 


22636 Development of the North Sea Forties Field platform 
concept. Koehler, A.M.; Hruska, S.J.; Walker, R.C. pp 9-20 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 
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The concept of the Forties Field platforms and the as- 
sociated installation techniques were determined from the required 
deck area and associated loads, type of supporting foundation, and 
an overall system which, as an end result, provided an expedient 
and safe installation. The deck layout was selected to provide relia- 
ble and safe operational facilities. Allowable deck lift weights, 
provisions of safety and fire control, an acceptable working en- 
vironment for personnel, and the minimization of pollution from 
exhaust, heat and noise, contributed to the final concept adopted. 
Because the predictability of sea conditions in the North Sea 
beyond a twenty-four hour period is not reliable, an installation 
procedure was developed to enable setting the jacket on the 
seabed as rapidly and safely as possible. The installation procedure 
was designed to provide for a rapid installation of the piling, using 
a one piece welded pile driven with a one piece pile extension. 
The foundation design was developed on the basis of a driven pile 
and an efficient load distribution to the piling. Locating the piles in 
groups at four corners of the structure provided maximum utiliza- 
tion of the piling. This paper presents the history of the develop- 
ment of the Forties Field platforms and discusses the engineering 
considerations and operational criteria which ultimately lead to the 
design concept. 


22637 Site investigations for North Sea Forties Field. de Ruiter, 
J.; Fox, D.A. pp 21-36 of In Proceedings of the seventh annual 
offshore technology conference. Vol. Il. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

An outline is presented of the soil conditions in the North 
Sea and a detailed description is given of the soils in the Forties 
Field. A review is given of the various stages of the investigations 
and of the different techniques used, followed by a critical com- 
parison of the results. Finally a summary is presented of the driv- 
ing records of the first two structures installed in 1974. They pro- 
vide a check on the accuracy of the assumed soil profiles and soil 
properties. The overall result of the soil explorations has proved to 
be satisfactory and the work has added greatly to the success of 
the installation. The studies of the Forties Field have resulted in a 
new approach and have set a pattern for all present offshore in- 
vestigations in the North Sea area. 


22638 Selection of pile driving equipment and field evaluation 
of pile bearing capacity during driving for the North Sea Forties 
Field. Hirsch, T.J.; Koehler, A.M.; Sutton, V.J.R. pp 37-49 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The use of the one-dimensional wave equation for the con- 
firmation of pile driving equipment and for field evaluation of pile 
axial load capacity for North Sea Forties Field Platforms FA and 
FC is described. During the early design stages, the wave equation 
was used along with foundation exploration and evaluation 
techniques to select the pile size and thickness which could be 
driven to design penetration without recourse to drilling or jetting. 
Various hammers were evaluated by use of the wave equation be- 
fore selecting the Menck 7000 for final pile driving with smaller 
hammers used for initial driving of each pile. The wave equation 
was also used as an aid to the design and selection of pile chasers, 
pile make-up, and driving cushions to maintain effective pile driv- 
ing. During construction of Platform FA, strain gages were in- 
stalled at the head of a pile and recorded during driving, and the 
recordings were used to evaluate the driving efficiency of the ham- 
mers. Using the observed hammer efficiency, the pile driving 
record of blows per foot, and appropriate curves (determined in 
advance by wave equation analysis) relating soil resistance to 
blows per foot, it was possible for the soil resistance during driving 
to be estimated. By driving piles to almost final penetration, then 
delaying final driving several days, an evaluation of the soil ‘’set- 
up’’ was obtained. A technique is presented which relates soil 
"'set-up’’ to the ultimate capacity predicted by the wave equation. 
Soil ‘’set-up’’ was included in the determination of the ultimate 
axial capacity of the pile. 


22639 Engineering the procedure for the North Sea 
Forties Field platforms. Hruska, S.J.; Koehler, A.M.; Shaw, L.K.; 
Bourne, M.J. pp 51-65 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

This paper presents the problems associated with the setting 
and securing of the Forties Field platforms to the seabed. The 
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paper includes discussion of the engineering study which ultimately 
led to the development of an installation procedure designed to 
minimize risk during the installation period. Reference is also 
made to the input from naval architecture which was performed as 
an integrated activity in the development of the installation con- 
cept. 


22640 Instrumentation system for installation of the North Sea 
Forties Field platforms. Coffman, V.T. pp 67-76 of In Proceedings 
of the seventh annual offshore technology conference. Vol. II. Dal- 
las; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The instrumentation systems used to control the flooding 
and deballasting of the flotation gear used to transport and install 
the North Sea Forties Field jackets are described. The system and 
procedures used are applicable to setting large structures in deep 
water where the weight exceeds the capacity of the derrick barge 
to set the structure in a conventional manner. 


22641 Dynamic analysis of the North Sea Forties Field plat- 
forms. Gray, R.M.; Berge, B.; Koehler, A.M. pp 78-85 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The offshore structures of the Forties Field were in- 
vestigated to determine their static and dynamic response to wave 
action. The dynamic analysis took into account the nondeter- 
ministic nature of waves by representing the sea as a wave spec- 
trum. A comparison of the results of the dynamic response analysis 
and the static analysis demonstrate that for extreme weather condi- 
tions, the static design is adequate. 


22642 Power of offshore generating systems. Stephen, 
D.D. pp 136-139 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Full-scale testing programs were made onshore of the 
generating systems for offshore platforms. The testing program was 
devised so that a complete system could be inspected in addition 
to testing the system components. The testing program is outlined, 
the equipment needed is indicated, and the organization of the 
testing program is given. The entire sequence proved to be valua- 
ble in ironing out several malfunctions, in familiarizing the men 
responsible for its operation offshore with its singularities, and in 
allowing a more rapid installation of the equipment on the offshore 
platforms. (JSR) 


22643 Power transmission by way of submarine cables. Morel- 
lo, A.; Taralli, C.; McConnell, J. pp 142-154 of In Proceedings of 
the seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

Design, manufacture, and laying of submarine power cables, 
according to the experience of one of the largest manufacturers in 
the world, are reviewed. Some of the more important installations 
are briefly described. Emphasis is given to the modern cable pro- 
jects for: (a) linking offshore nuclear generating stations to the 
mainland; (b) transmitting to the mainland the electric power 
generated offshore as an alternative to oil or gas pipeline; (c) in- 
terconnecting nearby oil platforms. 


22644 Dynamic response and fatigue analysis of fixed offshore 
Structures. Godeau, A.J.; Deleuil, G.E. pp 171-184 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. II. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Up to a few years ago, the calculation of steel platforms was 
carried out by applying statically wave-induced forces, a process 
justified when the period of excitation is very different from the 
natural period of the structure. Nowadays, the development of oil 
exploitation in deeper and deeper seas makes necessary the use of 
more flexible platforms, the various elements of which must resist 
considerable forces. As the natural periods of oscillation increase, 
it is no longer possible to neglect the dynamic effects, either for 
the calculation of maximum stresses in the members of the jacket 
or for the evaluation of the cumulative fatigue effects. -A method 
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has been developed to determine, in function of time, the dynamic 
behavior of a platform both for regular and random waves, and to 
check its fatigue strength by means of a process readily usable in 
engineering. The method is summarized schematically. 


22645 Spectral fatigue for offshore structures. Mad- 
dox, N.R.; Wildenstein, A.W. pp 185-198 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Deepwater platforms may experience a metal fatigue 
problem that governs the design of many joints even for relatively 
mild environments such as the Gulf of Mexico. The need to con- 
sider the fatigue characteristics arises from the dynamic amplifica- 
tion of wave-induced response. The fatigue model used is the well- 
known Palmgren-Miner rule which requires a stress-history curve 
and a cycles to failure (S-N) curve for implementation. The con- 
cern here is with the stress-history curve. The dynamic response of 
the platform is determined using a lumped-mass mathematical 
model with viscous damping, linearized soil springs, and a con- 
sistent forcing function based on a generalized Morison’s equation. 
The equations of motion are solved in the frequency domain using 
a power spectral density approach for one standard deviation 
values of various response parameters. Members in the wave zone 
are assumed to have component stresses due to lateral wave loads 
and inertial loads. An example problem using this fatigue algorithm 
is worked for a location on a typical joint where there is a rapid 
change in curvature of the material, and results are presented in 
graphical form. The platform environment is assumed to be 
represented by a number of sea states each of which is assumed to 
be a stationary, ergodic, narrow-banded, Gaussian process. The 
platform is assumed to vibrate at its fundamental period, and the 
cycles of stress for any particular point on the platform during 
each sea state are assumed to be Rayleigh distributed. 


22646 Unified technique for the analysis of structure-soil-pile 
systems. Brod, E.J.; Fowler, J.N.; Boston, L.A. pp 199-208 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

An efficient, computerized technique has been developed 
which allows a unified analysis of the interaction of a linear, stati- 
cally-loaded structure with its nonlinear supporting pile foundation. 
All six degrees of freedom at each pile support may exhibit non- 
linear force-deformation relationships. This technique is especially 
applicable to the analysis of fixed, pile-supported offshore plat- 
forms. The method used consists of first modelling the linear struc- 
ture and the supporting foundation systems as independent 
problems. Intermediate results from the analysis of these are then 
merged using an iterative procedure to obtain final equilibrium 
forces and deflections at the common structure-pilehead bounda- 
ries for each set of statically-applied loadings. Finally, the results 
derived at these boundaries are used to complete both the struc- 
ture and pile analyses. Computational effort is greatly simplified by 
using just the reduced structure stiffness and loads and the pile 
force-deformation relationships at the structure-pilehead interface 
during the iteration process. The technique also incorporates 
several other new features. Among these is the ability to realign 
the local pilehead coordinate system so that pile lateral stiffness 
properties are described along axes corresponding to the direction 
of probable pile movement. 


22647 New con in offshore platforms. Hancock, J.L.; 
Peevey, R.M. pp 235-242 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Amoco Production Co. has developed two new concepts in 
offshore platforms. These new concepts were developed to effect 
cost savings over conventional platform types for certain applica- 
tions. One concept replaces the combination of a conventional 
eight-pile minimum self-contained platform and four-pile produc- 
tion platform with two four-pile platforms, connected by a bridge. 
A slightly modified minimum self-contained rig can be used to drill 
up to 15 wells from these platforms. Upon completion of drilling 
operations, one of the four-pile platforms is utilized as a produc- 
tion platform. Another concept is a four-pile platform tailored for 
a rig capable of drilling a limited number of wells up to 8,500 ft. 
depth. It features a cantilevered section with protective wall for in- 
stallation of production equipment. 
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22648 Detection of structural failure on fixed platforms by 
measurement of dynamic response. Vandiver, J.K. pp 244-252 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

A technique is described that can be used to detect subsur- 
face structural failure by detecting changes in the natural frequen- 
cies of the structure. The experimental techniques are discussed, as 
well as the parameters which determine the minimum detectable 
damage level. Statistical Energy Analysis is introduced as a method 
for predicting the dynamic response of a wide variety of fixed and 
floating offshore structures to random wave forces. 


SEA RATCHET for semi heave reduction. Haselton, 
F.R. pp 361-367 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

The SEA RATCHET* is a device which will substantially 
reduce wave induced motions as well as increase deck loading flex- 
ibility. Slung deeply beneath existing semis using chains, the 
ratchet action results from its upward only damping action entrain- 
ing a hundred thousand tons of apparent mass. Filmed scale model 
tests are shown. 


22650 Application and extension of ship motion theory to pre- 
diction of motions and loads of various types of offshore platforms. 
Kaplan, P.; Sargent, T.P. pp 369-381 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). . 

See CONF-7505 16—P2. 

An existing ship motion theory and computer program 
(published by a U. S. Government agency and used by classifica- 
tion societies in the U.S. and England) is used to predict all mo- 
tions and loads of offshore platforms, such as drillships and barge 
forms. Extensions are illustrated to account for the effects of 
moorings; application to a catamaran hull; and evaluating slowly- 
varying-drift forces. Computed results are compared with model 
test data to illustrate prediction capability. Only limited efforts are 
required to adapt the program for ships to similar problems for 
offshore platforms. 


22651 Experimental study of stability limits for semisubmersi- 
ble drilling platforms. Numata, E.; McClure, A.C. pp 383-389 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The existing stability criterion for semisubmersible drilling 
platforms requires thirty percent margin of righting moment energy 
over wind heel energy to allow for dynamic effects. This second 
report of a series uses model test results to predict the statistical 
probability of a downflooding type of casualty for various sea con- 
ditions. A six-column twin hull semisubmersible and a four-column 
footing type vessel are examined in an attempt to test the adequa- 
cy of the existing stability criterion. 


22652 WASP: a new concept for semisubmersibles. Kistler, 
E.L. pp 391-402 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

An innovative new concept is described for semisubmersi- 
bles that is adaptable to a wide variety of operational objectives 
and subsystem equipment packages. The WASP (Wave, Adaptive 
Semisubmersible Platform) is a ‘jack-up semisubmersible’’ which 
can be tuned (with minimal ballasting) so as to improve overall 
stability and motion in any sea condition. Various operational ad- 
vantages are described for application of the concept to ocean 
drilling, North Sea tug/supply operations, pipelaying, diver support, 
or general workover. Wave tank data, survival test results, and in- 
formation on structural weights, propulsion, stability, and cargo 
capacity are also discussed. 


22653 Parameters axial capacity of piles in clays. Bea, 
R.G. pp 611-623 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 
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From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Pile-soil interface strength or the frictional capacity of a pile 
is primarily a function of the effective lateral pressure between the 
& wall and the surrounding soils. These pressures will be affected 

y the state of vertical and lateral effective stresses in the soil prior 
to the pile installation and by the pile’s installation and loadings. 
Laboratory tests indicate that the interface strength is strongly re- 
lated to the clay’s composition and the pile’s roughness and rela- 
tively insensitive to the rate of loading and load cycling. 


22654 Anchor-pile design for ocean-floor environments using 
finite-clement analysis. Carnahan, N.F.; Zimmer, R.A.; Carnahan, 
F.L. pp 625-632 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 1975) 

ONF.7505 16—P2. 

Some aspects of anchor-pile design for marine environments 
are analyzed using a finite-element mathematical model of the pile, 
soil, and the pile/soil interface. Forces and stresses in the soil and 
pile are computed with a lly ilable finite-element 
program, ANSYS. A key feature of this ‘analysis is the manner in 
which pile/soil interface phenomena are modelled, using gap ele- 
ments. Load capacity of the anchor-pile is determined through 
analysis of interface conditions, indicated by the gap elements. Ex- 
ample calculations are presented, based upon an 80-foot-long 
anchor-pile with a 4-foot diameter, imbedded in a sandy-clay 
marine sediment. Stresses in the soil and at the soil/pile interface 
are plotted, showing a concentration at or near the interface. 


22655 Driving analysis for initially curved marine conductors. 
Fischer, F.J. pp 633-644 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

In conventional offshore drilling operations, the drill string 
is conducted to a depth of 100 to 200 feet below the mudline 
through a thin-walled cylinder, i.e., a marine conductor. These 
conductors are usually straight and are usually installed vertically. 
More recently, curved conductors and nonvertical, straight con- 
ductors have been employed in an attempt to accommodate 
drilling to shallow, horizontally displaced targets. Such conductors 
are often placed into position by means of pile driving. The 
present paper discusses a mathematical model and associated com- 
puter program which were developed to investigate the driving 
characteristics of initially curved marine conductors. Previous pile 
driving analyses have been restricted to straight, vertical piles. As 
such, the one-dimensional theory of wave propagation in elastic 
rods was adequate for the description of this process. If the pile or 
conductor possesses initial curvature, a theory for the coupled flex- 
ural and extensional vibrations is necessitated. The conductor is 
thus described as a curved beam-column. The method of finite dif- 
ferences has been employed to solve the associated initial-value 
problem. (auth) 


22656 Field testing and analysis of laterally loaded piles in stiff 
clay. Reese, L.C.; Cox, W.R.; Koop, F.D. pp 671-690 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. IL. Seomogy Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

Two nominally 24-in.-diam piles, instrumented for measur- 
ing bending moments, were driven into stiff clay and subjected to 
lateral loading. A nominally 6-in.-diam pile was also instrumented 
for measuring bending moments. It was driven at the same site, 
loaded, pulled, redriven, and reloaded. Short-term static and cyclic 
loading was employed on both 24-in.-diam and 6-in.-diam piles. 
The water table was maintained a few inches above the ground 
surface during the testing program. The results of the tests were 
analyzed to obtain families of curves showing soil resistance p as a 
function of pile deflection y. Based on the experimental p-y curves 
and on theory for the behavior of soil, procedures for predicting p- 
y curves for stiff clay were developed. The procedures were used 
and predictions of pile behavior at the site were made. The predic- 
tions compared favorably with actual behavior. 


22657 Scour around marine foundations. Machemehl, J.L.; 
Abad, G. pp 691-702 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 
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See CONF-750516—P2. 
A study was conducted in a water-wave flume (50 ft. long, 
2 ft. wide and 3 ft. deep) to investigate scour phenomenon caused 
by the combined effect of shallow water oscillatory waves and 
unidirectional currents around a model cylindrical pile foundation. 
The parameters controlling the scour phenomenon such as current 
velocity, wave characteristics, water depth, and diameter of the 
pile were studied. Scour was measured in a volumetric unit rather 
than the usual ultimate or significant scour depth. Results from the 
study can be used to predict or relate scour magnitude or pattern 
in prototype conditions when geometric and dynamic similitude 
are established. 


22658 Resonant, vortex-excited vibrations of structures and 

systems. Griffin, O.M.; Skop, R.A.; Ramberg, S.E. pp 731- 
744 of In Proceedings of the seventh annual offshore technology 
(i973) Vol. Il. Dallas; Offshore Technology Conference 

) 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

A method is presented for predicting the vortex-excited 
crossflow vibrations of cylindrical structures which oscillate as a 
result of their interaction with a steady current. The predicted 
maximum vibration responses are compared with results obtained 
from a large number of a which were conducted both in 
air and in water. Good agr ined between the theory 
and the measured responses of iting ommned rigid circular 
cylinders, pivoted rods, cantilevers and taut cables over the range 
of structural and fluid mass and damping parameters in which vor- 
tex-induced oscillations occur. The increased drag which accompa- 
nies these vibrations was also measured and the experimental data 
agree with available predictions. 


22659 Hydrodynamic interaction effects on the cylindrical legs 
of deepwater platforms. Liaw, C.Y.; Reimer, R.B. pp 777-786 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

By examining three different analytical approaches to the 
problem of hydrodynamic interaction of cylindrical leg structures 
in water, the limitations of the simple added mass concept are 
determined in terms of geometry and the characteristics of the 
dynamic excitation. Three cylindrical leg configurations are con- 
sidered including prismatic, tapered, and stepped cylindrical 
shapes. The excitations considered include wave forces and 
earthquake ground motions. It is concluded that the simplest 
added mass approach is most applicable to slender legged struc- 
tures subjected to low frequency excitation. For other cases, in- 
cluding less slender legs or legs with complex lateral restraining 
systems, the more sophisticated approach presented should be util- 
ized, especially if earthquake excitations are to be considered. 


22660 4000-foot riser. Heuze, L.A. pp 787-798 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 1975). 

See CONF-750516—P2. 

A dynamic and some static calculation programs were 
developed for studying the behavior of part, or the totality, of a 
drilling riser. The conclusions of the theoretical studies about the 
relative influence of every parameter necessary for full determina- 
tion of a riser are given. Some qualitative test results about dif- 
ferent equipment proposed by manufacturers and liable to solve 
one of the most important problems that are inherent to a great 
water depth (buoyancy) are reported. Three systems are presented 
that have not yet been realized and that could represent solutions 
for some problems examined in this study. 


22661 Three-dimensional static and dynamic analysis of deep- 
water sealines and risers. Gnone, E.; Signorelli, P.; Giuliano, V. pp 
799-812 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

The basic principles of an integrated computer program 
system for three-dimensional static and dynamic analysis of deep 
water flexible tubular structures are described. The deflected con- 
figuration and stresses of the structure, statically loaded, are evalu- 
ated by means of a step-by-step procedure. Then, the dynamic 
response about the static configuration is determined. Either the 
frequency and the transient solution are performed. In the 


transient solution the nonlinearities due to wave forces, to the time 
variable constraints, to the relative motion between structure and 
water and between structure and sea-bottom, are taken into ac- 
count. The procedure allows a complete simulation of the behavior 
of the structure with rather sophisticated static and dynamic load 
conditions. Moreover, a statistical evaluation of the short term 
structural response is presented. 


22662 Risk assessment of offshore structures. Schueller, G.I. 
pp 903-908 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

A reliability approach for the selection of design criteria of 
rigid fixed offshore platforms under wave actions is presented. 
Severe storm occurrence probabilities using the uniform Poisson 
process are calculated. The load intensity is described by the dis- 
tribution of wave heights generated by severe storms. The esti- 
mated design life and the reliability required can be used as input 
parameter of the model. 


22663 Tank and wind tunnel tests for a drill-ship with 

control. Wise, D.A.; English, J.W. pp 103-118 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The design of the dynamic positioning system depends on 
the mathematical models that define the ship and its environment. 
A completely theoretical approach to the formulation of these 
equations is not feasible, and they are determined by means of 
tests on scaled down physical models of the ship. Results obtained 
from the tank and wind tunnel tests on models of ‘’Wimpey 
Sealab’’ are described. 


22664 Ship maintenance planning system. Stocking, W.B. pp 
119-126 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Maintenance management as applied to ocean drillships is 
discussed. Certain comparisons between the operation and main- 
tenance requirements of these special-purpose vessels and govern- 
ment operated and maintained vessels are made because it is the 
latter group to which most intensive and comprehensive programs 
have been applied. Such programs are comprehensive in scope and 
are well supported at all levels with management and technical 
personnel, logistics, and industrial and intermediate repair activi- 
ties. An extensive administrative organization designed to utilize 
the commercial repair capabilities country wide, an efficiently ad- 
ministered and staffed training organization, and, finally, a substan- 
tial financial base are integral to these programs. 


22665 Seismic risk analysis for offshore structures. Cornell, 
C.A.; Vanmarcke, E.H. pp 145-151 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Recent work in the area of seismic risk evaluation is 
reviewed with particular reference to longer-period structures such 
as deepwater offshore oil production platforms. The method com- 
bines information about earthquake occurrence in time and space 
(based on both historical and geological data) and attenuation of 
motion intensity, to yield probabilistic statements about the seismic 
threat at a site of a structure. Its output takes the form of a plot of 
mean return period versus either site intensity, or maximum 
ground motion, or response spectrum value. 


22666 Seismic analysis of platform  structure-foundation 
systems. Penzien, J. pp 153-163 of In Proceedings of the seventh 
annual offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Dynamic analysis procedures, both deterministic and 
stochastic, are described for predicting the seismic response of 
platform structure-foundati . Each system is modeled 
mathematically by a combination of linear and nonlinear elements 
representing both the tower structure and the pile foundation. 
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Hydrodynamic drag and inertia forces are included, fluid-tower in- 
teraction is considered and soil-pile-tower interaction is treated 
using the theory of the elastic half-space. Horizontal earthquake 
excitation is prescribed, either at the bottom level of the piles or at 
the free-surface level of the soil. This excitation is considered in 
the form of acceleration time history, response spectra, or as a 
stochastic process. Numerical results of a stochastic analysis are 
presented and interpreted in terms of present design requirements. 


22667 Probabilistic response of offshore platforms to seismic 
excitation. Hasselman, T.K.; Bronowicki, A.; Chrostowski, J. pp 
165-177 of In Proceedings of the seventh annual offshore 
technology conference. Vol. Ill. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Analysis is based upon an interactive soil-structure system 
with base excitation applied at competent rock. Nonlinear soil 
characteristics and distributed soil-pile interaction are linearized 
about operating strain levels. Seismic excitation is defined in terms 
of an energy distribution over frequency and time. Probabilistic 
response is compared with conventional response spectra results. 
Dynamic tuning between a deep water platform and a soft soil may 
result in unusually high response when fundamental soil and struc- 
ture periods coincide. Longer soil periods resulting from stronger 
excitation may attenuate structural response. 


22668 Evaluation of seismicity and earthquake shaking at 
offshore sites. Page, R.A. pp 179-190 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P3. 

In designing a structure to resist earthquakes, the engineer 
relies upon earth scientists to provide information concerning |) 
the probable location and magnitude of future earthquakes, 2) the 
probability of surface faulting, 3) the expected nature of ground 
shaking, 4) the likelihood of ground failure, such as liquefaction 
and sliding, and 5) the probability of a tsunami. Various methods 
and techniques used by the seismologist to evaluate seismicity and 
ground shaking at offshore sites are discussed. The discussion is il- 
lustrated with examples from the continental shelf area in the Gulf 
of Alaska, a region under consideration for petroleum lease sales 
and a region of extreme earthquake hazard. 


22669 Soil response considerations in seismic design of offshore 
platforms. Idriss, I.M.; Dobry, R.; Power, M.S. pp 191-205 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Soil response aspects, related to the seismic design of 

offshore platforms, are summarized and discussed. Among these 
aspects, special attention is given to ground shaking and to soil 
failure potential. Analytical methods that may be used in evaluat- 
ing soil response and in establishing seismic design parameters are 
described. 
22670 Earthquake response spectra for offshore structures. 
Kirkley, O.M.; Murtha, J.P. pp 207-214 of In Proceedings of the 
seventh annual offshore technology conference. Vol. III. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A method for adapting existing earthquake response spec- 
trum techniques to the analysis and design of offshore structures is 
presented. The offshore structure is modeled as a lumped-parame- 
ter system and a nonlinear fluid resistance law is assumed. The 
nonlinear hydrodynamic drag effects are approximated satisfactori- 
ly by a linearizing technique except for the high-frequency portion 
of the response spectrum where a special relation is shown. Rules 
are given for the construction of approximate earthquake response 
spectra using design estimates for the maximum values of ground 
displacement, velocity, and acceleration and certain characteristics 
of the structure. With the procedures set forth in this paper, 
earthquake response spectra that include fluid inertia and drag ef- 
fects can be developed and used for offshore structures, and much 
of the information already available on response spectrum 
techniques for land-based structures can easily be adapted for use 
by designers of ocean structures. Examples are given of the appli- 
cation of the method to offshore structures. 
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22671 Inelastic of fixed offshore platforms for 
earthquake loading. Kallaby, J.; Millman, D.N. pp 215-226 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Fixed offshore structures in seismic areas may be subject to 
intensive ground shaking causing the platform to undergo deforma- 
tions well into the inelastic range. This paper presents a procedure 
that may be used to account for such inelastic behavior using an 
investigation of a major steel platform for illustration. A post buck- 
ling capacity curve for bracing that may undergo column buckling 
is presented based on tests carried out in 1974. 


22672 Slow drift oscillations of moored structures. Rye, H.; 
Rynning, S.; Moshagen, H. pp 299-310 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The slow drift oscillations of a moored, large-volume struc- 
ture are studied in a wave flume. The recordings of the irregular 
wave input and the resulting mooring forces are analyzed by means 
of the spectral technique. The experimental results are compared 
to the existing theory, which is outlined briefly. The results are 
found to be very sensitive to a coefficient (the reflection coeffi- 
cient) which therefore should be determined very carefully. 


22673 Influence of draft on wave steepness effect in the dynam- 
ics of semisubmersibles. Kistler, E.L.; Nash, J.M. pp 311-318 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

An extensive tank test program performed on a model 
representative of a typical modern semisubmersible drilling vessel 
is reported. Specific response values obtained in this study apply 
only to the configuration and mass characteristics of the model 
tested. However, the general conclusion of the study is that wave 
steepness effects can be important, and this finding is of sig- 
nificance for all such configurations to be certified for operation in 
severe seas. Distinct nonlinearities were found at drafts of 70, 60, 
and SO ft. There were test conditions where the heave response 
ratio was substantially linear, but at other conditions the non- 
linearity ranged from moderate to severe. In general, the non- 
linearities were more severe at the shallower draft. 


22674 Probabilistic investigation of foundation design for 
offshore gravity structures. Kraft, L.M. Jr.; Murff, J.D. pp 351-365 
of In Proceedings of the seventh annual offshore technology con- 
ference. Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A method is presented for analyzing the reliability of gravity 
structure foundations in terms of simple loading and resistance 
models. The sources of variability in estimating resistance to loads 
are discussed with particular emphasis placed on the nature of soil 
property variability and uncertainty. These concepts are illustrated 
through an analysis of a typical gravity structure foundation. 


22675 Geotechnical considerations in foundation design of 
offshore gravity structures. Young, A.G.; Kraft, L.M. Jr.; Focht, 
J.A. Jr. pp 367-386 of In Proceedings of the seventh annual 
offshore technology conference. Vol. III. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Interest in offshore gravity structures for production plat- 
forms increased with the successful installation in 1973 of the 
Ekofisk tank and its continued satisfactory performance. A prima- 
ry advantage of gravity structures is the relatively short on-site in- 
stallation time required, which in rough water areas can be an 
economic savings of great incentive. This paper presents the 
geotechnical aspects of design, installation, and performance of 
foundations for offshore gravity structures. A brief historical 
review of the development of the gravity structure concept and a 
discussion of pertinent foundation features of the many offshore 
gravity structures being proposed are included. Techniques cur- 
rently used for evaluating skirt penetrations, foundation stability 
and prediction of vertical, horizontal and rotational foundation 
movements under sustained and periodic loads are discussed and 
critically reviewed. 
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22676 Offshore gravity based oil production platform interac- 
tion with the sea bed. Broughton, P. pp 387-398 of In Proceedings 
of the seventh annual offshore technology conference. Vol. III. 
Dallas; Offshore —— Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The various problems associated with the interaction of a 
massive gravity based oil production platform with the sea bed 
when subjected to environmental forces are described in the 
present paper. The behavior of differing types of cellular raft struc- 
tures resting on the sea bed is illustrated with the aid of numerical 
results using standard finite element procedures. In particular, pre- 
dictions are made for the overall and relative movement of the 
Structure and the sea bed, the stress situation within the various 
soil strata, and also for the stability of the soil strata foundation. 
Wherever possible the results and methods of analysis are com- 
pared with classical solutions. The influence of a variation in the 
relative stiffness between structure and soil is briefly discussed. 
Lastly, the necessary inter-relationship and dependence of 
meaningful experimental cyclic testing of soil elements upon the 
analytical methods described herein is defined in order that more 
meaningful predictions may be made into the loss of strength of 
soil foundations due to cyclic environmental loading. 


22677 Offshore control program for platforms, 
pipeline and production equipment. Lewellen, M.M.; Council, J.M. 
pp 443-502 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Exxon uses a four-part Corrosion Control Program, as an ef- 
fective means of monitoring and controlling corrosion of 89 
offshore platforms, 90 offshore pipelines, and 80 oil and gas wells 
in the Gulf of Mexico. The program consists of: Part I - Internal 
pipeline corrosion control; Part Il - External Underwater platform 
and pipeline corrosion control; Part III - External corrosion control 
of production equipment, piping and platforms above mean Gulf 
level; and Part IV - Subsurface well equipment corrosion control. 
Exxon's experience indicates that a comprehensive Corrosion Con- 
trol Program can minimize corrosion damage to platforms, 
pipelines, and production equipment. Corrosion inspections of 
platforms, pipelines, and equipment provide data for evaluating the 
effectiveness of different mitigation techniques. 


22678 Underwater inspection and of offshore structures. 
Hughes, D.M.; Becksted, J.; Hess, T. pp 453-461 of In Proceedings 
of the seventh annual offshore technology conference. Vol. Ill. 
Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A continual program of platform inspection in the Gulf of 
Mexico has shown that even relatively new structures are being 
subjected to severe damage due to unsuspected corrosion as well 
as other causes. A comprehensive inspection program can discover 
this damage in the early stages and provide a basis for preventive 
maintenance. Underwater repair techniques have been developed 
for correction of both minor and major structural damage. 


22679 Design, construction and operation of the first 2000-ton 
offshore crane ship. Bax, J.D.; de Jong, R.P.; Schoonmade, W. pp 
621-630 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

As the production of the North Sea oil and gas is moving 
out into deeper water and more adverse areas, the structures that 
have to be erected are increasing rapidly in dimensions and 
weights. Consequently the size of the employed floating cranes has 
to go up. The paper describes the typical design of the first 2000- 
ton crane that was built to handle heavy loads in unfavorable 
working conditions without concessions to safety. 


22680 Optimization of gravity structures from a hydrodynamic 
point of view. van Oortmerssen, G.; Boreel, L.J. pp 679-687 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The influence of the geometry of gravity type platforms on 
wave loads is discussed. Results are given of wave load computa- 
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tions for a systematic series of platforms in a water depth of 150m. 
These results apply to regular as well as to irregular waves both for 
survival and operational conditions, and show clearly the possibili- 
ty of geometry optimization with respect to hydrodynamic loads. 


22681 Concrete offshore structures-structural aspects. Gausel, 
E.; Fluge, F. pp 689-694 of In Proceedings of the seventh annual 
offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The utilization of concrete for sea structures is based on 
two-dimensional structural elements (plates and shells) forming 
structures, which are statically indeterminate to a very high degree. 
Correspondingly the structural analysis is complex and tedious, and 
the question has been raised: how reliable are the results of these 
calculations and the design based on tests on minute specimens. 
Only the structure can give the answer. On the large units now 
being built in Norway, steps have been taken to approach this 
problem by direct measurement. A brief analysis is given of the 
measurement results obtained. 


22682 Preliminary study of the structural dynamics of gravity 
platforms. Taylor, R.E. pp 695-706 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

This paper describes an analysis of gravity structures, sub- 
ject to dynamic interaction with the foundation. An approach is 
summarized for analyzing the response to waves of a dynamically 
flexible structure such as a slender tower or towers, attached to a 
relatively rigid base, the whole resting on a deformable seabed. 
Some results are given illustrating the influence of important struc- 
tural parameters and wave characteristics, relevant to platforms for 
the Northern North Sea and other hostile deep water areas. 


Stochastic dynamic response analysis of offshore plat- 
forms, with particular reference to gravity-type platforms. Moan, 
T.; Haver, S.; Vinje, T. pp 707-720 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A computerized method for stochastic dynamic response 
analyses of framed structures with a Cassion-type foundation has 
been developed. The dynamic response is determined by a finite 
element idealization of the structure. A lumped mass formulation 
is used. The effect of the soil is taken into account by a linear 
elastic half-space model, which provides equivalent spring- and 
dash-pot constants. Hysteretic damping in the-soil is also included. 
The hydrodynamic loading (excitation forces), mass, and damping 
on the superstructure is evaluated according to the Morison equa- 
tion. However, the inertia forces are evaluated with due considera- 
tion of diffraction effects (in separate analyses). The hydrodynam- 
ics of the Caisson is based on available experimental results. The 
equations of motion are solved using the normal mode superposi- 
tion approach. The response quantities are then transformed into 
long-term statistics of displacements, forces and moments using 
aappropriate weather data. Numerical results are presented for an 
example platform. A parameter study is carried out to study the ef- 
fect of the shear modulus of the soil on the response. 


22684 Application of concrete drilling and production caissons 
to seismic areas. Gerwick, B.C. Jr.-pp 721-730 of In Proceedings of 
the seventh annual offshore technology conference. Vol. Ill. Dal- 
las; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The effects of strong seismic action on offshore concrete 
platform structures are severe accelerations and displacements, 
tsunamis, acoustic shock waves, and surface waves. The effective 
mass of the structure must include the hydrodynamic added mass. 
Seismic action may cause the soil to liquefy or slump, or may in- 
itiate turbidity flows or mud slides. The horizontal accelerations of 
the structure develop heavy shears and moments. For the tower 
shafts of a typical structure, these are of the same order of mag- 
nitude as those developed by the design storm wave. However, the 
lateral shears and moments at the base of the structure may be two 
to four times those from the storm. The major factors are the size 
of the base and the rigidity of the structure-soil system. Added 
mass and damping coefficients are important factors, but for the 
typical structure, their influence is only moderate. To minimize 
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forces, the structure must be to reduce the mass 
added mass of the base. Controlled decoupling of the structure 
foundation appears to be a safe and practicable concept, 
which the structure can safely survive the maximum 
earthquake. Soil stability under strong seismic action must be as- 
sured, using such means as penetration, drainage, and consolida- 
tion. Relative displacements of conductors and risers must be ac- 
commodated. It is considered feasible and practicable to design 
and construct a concrete offshore platform to safely meet seismic 
criteria, including that from a very large earthquake. 


22685 Automatic power management for a dynamically posi- 
tioned driliship: an system. Swanson, E.W.; Parlas, S. pp 
763-775 of In Proceedings 


technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 ag 1975). 

‘ON F-73505 16—P3. 

The digital control system used for dynamic positioning 
(DP) of a floating drill rig can also be used for management or 
monitoring of the shipboard power-generation system. This is a 
natural extension of the DP digital computer, in that the automati- 
cally controlled propulsion units are the primary users of power 
during drilling operations. In addition to the basic vessel stabiliza- 
tion and positioning control, functional requirements of the in- 
tegrated system include diesel motor/generator skid monitoring, 
skid and propulsion unit automatic sequencing, power use mea- 
surement and prediction, power load stabilization, power overload 
protection, and data display, logging, and recording. The in- 
tegrated system can be designed to provide several optional levels 
of automated control and sequencing of both power-generation 
equipment and vessel propulsion units to suit varying conditions 
and customer requirements. 


22686 Inertially-aided dynamic positioning. Buechler, D.L.; 
Hanna, J.T. pp 777-794 of in Proceedings of the seventh annual 
offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P3. 

Integration of a commercial inertial navigation unit into a 


dynamic positioning control loop for offshore drilling rigs will pro- 
vide improved operation and a self-contained backup in the event 
of signal loss from the primary acoustic or taut wire systems. Tests 
have demonstrated an average position error buildup of less than 
two feet per minute for up to one hour of pure inertial operation. 


22687 Electric cables for offshore facilities. Nelson, R.A.; Daly, 
J.M. pp 847-854 of In Proceedings of the seventh annual offshore 
technology conference. Vol. Ill. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 Aner 1975). 

ONF-750516—P3. 

This paper brings into focus some design and application 
features of insulated cables for offshore production platforms and 
drilling rig electrical systems and how they relate to the new 1975 
National Electrical Code. A discussion is prepared on submarine 
cable design and installation for supplying power to the platform 
from onshore. A resume pertaining to wiring methods and how 
they affect the electrical design engineer is outlined. 


22688 Some aspects of a gravity structure in floating and im- 
mersion stages. In ‘t Veld, J.K.; van Hcummen, T.L. pp 855-862 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The ANDOC gravity structure was designed for installation 
in the UK Dunlin field. The proposed towing route from its con- 
struction site in Rotterdam to its installation site and the stability 
of the installation under towing conditions are discussed. The 
model studies made to determine the static and dynamic stability 
under various towing and weather conditions are described. (JSR) 


22689 F of laying flowlines from drilling vessels. 
Lunde, P.A. pp 863-871 of In Proceedings of the seventh annual 
offshore technology conference. Vol. III. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The objective of this study is to determine if it is feasible to 
install flowlines by pulling reeled pipe from a suitably equipped 
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semi-submersible drilling vessel to a central platform. The purpose 
of this operation would be to install the flowlines simultaneously 
with the drilling of a satellite well so that the satellite well could be 
ready to flow to the central platform immediately upon completion 
of drilling. Specifically, this study assesses the feasibility of laying 
small diameter flowlines by the ‘reel method’’ from Dolphin Inter- 
national’s semi-submersible AKER H-3. Although the AKER H-3 
was considered, the feasibility of this method is applicable to other 
units with appropriate changes in equipment configuration. The 
physical requirements of the pipe laying equipment; the effect of 
the equipment on the vessel; the physical constraints on the laying 
operation; and the operational procedures for charging the reel, 
pulling the pipe and installing the wellhead have been considered 
in determining the feasibility. 


22690 Sedco 445: without anchors in 2,000-ft-plus 
water depth. Skinner, D.J.; Hammett, D.S. pp 9-24 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The successful drilling of exploration wells from a dynami- 
cally stationed drill ship in water depths ranging between 1,000 
and 2,200 feet is described. The operating performance of the sub- 
sea and stationing equipment is reported. Specifically outlined is 
the operational experience gained before drilling a full scale ex- 
ploration well in the record-setting water depth of 2,150 feet 
offshore Gabon during 1974. 


22691 Acoustic re-entry concepts for subsea exploration drilling 
and platforms. Hazelwood, D.T. pp 25-36 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

An acoustic subsea position-locating and measuring system 
is discussed which can be used for determining both vessel position 
and re-entry equipment position with respect to a subsea wellhead. 
Operating in water depths to 20,000 feet, this system provides 
solutions to well-site location requirements as well as providing ac- 
curate position information for re-entering subsea drilling equip- 
ment onto the wellhead (drill string, BOP stack, well completion 
equipment, etc.). In addition, this position measuring system ena- 
bles completed wells to be located and re-entered for periodic 
maintenance throughout the life of the well. This paper covers the 
design concept of and field experience to date with this offshore 
drilling, well completion, and servicing tool. 


22692 Water requirements for enhanced oil recovery. Hocott, 
C.R. (Univ. of Texas, Austin). pp 227-229 of In Water manage- 
ment by the electric power industry. Gloyna, E.F. (ed.). Austin; 
Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The role of water in the recovery process, control of the 
displacement process, secondary waterfloods, and tertiary recovery 
operation are discussed. (LK) 


22693 Mooring system instrumentation for floating drilling and 
offshore construction vessels. Schaner, D.S. pp 37-48 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From a technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

For many years instrumenting the anchor lines, wire rope or 
chain, on drilling vessels and offshore construction vessels was left 
to be done after the basic vessel design work had been completed. 
In almost every instance, construction was under way or even 
completed before consideration was given to monitoring tension in 
the anchor lines. Early attempts at hanging an appendage or modi- 
fying a component actually designed for another function barely 
proved that anchor line tension could be monitored. Only in the 
most recent years has instrumentation been included at the design 
stage. All contracts now include a requirement for tension mea- 
surement with some calling for speed and footage instrumentation 
too. This paper will highlight the history of the mooring system 
relative to monitoring line tension, speed and footage and the 
development of the winch, windlass or fairlead for integrated ten- 
sion, speed and footage sensors. 


22694 Computer controlled system for automated racking of 
pipe on drilling vessels. Ward, D.H.; Thale, J.S.; Tomaskek, J.; 
Howard, J.A.; Sheldon, L.B. pp 49-58 of In Proceedings of the 
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seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 
From ~~ ge technology conference; Houston, Texas, 


‘ON F-7505 16—P1. 

Hydraulically powered pipe-handling systems have allowed 
offshore drilling operations to be conducted with greater speed and 
safety and have permitted tripping pipe under adverse weather 
conditions. Computer control provides an additional advance, 
eliminating the need for a man in the derrick, and putting the 
tracker operation under push button control of the driller. Such a 
system has been developed and is installed on the BJ test derrick 
in Houston. In this system a computer is used to control the opera- 
tion of hydraulically powered racker arms as well as the various 
auxiliary functions involved in vertical pipe-racking operations. 
The equipment functions upon initiation by the driller so that, in 
coming out of the hole, the two racker arms move to the well cen- 
terline, grasp the pipe, carry the stand into the proper rack posi- 
tion, lower it onto the setback and lock it in place. The process is 
reversed for going into the hole. The computer keeps track of all 
pipe lengths in the well; the length of pipe in the hole at any time 
is presented on a cathode ray tube display. In addition, the total 
well depth is given. Other pertinent data related to the drill string 
makeup and the racking operation are presented for the driller’s 
information. The automated system is described including the 
input-output signals, the computer, the racker servo system, and 
the lifting head control. Tests indicate that the computer con- 
trolled racker operation is smooth and accurate and provides 
reduced operating times as compared to manual control. 


22695 Cathodic requirements for drilling rigs in the 
North Sea and similar waters. Mackay, W.B. pp 75-82 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A brief general description is given of the requirements for 
cathodic protection of steel structures in sea water. The main part 
of the paper deals with specific designs of cathodic protection in- 
stallations on drilling rigs at present under construction for use in 

_the North Sea and also for drilling rigs at present in use in the 
North Sea. 


22696 Verification of a man-computer system for offshore plat- 
form upending simulation by scale model testing. Metcalf, M.F.; 
Praught, M.W. pp 159-175 of In Proceedings of the seventh annual 
offshore technology conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A man-computer system for simulating upending motions of 
offshore platforms has been used to study one of the largest tower 
structures designed by the industry to date, and the analytical 
results have been verified by scale model tests. The man-computer 
system combines the man’s insight and experience with a highly in- 
teractive computer’s accuracy and speed, permitting synthetic yet 
adequate understanding of complicated hydrodynamic phenomena. 
Scale model tests have demonstrated that the man-computer ap- 
proach to understanding upending motion is valid, and have sub- 
stantiated the concept that an interactive analytical system based 
on rudimentary physical principles can contribute significantly to 
planning a far-reaching scale model test program. 


22697 Preventing vibration problems caused by reciprocating 

compressor pressure pulsation. Floyd, J.K. pp 177-187 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Pressure pulsation from reciprocating compressors can 
cause excessive piping and structure vibration on offshore plat- 
forms, which may result in shutdowns or piping fatigue failures. 
This paper describes how to avoid such problems through proper 
use of pulsation dampeners, analog computer analyses, piping 
layout, and supports. Field test results on actual installations are 
used to illustrate the effectiveness of these measures. 


22698 Replacement of a major submerged structural brace on 
MGS platform A, Cook Inlet, Alaska. Hull, T.L. pp 189-199 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 
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The replacement of an underwater brace which had been 
torn from MGS Platform A in Cook Inlet, Alaska is described. The 
damage apparently occurred during abnormal winter ice conditions 
and was detected during a subsequent underwater inspection of the 
platform. The replacement operation, consisting of the underwater 
placement and structural attachment of a six-foot diameter, sixty- 
five-foot long brace between the platform legs, was conducted in 
an environment where thirty-foot tides and twelve-fps currents are 
not unusual. A bolted connection, reinforced with grout, was used 
to attach the replacement brace to the structure. The extensive un- 
derwater work included trimming the remaining stubs of the 
original brace to expose the undamaged vertical gusset plates, 
placing the brace and providing a temporary attachment, drilling 
twenty-four 1'/, inch bolt holes in each of the gusset plates, in- 
Stalling the bolts, sealing the gap between the replacement brace 
and the trimmed stubs of the original brace, placing reinforcing 
bars across each joint, and grouting the connections. Most diver 
activities could be conducted from inside the replacement brace, 
independently of the tidal current, by providing access tubes at 
either end of the replacement brace for diver communication with 
the surface. 


22699 Underwater construction work in Forties Field and Ar- 
gyll Field. Williams, M.; Wharton, R.; Horlin, H.; Jegou, A. pp 
201-209 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

During the summer 1974, two major offshore construction 
operations took place in the U. K. sector of the North Sea for 
development of an oilfield. On the Forties Field, the world’s two 
largest offshore steel platforms were installed for B.P. On the Ar- 
gyll Field, a sub-sea production system was set up for Hamilton 
Brothers. Great assistance from divers was required for both pro- 
jects and all underwater tasks were completed successfully with ef- 
nl and efficient preparation and planning between all parties 
involved. 


22700 Construction of artificial islands in the Beaufort Sea. 
Riley, J.G. pp 211-222 of In Proceedings of the seventh annual 
offshore technology conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Recent discoveries of petroleum along the northern coastal 
areas of Alaska and Canada’s Northwest Territories have 
promoted interest in exploration in the shallow waters of the Beau- 
fort Sea. During the period 1972-1975, Imperial Oil Limited has 
constructed six earth fill islands in water depth ranging from five 
to fifteen feet from which exploratory wells have been drilled. 
Island costs have varied from two to eleven million dollars. This 
paper describes the design, planning, the unique construction 
methods employed in building islands which must withstand severe 
summer storms and forces due to moving ice. The technology and 
experience developed in the construction of temporary islands will 
have application in the development of future facilities, and may 
prove of benefit in other areas where ice conditions make conven- 
tional offshore operations unsuitable. 


22701 Inclined pullout forces for embedded plate anchors. 
Colp, J.L.; Herbich, J.B. pp 333-342 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Laboratory model pullout tests were conducted in a "'rod 
analogy’’ soil model, dense dry sand, dense submerged sand, and 
Gulf of Mexico marine sediments at pullout inclination angles from 
90° (vertical) to 45° and at two burial depths. Equations are 
developed from the experimental data that can be used for design 
purposes. 


22702 Cyclic of soil for ocean wave loading problems. 
Lee, K.L.; Focht, J.A. Jr. pp 343-354 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Foundation design for offshore structures on soil requires a 
knowledge of the design storm wave time history and the cor- 
responding strength of the soil subjected to cyclic stresses that 
simulate this design wave loading. Suggestions are given for a use- 
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ful method of expressing the design storm loading, and of interpre- 


ting the strength data from cyclic tests on undisturbed samples of 
soil. 


22703 Computer predictions for axially-loaded piles with non- 
linear supports. Meyer, P.L.; Holmquist, D.V.; Matlock, H. pp 
375-387 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Data from two pile-load tests are compared with the results 
of analyses using the computer program developed for analysis of 
axial stress on the foundations for offshore structures. The com- 
parison was made with respect to a parameter study involving sim- 
ple support curves. The sensitivity of the computer prediction to 
changes in support curves is discussed in relation to the need for 
further development of criteria for axial pile-soil behavior. 
Hysteretic soil response and residual forces in the pile are also 
considered. (JSR) 


22704 Experience in computing wave loads on large bodies. 
Hogben, N.; Standing, R.G. pp 413-431 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Designers of offshore installations for the North Sea and ad- 
jacent waters face a number of exceptional demands specially re- 
garding the extreme and continuing severity of the weather and the 
large water depths. In response to this challenge, there has been 
rapid development of new design concepts and a major trend al- 
ready well established is for the emergence of new types of large 
monolithic structure. These pose many difficult design problems 
and, in particular, are not generally amenable to conventional 
methods for estimating wave loads. For such structures, prediction 
methods based on diffraction theory are needed 


22705 Laboratory experiments on wave and current forces act- 
ing on a fixed platform. Sekita, K. pp 449-459 of In Proceedings of 
the seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Using scale models one-sixtieth of the size of a deep-sea 
platform built off Aga, in the Sea of Japan, a series of laboratory 
tests on wave and current forces acting on a fixed platform was 
conducted. In conducting the experiments, a water-wave tank in 
which the models were subjected to wave periods varying from 0.9 
to 5.0 seconds and wave heights from 5 to 42 cm was used. Both 
vertical and horizontal components of wave forces, taking the ef- 
fect of the buoyancy variations on the vertical components into 
consideration, were measured. As for current forces, their horizon- 
tal components only were measured. Three jacket models and one 
boat landing model were used in the experiments. Results were 
evaluated in terms of wave force coefficients by using the Stokes 
fifth-order approximation wave theory. Current forces were evalu- 
ated in terms of drag coefficients. The model-test results were also 
analyzed in terms of relations between Reynolds number (10° - 
10*), wave steepness (0.003-0.1), and a ratio of the model's width 
to the wave length (0.01 to 0.6). It was concluded that the drag 
and inertia coefficients of the fixed platform can be estimated by 
the Stokes fifth-order wave theory to be approximately 0.6 and 
1.6, respectively. 


22706 Analysis of simulataneous wave force and water particle 
velocity measurements. Kim, Y.Y.; Hibbard, H.C. pp 461-470 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A constant drag coefficient of 0.61 was calculated over a 
Reynolds number range of 2 x 10° to 8 x 105 from simultaneous 
measurements of wave-induced velocities and forces. The average 
inertia coefficient was 1.20. The constant drag coefficient found 
for a Reynolds number as low as 2 x 10° allows a simulation of 
design wave force with a smaller scale space-frame structure. The 
drag (inertia) coefficients were determined from drag (inertially) 
dominant portions of individual wave cycles. The measured wave- 
force power spectrum agrees well with that calculated from mea- 
sured velocities with average drag and inertia coefficients. 
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22707 Wave force predictions from nonlinear random sea 
simulations. Hudspeth, R.T. pp 471-485 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 1975). 

ONF.750516—P1. 

A nonlinear interaction matrix is introduced which may be 
used with a fast Fourier transform algorithm to simulate by digital 
computer nonlinear random seas correct to second order in an 
ocean of finite depth. The second order corrections to the linear 
first order wave spectrum are computed and may be added to the 
linear spectral components in the frequency domain. The time 
sequence of the random nonlinear waves is efficiently obtained by 
an inversion of the fast Fourier transform algorithm from frequen- 
cy to time. This nonlinear random sea time sequence may then be 
filtered by the linear digital filter method modified by a vertical 
coordinate stretching function in order to compute the kinematic 
fields required in the Morison equation to predict horizontal pres- 
sure forces on a vertical piling. Pressure force spectra and normal- 
ized cumulative probability distributions are computed from the 
pressure force realizations which were computed by filtering simu- 
lated nonlinear random sea realizations. The simulated results are 
compared with the measured pressure force spectra and normal- 
ized cumulative probability distributions recorded by Wave Force 
Project Il at the 55.3 ft. dynamometer elevation of an instru- 
mented drilling platform during Hurricane Carla in the Gulf of 
Mexico. 


22708 State-of-the-Art of metal column design. Galambos, T.V. 
pp 571-581 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

An overview is presented of the 1975 State of the Art of 
metal compression member research and design methodology. Il- 
lustrations are given on possible improvements of design practice 
through the transfer of research results to the design specifications 
and through the use of a probability-based load and resistance fac- 
tor design criterion. 


22709 Stress concentration in tubular joints. Kuang, J.G.; Pot- 
vin, A.B.; Leick, R.D. pp 593-612 of In Proceedings of the seventh 
annual offshore technology a Vol. I. Dallas; Offshore 
Conference (1975 

Offshore conference; Houston, Texas, 
USA (5 5 May 1975) 

ONF.750516—P1. 

Fatigue cracking caused by stress concentrations in tubular 
joints has been observed in some fixed platforms installed in 
hostile environments such as the North Sea. Consequently, the 
ability to assess the magnitude of the stress concentration is a 
prerequisite to dealing with the fatigue problem of tubular joints. 
This paper deals with the problem of computing the stress concen- 
tration in three types of simple, non-reinforced joints: T-Joints, K- 
Joints, and TK-Joints. Semi-empirical equations are presented for 
estimating the stress concentration due to axial loads and bending 
moments. 


22710 Recent developments in side scan sonar and applications 
in the offshore oil field. Henderson, R.F. pp 733-742 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The side scan is used for site surveys, inspection of 
pipelines, antiquities surveys, and wellhead relocation. To improve 
its usefulness, the following have been developed recently: (1) new 
amplifier circuit to improve data presentation and reduce need for 
operator adjustment of controls, (2) new tow fish design to im- 
prove recovery possibility when it snags the bottom or a sub- 
merged object, and (3) combination of low cost fairing and 
lightweight efficient depressor to significantly improve tow depth 
for a given length of cable. 


22711 Electrical logging systems and results of unconsolidated 
marine sediments. Bouma, A.H.; Ferebee, T.W. Jr.; Chmelik, F.B.; 
Huebner, G.H. Jr. pp 753-759 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. I. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 
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Brief reviews are given of the operation and data obtainable 
from the core scanner and the in-situ electrical logs. The results 
obtained from a bottom towed electrical logging array in the study 
of unconsolidated marine sediments in the Heald Bank off the 
coast of Texas are summarized. All three logging systems measure 
the electrical resistance and the spontaneous potentials. (JSR) 


22712 Fluid flow control in waterflood. Bouck, L.S. (to Cities 
Service Co.). US Patent 3,957,116. 19 May 1975. vp. 

A process is claimed for recovery of liquid hydrocarbons 
from a hydrocarbon-bearing formation having a first zone of higher 
permeability than a second zone of lower permeability comprising: 
(a) injecting a drive fluid through an injection well vertically 
traversing the formation, and (b) recovering liquid hydrocarbons 
which are displaced by the drive fluid from a production well verti- 
cally traversing the formation; the improvement comprising: (c) in- 
jecting a water insoluble liquid into the first zone of higher 
permeability wherein: (d) the first zone of higher permeability is 
an upper zone overlying the second zone of lower permeability, 
(e) the drive fluid is an aqueous drive fluid, (f) the water insoluble 
liquid of (c) is petroleum or a petroleum-derived hydrocarbon, and 
(g) the insoluble liquid of (c) is injected into the upper permeable 
zone from the production well. 


22713 Method for altering the permeability of a subterranean 
formation. Johnston, C.C. (to Phillips Petroleum Co.). US Patent 
3,958,638. 16 Jun 1975. vp. 

A method is claimed for altering the permeability of a sub- 
terranean hydrocarbon-containing formation penetrated by at least 
one wellbore, comprising: (1) passing aqueous polymer solution 
into the formation, said polymer capable of reaction to increase 
the viscosity of the aqueous polymer solution; (2) passing into the 
formation a gelation agent which is in an encapsulating material 
and which is capable of reaction with said polymer to increase the 
viscosity thereof, said encapsulating material capable of releasing 
the gelation agent in situ in response to the temperature of the 
subterranean formation; and (3) subjecting said encapsulating 
material to a temperature sufficient to release said gelation agent 
whereby contact between the gelation agent and aqueous polymer 
solution increases the viscosity of the aqueous polymer solution. 


22714 Method and com for acidizing and fractu 


ring 
wells. Dill, W.R. (to Halliburton Co.). US Patent 3,923,666. 2 Dec 


1975. Filed date 26 Feb 1973. 16p. 

A method is claimed of acidizing or fracturing subterranean 
formations comprising injecting into the formation, a composition 
consisting essentially of a stable acidic gel made by the process of 
adding from about 25 to about 150 pounds of a linear polyacryla- 
mide having a molecular weight of from about | to about 50 mil- 
lion to each 1000 gallons of an aqueous hydrochloric acid solution 
containing from about 25 to about 35 weight percent of 
hydrochloric acid. In another method of practicing the invention, 
the viscosity of the gelled acid is increased prior to injection into 
the formation by adding to the gel, an aldehyde compound soluble 
in aqueous solutions. An amount of the aldehyde equivalent to 
from about 0.01 to about 1.5 weight percent of aldehyde (based 
on the weight of hydrochloric acid used) is employed. Where this 
method of practicing the invention is used, the starting acid solu- 
tion may have a concentration as low as | weight percent. 


22715 Methods of well completion or workover of fluid con- 
subsurface formations. Brandon, C.W. US _ Patent 
3,923,099. 2 Dec 1975. Filed date 27 Mar 1975. 34p. 

The invention relates to well completion or workover of 
fluid containing subsurface formations by packing off that portion 
of the well bore adjacent the fluid containing formation from the 
well bore above this formation and thereafter creating a low pres- 
sure void in the packed off portion so as to cause a surge of fluid 
from the formation into the created low pressure void. This low 
pressure void impressed upon the fluid containing subsurface for- 
mation may be utilized as a source of seismic energy for delineat- 
ing the type of fluid or formation existing in the subsurface forma- 
tions adjacent to or surrounding the well bore. 


22716 Method of using overbased crude oil as waterflood addi- 
tive. Clark, C.R.; Gregory, M.D.; Casad, B.M.; Krehbiel, D.D.; 
Kennedy, C.D. (to Continental Oil Co.). US Patent 3,924,681. 9 
Dec 1975. Filed date 30 Apr 1973. 6p. 

An improved anionic waterflood additive is prepared by sul- 
fonating a crude oil having an API gravity of at least 25 and an 
aromatic hydrocarbon content of at least 15 percent by weight; 
neutralizing the sulfonated crude oil with a base component such 
as an alkali metal hydroxide, ammonium hydroxide, or an alkali 
metal carbonate; and overbasing the sulfonate by admixing with an 
excess of base component such that the ratio: ‘weight of excess 
base component/weight of sulfonate’’ is about 0.03 to about 3.0. 
The anionic waterflooded additive is injected into a petroliferous 


formation, the formation is waterflooded and oil is recovered. 8 
claims, no drawings. 


22717 Method for stimulating well production. Tate, J.F. (to 
bo a a ). US Patent 3,924,684. 9 Dec 1975. Filed date 20 Dec 
Pp 

The production of hydrocarbons from a subterranean 
hydrocarbon-bearing formation containing acid-soluble com- 
ponents, such as one containing clays or siliceous minerals as ex- 
emplified by sandstone, shale, etc. is stimulated by injecting into 
the formation a composition comprising an aqueous solution of a 
mineral acid and a fluorine-containing acid or salt and having dis- 
solved therein a vinylpyrrolidone polymer. The in-depth increase in 
the permeability and porosity of the formation achieved utilizing 
the method of invention results in a substantial improvement in 
hydrocarbon recovery. 12 claims, 2 drawing figures. 


22718 Method for oil recovery. Tate, J.F. (to Texaco Inc.). US 
Patent 3,924,685. 9 Dec 1975. Filed date 20 Dec 1974. 6p. 

The production of hydrocarbons from a_ subterranean 
hydrocarbon-bearing formation is stimulated by injecting into the 
formation an aqueous solution of a water-soluble substituted tau- 
rine. The elimination of plugging of capillary openings within the 
formation and mineral scale deposition on production equipment 
due to post-precipitation of dissolved salts subsequent to treatment 
by means of said compound results in a substantial improvement in 
hydrocarbon recovery. 13 claims, no drawings. 


22719 Hydrocarbon conversion with catalyst of SBF, on silica. 
Rodewald, P.G.; Whitehurst, D.D. (to Mobil Oil Corp.). US Patent 
3,925,194. 9 Dec 1975. Filed date 25 Sep 1974. 6p. 

This invention relates to a solid heterogeneous catalyst 
resulting from deposition of antimony pentafluoride vapor on silica 
prepared by pyrolysis of methylated silica and hydrocarbon con- 
version in the presence of such catalyst. 


22720 Method of treating a high temperature formation to per- 
mit the use therein of temperature sensitive surfactants. Wu, C.H.; 
Brown, A.; Huang, W.S.; Shum, Y.M. (to Texaco Inc.). US Patent 
3,924,682. 9 Dec 1975. Filed date 16 Oct 1974. 10p. 

Surfactant flooding is an effective means of increasing the 
total recovery from a subterranean petroleum-containing forma- 
tion, however, most surfactants suitable for use in surfactant flood- 
ing operations hydrolyze or otherwise decompose at temperatures 
above about 120°F, and the temperature of most subterranean 
petroleum-containing formations is in excess of 120°F. Surfactants 
may be employed in tertiary recovery in formations whose tem- 
peratures are greater than the temperature stability limit of the 
surfactants if the formation temperature is first reduced by in- 
troducing an aqueous fluid such as water at a temperature substan- 
tially below the temperature limit of the surfactant into the forma- 
tion for a period of time sufficient to reduce the formation tem- 
perature to a value at or below the temperature tolerance level of 
the surfactant. 


22721 Method for enhancing the recovery of oil using steam 
stimulation process. George, W.D.; Shen, C.W. (to Getty Oil Co.). 
US Patent 3,924,683. 9 ~ 1975. Filed date 15 Oct 1974. 10p. 

In a “huff and puff’’ type steam stimulation process for 
enhancing the recovery of oil from an underground formation, 
amounts of caustic material such as sodium hydroxide are added to 
the steam in concentrations greater than 500 parts per million, 
resulting in further enhancement of recovery. 


22722 Improved oil recovery. Symposium held at Tulsa, 
Oklahoma, March 22—24, 1976. Dallas; Society of Petroleum En- 
— (1976). 612p. (CONF- 760333—). 
From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 
The 41 papers presented are compiled. Individual abstracts 
were prepared for each. (JSR) 


22723 Enhanced crude oil recovery potential: an estimate. 
Docher, T.M. (Shell Oil Co., New York); Wise, F.A. pp 7-26 of In 
Improved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Because of the large discrepancies between the low 
discovery rate of new reserves and the present d tic d d 
for crude oil, three conclusions are made. First, large new 
domestic sources of crude oil need to be discovered and developed 
soon. Secondly, the cumulative oil reservoir recovery efficiency in 
the USA is decreasing and has been decreasing for a number of 
years. A third conclusion is that there is a potential for a sizable 
addition to domestic reserves if recovery efficiency can be in- 
creased. Past and current estimates of waterflooding efficiency are 
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. Some promising tertiary processes are examined. It is 
extimated that if these processes can be developed to maximum ef- 
ncy tertiary oil recovery might reach one million barrels a day 

1990. (JSR) 


22724 Determination of oil saturation after waterflooding in an 
oil-wet reservoir. The North Burbank Unit Tract 97 project. 
Trantham, J.C.; Clampitt, R.L. pp 43-62 of In Improved oil 
recovery. Dallas; Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 1976). 

See CONF-760333—. 

As operator of the North Burbank Unit, Osage County, 
Oklahoma, and as Contractor in a demonstration project with the 
United States Energy Research and Development Administration, 
Phillips Petroleum Company is conducting a 90-acre tertiary 
recovery pilot project to determine the prospects for commercial 
oil production through recovery of oil left after waterflooding. The 
project, which was begun in the fall of 1975, uses a surfac- 
tant/polymer technique developed by Phillips’ R and D. A critical 
factor in the success of the project is the oil left in place by previ- 
ous recovery processes. The determination of the oil saturation in 
a waterflooded reservoir is especially difficult when the sand is 
strongly oil-wet. Five wells in the 90-acre pilot pattern were cored 
and logged and, additionally, 16 wells were logged. Laboratory 
measurements of the cementation and saturation exponents were 
made and these were supplemented with determinations of oil 
saturations by the log-inject-log technique. Microlaterologs run at 
the same time permitted the determination of saturation exponents 
from the logs and these were used to correct the oil saturations 
determined by the other logs. The results showed that ultimate 
residual oil saturations determined by log-inject-log, core analysis, 
and microlaterolog using laboratory-determined cementation and 
saturation exponents were in very good agreement, establishing a 
value of 3.1 for the saturation exponent in this oil-wet reservoir. 
Current oil saturations ranging from 26 to 38 percent, averaging 
35 percent, were estimated by application of this value to the 
previously logged wells. 


22725 Determination of swept-zone residual oil saturation in a 

consolidated sandstone reservoir of the Gulf Coast. Thomas, 
E.C.; Ausburn, B.E. (Shell Oil Co., New York). pp 63-86 of In Im- 
proved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 1976). 

See CONF-760333—. 

A major effort by Shell Oil Company to determine quantita- 
tively swept-zone residual oil saturation (S/sub or/) in the slightly 
consolidated sandstones of the tertiary system of the Gulf Coast 
area is reviewed. This test provided the opportunity to evaluate 
different S/sub or/ measuring techniques and thus provides a 
benchmark for similar future determinations. Results obtained 
from all techniques used are presented and good agreement of 
S/sub or/ values was generally found among these different 
techniques. The main recommendation for future determinations is 
to rely on a multiplicity of methods (1) as a check on absolute ac- 
curacy and (2) to insure at least one valid determination in the 
zone of interest. 


22726 Evaluation of waterflood residual oil saturation using 
log-inject-log procedures. Murphy, R.P.; Foster, G.T.; Owens, 
W.W. pp 87-102 of In Improved oil recovery. Dallas; Society of 
Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Many waterflooded reservoirs are subsequently evaluated 
for potential tertiary oil recovery. The cornerstone of this evalua- 
tion is a knowledge of the magnitude and distribution of the oil 
saturation remaining in the reservoir. A log-inject-log procedure 
was used in 12 wells in 10 different reservoirs, 6 sandstone and 4 
carbonate, to determine the waterflood residual oil saturation and 
its vertical distribution at the location of the test wells. Pressure 
core analyses in 2 wells and the results of a single well tracer test 
in another well were available for comparison. Also available were 
the results of laboratory flow tests on ‘'native state’’ or '’fresh’’ 
cores from 8 of the reservoirs. In general, good agreement was ob- 
tained in the average residual oil saturations determined by the dif- 
ferent methods. The averages obtained with the log-inject-log 
procedure ranged from 25 to 36 percent pore space. (auth) 


22727 Recent applications of the single well tracer method for 
measuring residual oil saturation. Bragg, J.R.; Carlson, L.O., Atter- 
bury, J.H. (Exxon Production Research Co., Linden, NJ). pp 103- 
114 of In Improved oil recovery. Dallas; Society of Petrol En- 
gineers (1976). 
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roved oil recovery; Tulsa, 


From SPE symposium on im 
SA® (22 Mar 1976). 


Oklahoma, United States of America 

See CONF-760333—. 

Eleven successful single-well tracer tests have been con- 
ducted by Exxon in nine reservoirs to measure residual oil satura- 
tions. These tests were run to evaluate tertiary recovery potential 
and to aid in determining waterflood conformance. This paper 
presents field data and interpreted results for several of the more 
recent tests, including the test sensitivity to the measured residual 
oil saturation. Also, two examples are given to illustrate how the 
residual oil saturations measured in these tests have been com- 
= with other reservoir data to better evaluate waterflood con- 
lormance. 


22728 Core for the El Dorado Micella-Polymer 
project. Pusch, W.H. (Cities Service Oil Co., New York). pp 115- 
128 of In Improved oil recovery. Dallas; Society of Petroleum En- 
gineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

The marginal economics controlling improved recovery 
processes in watered out reservoirs has placed increased emphasis 
on reservoir engineering and cost optimization. A_ detailed 
knowledge of reservoir properties has become essential. For the El 
Dorado Micellar-Polymer project a total of 31 wells were cored 
within a 52-acre area. Even with the data generated from such a 
high well density, it has been difficult to predict reservoir proper- 
ties and formulate a satisfactory field wide model. Information ob- 
tained from routine core analysis proved invaluable in the process 
design phases and should be helpful in explaining project per- 
formance. The two primary objectives of the El Dorado Micellar- 
Polymer project coring program were to acquire a detailed 
description of the reservoir and to obtain formation samples for 
laboratory testing. Reservoir parameters sought were porosity, oil 
saturation, permeability, and their distribution over the project 
area. Knowledge of localized anomalies would be useful in explain- 
ing erratic well behavior possibly affecting overall project per- 
formance. Formation samples are necessary to determine the 
mineralogical and strength characteristics of the reservoir rock. 
Laboratory flow tests using El Dorado cores are needed to study 
adsorption, fluid mobilities and oil recovery for design of the 
micellar-polymer process. In addition, preserved samples of the 
reservoir as it exists prior to the chemical flood might prove useful 
at a later date as the state of the art improves. 


22729 Reservoir simulation for the El Dorado Micellar-Polymer 
project. Zetik, D.F. (Cities Service Oil Co., New York). pp 129- 
144 of In Improved oil recovery. Dallas; Society of Petroleum En- 
gineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Cities Service Oil Company, in cooperation with the Energy 
Research and Development Administration, is conducting a field 
demonstration test of micellar-polymer flooding in the El Dorado 
Field of Butler County, Kansas. A series of simple numerical reser- 
voir models was developed to help engineer this test. The 
techniques employed to design a field test of micellar-polymer 
recovery process are presented. The tools developed for this design 
allow one to incorporate pertinent data as they become available. 
Initial scarcity of data is likely to be common in feasibility studies 
and pilot test planning for micellar-polymer flooding. Initial pattern 
selection work assumed a uniform thickness, homogeneous, 
isotropic reservoir and constant-rate wells. A superposition of line- 
source-solutions model was employed to calculate the relation 
between well rates and well pressures for a number of well pat- 
terns. Areal sweep efficiencies for these patterns were evaluated 
using the streamlines and flood fronts calculated by a point- 
tracking model. The streamlines were used to divide flow into 
streamtubes so that a one-dimensional mode! of the recovery 
process could be used to predict the performance of the test pat- 
tern. The initial work indicated low production rates which 
possibly could be overcome by raising reservoir pressures. Time- 
varying well rates were incorporated into the models in order to 
simulate operation with constant well pressures. Simulation with 
these models showed that reservoir pressure and productivity could 
be substantially increased with only a moderate amount of chemi- 
cal loss due to migration outside the pattern. 


22730 Sensitivity of micellar to reservoir heterogenei- 
ties. Kossack, C.A.; Bilhartz, H.L. Jr. (Atlantic Richfield Co., New 
York). pp 145-164 of In Improved oil recovery. Dallas; Society of 
Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 
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A comparative evaluation is made of the effect of reservoir 
heterogeneity on a miscible-tertiary micellar flood. The sensitivity 
of slug size, preflush volume, surfactant loss, and miscibility satura- 
tion of this complex displacement process was evaluated for a 
homogeneous, randomly heterogeneous, non-communicating 
layered, and partially communicating layered model reservoir. The 
five-component, finite-difference reservoir simulator used for this 
study is described in detail. The results show that reservoir 
heterogeneity is a dominant factor, adversely affecting the per- 
formance of micellar flooding to such an extent that the process 
may not be feasible in many non-homogeneous reservoirs. In the 
partially communicating layered model reservoir, large volumes of 
preflush were required; and even after adequate preflushing, 50 to 
70 percent of the post waterflood oil in place was unrecoverable. 
The results indicate that for a heterogeneous reservoir the most 
economical slug size may be a very small surfactant slug that dis- 
places only the easily mobilized oil. This work also shows that a 
reduction in the surfactant’s adsorption properties and a micellar 
fluid that mobilizes oil at low surfactant concentrations will, for a 
micellar flood with a given slug size, both substantially improve 
recovery. 


22731 Interference testing for reservoir definition: the state of 
the art. Swift, S.C.; Brown, L.P. (Cities Service Oil Co., New 
York). pp 165-176 of In Improved oil recovery. Dallas; Society of 
Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA* (22 Mar 1976). 

See CONF-760333—. 

Extensive interference tests were conducted on Cities Ser- 
vice’s El Dorado Micellar-Polymer demonstration project in Butler 
County, Kansas. The intent of these tests was simply to define 
directional flow tendencies of the reservoir and to design the pro- 
ject so as to minimize the detrimental effects of any such trends 
which were detected. Interference data was collected on 64 well 
pairs located on approximately 50 acres. It was discovered that the 
value of permeability calculated by all conventional pressure 
transient techniques (Horner method, pulse testing, interference 
testing, etc.) has a meaning quite different than commonly be- 
lieved. This value is a geometric mean permeability which yields 
little or no useful data on the directional properties of a reservoir. 
In fact, in at least some cases, it is inversely related to channeling 
tendencies, and thus, very misleading if not properly interpreted. 
From an understanding of flow in a nonhomogeneous reservoir, a 
new parameter, the directional permeability, is defined. This 
parameter, while strictly correct only for ideally anisotropic reser- 
voirs, can be used to better predict channeling tendencies in a 
generally heterogeneous reservoir. By calculating the directional 
permeabilities for the well pairs tested in the El Dorado project, a 
sound basis for selecting between various pattern options was ob- 
tained. Thus it was ultimately possible to attain the desired objec- 
tive—to select a pattern which minimizes the detrimental effects of 
permeability variations. 


22732 Experimental and calculated relative permeability data 
for systems containing tension additives. Talash, A.W. (Mobil 
Research and Development Co., Princeton, NJ). pp 177-188 of In 
Improved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

In order to predict recoveries for low tension waterfloods, 
one must have information on the relative permeabilities of oil and 
water under conditions approaching miscibility. In this study rela- 
tive permeability data were obtained by two conventional methods, 
the displacement method and the steady-state method, in fired 
Berea cores for a crude oil-water system containing tension reduc- 
ing additives (surfactants). Four surfactants were utilized, two 
being preferentially water-soluble and the other two being 
preferentially oil-soluble but not to the same degree. From the 
measured data, equations were developed for calculating relative 
permeability data for the systems examined. As a test, the equa- 
tions developed were utilized in a one-dimensional reservoir simu- 
lator program for computing laboratory waterflood performance. 
The comparison given in the paper shows that the calculated 
values were in good agreement with the measured results. 


22733 Interfacial tension and phase behavior in surfactant- 
brine-oil systems. Anderson, D.R.; Bidner, M.S.; Davis, H.T.; 
Manning, C.D.; Scriven, L.E. (Univ. of Minnesota, Minneapolis). 
pp 189-200 of In Improved oil recovery. Dallas; Society of Petrole- 
um Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 1976). 

See CONF-760333—. 


In surfactant and micellar flooding processes the surface-ac- 
tive agents are injected in a slug at concentrations generally in ex- 
cess of two weight percent. At front and rear of the slug, dilution 
lowers the average concentration continuously to zero. At various 
compositions within this range, systems of surfactants, brine, and 
oil exist as one, two, or sometimes three or more phases at 
equilibrium. Low interfacial tensions are observed in two distinct 
regimes: (1) in the brine-oil interface at low surfactant concentra- 
tions; and (2) in the brine-microemulsion and microemulsion-oil 
interfaces over ranges of higher concentrations. The relationship of 
two phases at low concentrations to three phases at higher concen- 
trations is demonstrated by finding the ‘bottom’’ tie line of the 
three-phase region in sample systems. These contain either the 
nonionic, dodecyl phenoxy polyethylenoxy (6) ethanol, or one of 
the anionics, mon« hanolamine salt of dodecyl orthoxylene sul- 
fonate and sodium salt of a sulfonated petroleum fraction. With 
the nonionic surfactant it is demonstrated that both regimes of low 
tension can occur in the same system at different surfactant con- 
centrations. This raises questions about interpretation of results of 
recovery processes designed to operate on low tension in one 
regime or the other. The situation is summarized with ternary dia- 
grams, within which a few features constitute indices to phase 
behavior and interfacial tension. Possibilities for simulating these 
diagrams are discussed. 


22734 Effects of sulfonate molecular weight and salt concentra- 
tion on the interfacial tension of oil-brine-surfactant systems. Wil- 
son, P.M.; Murphy, C.L.; Foster, W.R. (Mobil Research and 
Development, Princeton, NJ). pp 201-216 of In Improved oil 
recovery. Dallas; Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

In support of a program in low tension waterflooding, the 
interfacial activities of a large number of experimental and com- 
mercial petroleum sulfonates and synthetic alkylaryl sulfonates 
were studied. Interfacial tensions against crude oils of the order of 
10-* dyne per centimeter can be obtained with aqueous solutions 
of these compounds. Interfacial tensions are found to be a function 
of the average molecular weight and concentration of the sul- 
fonate, the nature and concentration of the electrolyte, and the 
crude oil. Against Loma Novia crude oil, lowest tensions are 
produced when the average molecular weight of the gas oil aro- 
matic fraction, prior to sulfonation, is about 305. This is also the 
optimum weight of sulfonates that produce lowest tensions at 
lowest sulfonate concentration levels. Within the range studied, 
variations in the structure of the alkyl side chains and the aromatic 
rings of synthetic alkylaryl sulfonates do not grossly affect interfa- 
cial activity. The optimum salinity declines as sulfonate molecular 
weight increases. Molecular compositions were examined for 
several sulfonates. Molecular weight distribution data are shown 
for sulfonate compositions that produce low tensions and for one 
that does not. Also, chromatographic transport through a column 
packed with Sephadex LH-20 results in separation of a petroleum 
sulfonate into interfacially active and inactive components. 
Original behavior is restored by recombination of components. 


22735 Estimation of optimal salinity and solubilization parame- 
ters for alkyl ortho-xylene sulfonate mixtures. Puerto, M.C.; Gale, 
W.W. (Exxon Production Research Co., Linden, NJ). pp 227-242 
of In Improved oil recovery. Dallas; Society of Petroleum En- 
gineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

It is demonstrated that optimal salinity and solubilization 
parameters for any mixture of orthoxylene sulfonates can be calcu- 
lated using measurements of these properties on sulfonates having 
narrow alkyl side chain distributions, using least squares regression, 
and a model that is linear in mole fractions of components and 

arithmic in alkyl carbon number. Optimal salinity and as- 
sociated solubilization parameters were measured using constant 
weight fractions of alcohol cosolvents and mixtures of seven, nar- 
row molecular weight distribution products. Average alkyl carbon 
number of these products varied from approximately eight to 
nineteen. Alkyl chain lengths of individual surfactant chemical spe- 
cies ranged from six to twenty-four carbon atoms. Three models 
were chosen to define the functional form of the dependence of 
each property on carbon number. The best of the models pre- 
dicted optimal salinity to within +-0.3 percent NaCl and solubiliza- 
tion parameters within +-3. (auth) 


22736 Some structural of microemulsions and co-solu- 
bilized systems. Shah, D.O. (Univ. of Florida, Gainesville); Walker, 
R.D.; Hsieh, W.C.; Shah, N.J.; Dwivedi, S.; Nelander, J.; Pepinsky, 
R.; Deamer, D.W. pp 243-254 of In Improved oil recovery. Dallas; 
Society of Petroleum Engineers (1976). 
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From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 
See CONF-760333—. 


Microemulsions are optically clear, transparent, and stable 
dispersions of oil, water, surfactant and cosurfactant mixed in 
specific proportions. Stability and transparency have been used as 
sufficient criteria for defining microemulsions by several investiga- 
tors. Using a combination of physical techniques such as electrical 
resistance, high resolution NMR (220 Mc), spin-lattice relaxation 
time, and viscosity measurements it is shown that two isotropic 
clear systems with identical compositions, except one contains n- 
pentanol and the other n-hexanol, are structurally quite dissimilar 
systems. The isotropic clear system containing pentanol was 

to be a cosolubilized system (i.e. similar to molecular 
solution) wh the hexanol taining system to be a 
microemulsion. The results suggested that a difference of one car- 
bon atom in the cosurfactant molecule can significantly influence 
the microstructure as well as the macroscopic properties (e.g. 
viscosity) of such systems. Upon increasing the water to oil ratio, 
these systems undergo a phase transition, namely from an isotropic 
to a birefringent state. The birefringent liquid crystalline region ex- 
hibited unusual rheological properties. Using x-ray scattering and 
freeze-etching electron microscopy, it was shown that these 
systems consisted of the lamellar structure and that upon shearing 
the parallel orientation of the lamellae was transformed into a dis- 
ordered state. This disordering of the lamellae presumably in- 
creases the viscosity of the system. (auth) 


22737 Development and selection of chemical systems for misci- 
ble waterflooding. Froning, H.R.; Treiber, L.E. pp 255-264 of In 
Improved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 
From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

A series of tests of progressively increasing complexity is 
used for evaluation of surfactants for oil recovery by miscible 
waterflooding (micellar flooding). Comparisons are made between 
new gas-oil and polybutene sulfonates and a reference mahogany 
sulfonate in 90-95 percent water formulations. Formulations of the 
new sulfonates exhibit higher tolerances to salinity and divalent 
ions than the mahogany. The steps in selection of flooding fluids 
for a specific reservoir parallel the laboratory tests for surfactant 
evaluation. In addition, special adjustments are made based on the 
reservoir lithology. Major factors considered are fluid interactions 
associated with the presence of anhydrite, clays, sandstone vs. 
limestone rock and in-place waters. (auth) 


22738 Immiscible microemulsion flooding. Healy, R.N.; Reed, 
R.L. (Exxon Production Research Co., Linden, NJ). pp 265-280 of 
In Improved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 
From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Economical microemulsion flooding inevitably involves 
microemulsion phases immiscible with water, oil or both; and oil 
recovery is largely affected by displacement efficiency in the im- 
miscible regime. It is therefore pertinent to study this immiscible 
aspect in relation to variables that affect phase behavior and inter- 
facial tension between phases. This is accomplished through core 
flooding experiments wherein microemulsions immiscible with oil, 
water or both are injected to achieve enhanced oil recovery. One 
advantage of such an immiscible microemulsion flood is that sur- 
factant concentration can be small and slug size large, thereby 
reducing deleterious effects of reservoir heterogeneity; a disad- 
vantage is that the temporary high oil recovery attendant locally 
miscible displacement before slug breakdown is reduced. Final oil 
saturation remaining after lower-, middle-, and upper-phase 
microemulsion floods is studied as a function of salinity, cosolvent, 
temperature, and surfactant structure, and results are related to in- 
terfacial tension, phase behavior, and solubilization parameters. A 
conclusion is that immiscible microemulsion flooding is an attrac- 
tive alternative to conventional microemulsion processes. Oil 
recovery obtained from microemulsion slugs is correlated with 
capillary number based on what is called the controlling interfacial 
tension. Physically, this means the least effective of the displace- 
ment processes at slug front or rear determines the flood outcome. 
Finally, a screening procedure is developed, useful for either im- 
miscible or conventional microemulsion floods, that can reduce the 
number of core floods required to estimate oil recovery potential 
for a candidate microemulsion system. 


22739 Adsorption and transport of chemical species in labora- 


tory surfactant waterflooding experiments. Hurd, B.G. (Mobil 

Research and Development Corp., Princeton, NJ). pp 281-302 of 

—_ oi] recovery. Dallas; Society of Petroleum Engineers 
). 
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From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

The results of some equilibrium adsorption measurements 
for some commercial petroleum sulfonates, sodium carbonate, and 
sodium tripolyphosphate from field brines on sandstone reservoir 
solids from the Loma Novia field, Duval County, Texas, are 
presented. The data illustrate factors which influence adsorption of 
petroleum sulfonate surfactants from aqueous electrolyte solutions 
and thereby affect their transport through porous sandstone media 
by brine or fresh water carriers. Also described are some single 
phase surfactant transport studies and some oil displacement ex- 
periments in which transport of several important chemical spe- 
cies, including different commercial petroleum sulfonates, sacrifi- 
cial inorganic chemicals, and a commercial biopolymer, was moni- 
tored. While the experimental data were of principal value in 
designing a field pilot test of the low tension waterflood process in 
the Loma Novia field, they point up general principles which 
should be considered in the design of most surfactant waterflood 
projects. 


22740 Adsorption of petroleum sulfonates in Berea cores. Bae, 
J.H.; Petrick, C.B. (Gulf Research and Development Co., Pitt- 
sburgh). pp 303-312 of In Improved oil recovery. Dallas; Society 
of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

A series of petroleum sulfonate adsorption experiments 
were conducted in 2’’ diameter x 2’ long Berea cores initially satu- 
rated with 1 percent NaCl brine. The sulfonates used had an 
average equivalent weight of 430 with a broad equivalent weight 
distribution. The concentration ranged from 0.01 to 8 percent. The 
flow rates investigated ranged from 2 to 36 ft/day. Adsorption was 
determined either from analysis of the effluent concentrations or 
by extraction of sulfonates from the core. The physical properties 
of the solutions were also measured. In several tests. NagCO; was 
used as a sacrificial chemical, either in a preflood or added to the 
sulfonate solution. It was found that at certain concentrations, ad- 
sorption is dependent on the flow rate. The sulfonate adsorption 
isotherm was found to pass through a maximum. The value of the 
adsorption maximum and the concentration at which it occurs are 
also dependent on the flow rate. The time required for adsorption 
equilibrium was found to increase with increasing sulfonate con- 
centration. A sacrificial chemical reduced the sulfonate adsorption. 
However, sulfonate adsorption increased gradually with time. Ad- 
sorption tests should be conducted at realistic flow rates. 


22741 Surfactant system for the oil-wet sandstone of the North 
Burbank Unit. Boneau, D.F.; Clampitt, R.L. pp 313-320 of In Im- 
proved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

A limited slug of 10 PV percent of an aqueous surfactant 
system that displaced 90 to 95 percent of the residual oil from 
water-wet rock displaced 55 to 65 percent of the residual oil from 
oil-wet sandstone mainly because adsorption of the petroleum sul- 
fonate in oil-wet rock was 1,500 to 2,500 Ib/acre-ft, 3 to 5 times as 
great. Even so, the surfactant system will recover about 600,000 
bbl of tertiary oil from the oil-wet Burbank reservoir in a 90-acre 
pilot test. 


22742 Study on fireflood field projects. Chu, C. pp 321-338 of 
aaa oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

For the recovery of medium- to high-viscosity crudes, the 
fireflood process and its variations have been practiced in a wider 
geographical area than steam stimulation and steamflood. This 
study reviews more than 40 domestic and foreign firefloods, 
develops equations relating fireflood performance to reservoir pro- 
perties, and establishes criteria for screening prospects for the ap- 
plication of the fireflood process. Regression equations developed 
will allow the prediction of fuel content and air-oil ratio for a 
fireflood with known information on porosity, oil saturation and 
other properties. Two different approaches were used to establish 
screening guides for firefloods. The first approach compares the 
reservoir and crude properties in successful firefloods with those in 
unsuccessful firefloods and determines which of these properties 
form statistically significant bases for differentiating successes from 
failures. The resulting screening guide states that a reservoir is a 
good fireflood prospect if it has porosity of 22 percent or greater, 
oil saturation 50 percent or higher, oil content greater than 1000 
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BbI/AF, API gravity of 24° or less, and viscosity less than 1000 
centipoise. The second approach defines a variable y to serve as a 
measure of project success and failure, with values from —1 
denoting an unsuccessful project to +1 which represents total suc- 
cess. An equation was developed by regression analysis to express 
this variable y as a function of reservoir and crude properties. The 
screen guide resulting from this approach stipulates that to ensure 
economic success, the composite variable y should be greater than 
0.27 and viscosity again should be less than 1000 cp. 


22743 In situ combustion following steam flooding in the Char- 
co Redondo Field. Howard, C.E.; Widmyer, R.H.; Haynes, S. Jr. pp 
339-344 of In Improved oil recovery. Dallas; Society of Petroleum 
Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

In situ combustion was attempted in a previously steam 
flooded reservoir in the Charco Redondo Field. Near wellbore ig- 
nition using a gas fired burner did not occur due to the low 
residual oil saturation near the injector. However, spontaneous 
combustion did occur and was sustained in steam affected regions 
where the residual oil saturation was slightly higher, thus 
regenerating steam in a combination process beneficial to 
recovery. 


22744 Charco Redondo steam flood pilot data analysis. Haynes, 
S. Jr.; Fontaine, M.F.; Teasdale, T.S. pp 345-356 of In Improved 
oil recovery. Dallas; Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Field data obtained during a highly instrumented experimen- 
tal steam flood were used to calculate heat losses from the injec- 
tion wellbore and to the over- and underlying formations during 
progressive thermal front movement. The measured instantaneous 
and cumulative heat losses were compared to predicted values. 
The agreement between the measured and predicted values sub- 
stantiates that reliable heat loss predictions could be made with 
confidence. As a result of these experiments, a new predictive 
procedure was developed and is presented. 


22745 Charco Redondo steam flood pilot: reservoir monitoring 
operations. Widmyer, R.H.; Howard, C.E. pp 357-364 of In Im- 
proved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 1976). 

See CONF-760333—. 

The Charco Redondo steam flood was a fully instrumented 
pilot conducted to determine heat losses, formation heat content, 
location of formation and injected fluids with time, and residual oil 
saturations. The data acquired confirmed the ability to predict heat 
losses and thermal front movement. The oil saturation in the 
flooded reservoir was reduced to approximately 9 percent. 


22746 Enriched gas miscible flooding: a case history of the 
Levelland Unit Secondary Miscible Project. Brannan, G.; Whiting- 
ton, H.M. Jr. pp 365-376 of In Improved oil recovery. Dallas; 
Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 1976). 

See CONF-760333—. 

The performance of a hydrocarbon miscible displacement 
process in the Levelland Unit, Levelland Field, Hockley County, 
Texas, is reviewed. The Levelland Unit Secondary Viscible Project 
consists of 28 injectors and 40 gross (28 net) producers that com- 
prise a portion of the Levelland Unit. The reservoir is a typical 
West Texas dolomite with a gross pay interval as large as 250’ and 
a net pay of 100’. Cyclic injection of rich gas and water has been 
in progress for three and one-half years. Enriched gas injection is 
projected to be continued until mid-1977 after which the rich gas 
will be chased with residue gas alternately injected with water in- 
jection. After miscibility is lost, the gas injection will be discon- 
tinued and the project will be flooded with water to its economic 
limit. Extensive data is being collected to monitor this project. No 
significant operational problems have developed other than an 
unexpected decrease in water injection rate following the initial 
cycle of rich gas injection and persisting for subsequent water cy- 
cles. Rich gas breakthrough has occurred but it has not been 
severe (3 percent of the cumulative injected volume). Over 9 BCF 
of solvent gas has been injected to date. This is approximately 7.5 
percent of the hydrocarbon pore volume. Reservoir pressure is 
being maintained above the minimum miscibility pressure and the 
injection fluid is well within the design limits. Oil production has 
more than doubled from 850 BO/D in 1971 to 1800 BO/D in 
1975. The project is experiencing response but peak response has 


not yet been reached. Based on performance indications to date, 
this project will be an economic success. 


22747 Multiple phase behavior in porous media during CO, or 
rich gas flooding. Shelton, J.L.; Yarborough, L. pp 377-388 of In 
—— oil recovery. Dallas; Society of Petroleum Engineers 
( ). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Mixing of oil with high ethane content hydrocarbon gases or 
CO, can produce multiple liquid phases and an asphaltic 
precipitate in low temperature reservoirs. The residual saturation 
that occurs in a reservoir displacement is not greatly significant 
from a recovery standpoint, but may produce three-phase relative 
permeability effects which reduce injectivity and, thus, oil recovery 
rate during alternate gas-water injection. 


22748 Wilmington Field, California, polymer flood: a case his- 
tory. Krebs, H.J. (Long Beach Oil Development Co., CA). pp 389- 
402 of In Improved oil recovery. Dallas; Society of Petroleum En- 
gineers (1976). 

From SPE symposium on im uty oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

The experiences encountered during the two and a half 
years of the polymer flood are discussed. Some of the reasons that 
prompted the termination of polymer injection well ahead of the 
intended amount of chemical in tailoring this flood are indicated. 
A comparison of actual performance vs predictions of the in- 
creased recovery by the addition of the polymer chemical in- 
dicated a possible improvement over waterflood predicted 
recovery. After 2-1/2 years, this improvement did not appear to 
project a reasonable profit to the operator when compared to the 
cost and risk of continued polymer injection. 


22749 Pembina polymer pilot flocd. Groenveld, H.; Melrose, 
J.C.; George, R.A. pp 403-420 of In Improved oil recovery. Dallas; 
a of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America aUSA® (22 Mar 1976). 

See CONF-760333—. 

A polymer pilot flood consisting of two adjacent five-spot 
patterns was carried out in Block 8 in the Pembina Field, Alberta. 
In this area of the field a high capacity conglomerate zone overlies 
the Cardium sand pay. The purpose of the pilot was to test the ef- 
fectiveness of the polymer, PUSHER 700, in reducing water flow 
through the conglomerate thief zone and in improving the oil 
production rate. Fresh water was used in the test to obtain a high 
viscosity injection water. Although the production response to 
polymer injection has been disappointing, the test has provided in- 
formation of value. An evaluation of the pilot performance in- 
dicates that, in addition to losses due to shear degradation and to 
polymer retention, significant losses in viscosity occurred within 
the formation. Changes in water composition which adversely af- 
fect polymer viscosity appear to have occurred. These changes 
resulted from the interaction of injected water with the mineral 
constituents of the formation rock and from the commingling of 
formation water with the injection water within the reservoir. 


22750 Interrelation of crude oil and rock properties with the 
recovery of oil by caustic waterflooding. Ehrlich, R.; Wygal, R.J. Jr. 
(Gulf Research and Development Co., Pittsburgh). pp 421-432 of 
In Improved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

A series of laboratory caustic (NaOH) waterfloods and re- 
lated measurements using crude oils from nineteen oil reservoirs is 
described. The waterfloods held core material (Berea sandstone), 
connate water (2 percent NaCl brine), and other conditions 
(temperature, flow rate, aging time prior to flood) constant and 
determined increased production due to NaOH injection for each 
crude oil. Relative permeability endpoints before and after flood- 
ing were used to estimate initial and final wettabilities and to infer 
the probable mechanism by which increased recovery was ob- 
tained. A series of laboratory NaOH depletion measurements by 
Static and dynamic methods in core material from several oil- 
producing formations and in Berea sandstone is also described. 
Results are compared with those from similar measurements using 
pure clays and other minerals and with x-ray diffraction analysis of 
the core material. The following are observations from these tests. 
(1) Crude oils with acid numbers greater than about 0.1 to 0.2 mg 
KOH/g oil or interfacial tension against 0.1 percent NaOH less 
than about 0.5 dyne/cm gave significant caustic waterflood in- 
creased production. There was no further correlation of increased 
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production at higher acid numbers or lower interfacial tensions nor 
was there a correlation with the apparent initial rock wettability. 
(2) Regardless of initial wettability or increased production, the 
cores are indicated to be water-wet following NaOH waterflooding 
to high WOR. (3) Caustic consumption by reservoir rock is a 
dictable from the formation mineral composition as are tak 
x-ray methods. Exceptions are noted where clay content 

and where trace amounts of gypsum are present. 


22751 Alkaline : design and implementation of a 
field pilot. Raimondi, P. (Gulf Research and Development, Pitt- 
sburgh); Gallagher, B.J.; " Bennett, G.S.; Ehrlich, R.; Messmer, J.H. 
pp 434-450 of In Improved oil recovery. Dallas; Society of Petrole- 


um Engineers (1976). 
symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

A series of laboratory experiments demonstrated that crude 
oil from the North Ward-Estes Field in West Texas is capable of at 
least partially wetting the reservoir minerals and that surfactant 
formed by the reaction between sodium hydroxide (NaOH) and 
crude oil acidic compounds were capable of improving waterflood 
production, apparently by altering wettability. A concentrated slug 
(about 5 percent NaOH) injected near the start of a waterflood 
was found to be most effective. A pilot test was initiated in a 
Queen Sand lens (West Texas) which was in the early stages of 
being waterflooded. Four injection wells enclosing a five-acre area 
were drilled around a central producer. A 15 percent pattern pore 
volume slug of 5 percent NaOH solution was pum into each in- 
jection well along with alcohol tracers to follow fluids movement. 
Fluids production and produced water analysis were monitored in 
the central producer and four offsetting producers. Operational 
problems encountered while carrying out the pilot involved filtra- 
tion of the caustic solution prior to injection, depletion of the 
NaOH slug by conversion of calcium sulfate minerals, and ac- 
celerated plugging of production wells because of depleted NaOH 
slug-connate water mixing. The oil that was actually produced by 
the pilot flood is compared with calculated recovery projection for 
a conventional waterflood. The comparison, while uncertain, in- 
dicates that the alkaline waterflood produced an estimated 25 per- 
cent more oil than a conventional waterflood would have 
produced. 

22752 Low tension waterflood pilot at the Salem Unit, Marion 

» Minois. I. Field implementation and results. Whiteley, 
R.C.; Ware, J.W. pp 451-462 of In Improved oil recovery. Dallas; 
Society of Petroleum Engineers high te 

From SPE symposium on ved oil recovery; Tulsa, 
Oklahoma, United States of SA®* (22 Mar 1976). 

See CONF-760333—. 

A five-acre five-spot pilot was installed inside a previously 
waterflooded 20-acre five-spot pattern in the Benoist reservoir in 
the Salem Field to provide a field test of a chemical flooding 
process found successful in laboratory experiments. The pilot in- 
volved the drilling of three chemical injection wells and two obser- 
vation wells and the recompletion of two existing wells. Operations 
have been conducted since April 1974 with an average injection 
rate of 300 barrels per day per chemical injector. There were four 
injection phases: (1) a fresh water pre-flush followed by controlled 
salinity pre-treatment water with sacrificial inorganic chemicals; 
(2) a slug containing surfactant and additional sacrificial chemical; 
(3) a mobility controlled drive solution; and (4) a final drive with 
field injection brine. The pilot resulted in increased recovery with 
the oil cut of the center producer increasing from 0.5 percent dur- 
ing pre-flush injection to a peak of 5.2 percent after introduction 
of the chemical slug. The projected ultimate tertiary oil recovery is 
7050 barrels, compared to an estimated volume of 50,500 barrels 
of oil-in-place in the swept area. 


22753 Low tension waterflood pilot at the Salem Unit, Marion 
County, Illinois. Il. Performance evaluation. Widmyer, R.H.; Satter, 
A.; Frazier, G.D.; Graves, R.H. pp 463-472 of In Improved oil 
recovery. Dallas; Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 1976). 

See CONF-760333—. 

The analysis of a field test of a low tension tertiary flooding 
process utilizing a petroleum sulfonate surfactant is described. 
Both measured and simulated responses are used to investigate the 
factors contributing to process effectiveness. Observation well data 
established that this process is capable of displacing essentially all 
of the in place oil when the proper formation environment is main- 
tained. The oil recovery at the producer was twenty-five percent of 
the originally expected recovery. Based on currently available data, 
the authors ascribe this to inadequate conditioning of the reservoir 
environment, and possibly to greater petroleum sulfonate retention 
in the formation than indicated by laboratory studies. 


ERA VOL. 1, NO. 11 


22754 Displacement of reservoir brine by fresh water: four 
field case histories. Strange, L.K.; Cloud, W.B. (Mobil Research 
and Development Corp., Princeton, NJ). pp 473-484 of In Im- 
"oTe). oil recovery. Dallas; Society of Petroleum Engineers 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 197 ). 

See CONF-760333—. 

Divalent ions and high concentrations of sodium chloride in 
reservoir connate water have a deleterious effect on the per- 
formance of most of the surfactant waterflood processes now being 
tested in the field. Displacement of this undesirable connate water 
from the reservoir by fresh water injection before introduction of 
surfactant has been proposed as a means of alleviating the 
problem. Results from four separate field test projects demon- 
strated the efficacy of the water-brine displacement process under 
varying conditions of permeability, well spacing, brine concentra- 
tion, and fluid injection rate. These were conducted in a Gulf 
Coast Frio sand and in three Mid-Continent sands, two Pennsyl- 
vanian, and one Mississippian. 


22755 Polymer retention and flow characteristics of polymer 
solutions in porous media. Dominguez, J.G.; Willhite, G.P. (Univ. 
of Kansas, Manhattan). pp 485-504 of In Improved oil recovery. 
Dallas; Society of Petroleum Engineers (1976). 

From SPE symposium on — oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Retention and flow characteristics of a solution containing 
PUSHER 700, a high molecular weight partially pr a 
polyacrylamide, were studied in an 86 md core made by compact- 
ing Teflon powder. The quantity of polymer retained during linear 
displacement experiments ranged from 10 to 21 mg/gm for 
polymer concentrations of 100 to 500 ppm in 2 percent NaCl solu- 
tions. Nearly all retention was attributed to mechanical entrapment 
because of low polymer adsorption on the Teflon surface. Flow 
rate affected polymer retention. An increase in velocity was ac- 
companied by polymer retention. Polymer was expelled when the 
flow rate was reduced. Inaccessible pore volume was present and 
was approximately 19 percent of the pore volume. Resistance fac- 
tors in different sections of the core were in the range of 2 to 10 
for solutions between 100 and 500 ppm polymer concentration in 
2 percent NaCl. Permeability reduction due to polymer retention 
produces the resistance factor in most of the core at a velocity of 
3.2 ft/day. Resistance factors in the Teflon cores were two to three 
times lower than those reported for natural porous media where 
polymer is also retained by adsorption. 


22756 Preinjection of polymers to increase reservoir flooding 
efficiency. Dubbous, M.K.; Elkins, L.E. pp 505-520 of In Improved 
oil recovery. Dallas; Society of Petroleum Engineers (1976). 
From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America °USA® (22 Mar 197 ). 
See CONF-760333—. 
Preinjection of high-molecular-weight polyacrylamide 
lymers in advance of a miscible slug is proposed as a means of 
improving reservoir cot, demsemges by reducing the degree of 
“permeability” contrast between wells in a moderately hetero- 
geneous system. Theory and model flow tests were employed 
in an investigation of polymer preinjection in advance of a miscible 
- Flood tests in physical models of heterogeneous porous 
media showed that preinjection of polymers could result in better 
flooding efficiency because of increased volumetric sweep. This 
was concluded from tracer performance data and oil recovery 
response. Studies of the interactions between the preinjected 
polymer and a subsequent micellar flood indicated that prior 
polymer flow had no adverse effects on oil displacement efficiency 
by a micellar fluid and appeared to decrease surfactant loss to the 
rock. Additional mobility control requirement in micellar floods as 
a result of decreased mobility of fluids was moderate. 


22757 Observation of oil-bank formation during micellar flood- 
ing. Dreher, K.D.; Sydansk, R.D. pp 521-538 of In Improved oil 
recovery. Dallas; Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of aeame" SA® (22 Mar 1976). 

See CONF-760333—. 

Observation of micellar systems within porous media is im- 
portant to determine the fate of each component (surfactant, co- 
surfactant, aqueous phase, and hydrocarbon) during the displace- 
ment of tertiary oil. It is possible to obtain such information with 
the pulsed nuclear magnetic resonance spectrometer and ap- 
propriate experimental design. Various micellar systems were ob- 
served displacing tertiary decane and water from small sandstone 
and porcelain cores. From an analysis of spin-lattice relaxation 
curves it was found that micellar system water and cosurfactant 
are influenced by pore surfaces when an oil-external microemul- 
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sion is introduced into a sandstone or porcelain core. This result 
implies that interaction of the micellar system with the porous 
material may be more important than the nature (oil or water) of 
the external phase for efficient tertiary oil displacement. High 
(water-external microemulsion) and low (oil-external microemul- 
sion) water content micellar systems were observed during dis- 
placement of decane from both types of porous material. It was 
noted that the high water content system banked oil (based on a 
comparison to a piston-like displacement model) better than the 
low water content system. Also, it was found that behavior (oil- 
bank formation) of both types of micellar systems was superior in 
the sandstone core suggesting that the porous material has an im- 
portant influence on tertiary recovery. Reduction of reservoir 
water-pore surface interaction for a fraction of the in-place water 
was suggested by the results obtained with the high water content 
micellar system. Other results show the effect of CaCl, and cosur- 
factant concentration on the formation of an oil-bank during dis- 
placement. For a particular micellar system composition high con- 
centrations of CaCl, in reservoir brines need not be detrimental for 
initial mobilization of tertiary oil. 

22758 Theory for the phase behavior of microemulsions. Rob- 
bins, M.L. (Exxon Research and Engineering Co., Linden, NJ). pp 
539-562 of In Improved oil recovery. Dallas; Society of Petroleum 
Engineers (1976). 

From SPE symposium on im 
Oklahoma, United States of America *USA®* (22 Mar 1976). 

See CONF-760333—. 

The simple or idealized ternary diagram is generalized to in- 
clude a description of the phase behavior of microemulsions made 
with non-ionic surfactants. For this purpose, the temperature-com- 
position phase diagrams of Shinoda and co-workers are correlated 
with the idealized ternary diagram. The functional dependence on 
temperature of phase volumes in equilibrated systems are explored 
with ternary diagrams. Phase volume data are used to generate 
curves of water and oil uptake (V/sub w/V/sub s/ and V,/sub s/) 
vs. temperature, HLB (ethylene oxide content, hydrocarbon chain 
length, and added anionic surfactant) of the surfactant, and aque- 
ous salinity. Shifts in water and oil uptake with the parameters 
HLB, salinity, oil composition, and temperature are correlated with 
ternary diagrams and are shown consistent with Winsor’s qualita- 
tive predictions. Curves of saturation water and oil uptake vs. HLB 
and interfacial tension vs. water and oil uptake are generated. 


22759 Description of field tests to determine residual oil satura- 
tion by single well tracer method. Sheely, C.Q. (Continental Oil 
Co., Houston, TX). pp 563-580 of In Improved oil recovery. Dal- 
las; Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Residual oil saturation tests by the single well tracer method 
have been conducted at two different locations. At the first loca- 
tion two wells were tested at the same time. At the second location 
both a mini-test and a main test were run. Both of the tests were 
limited in size by tight formations which limited injection and 
production rates. N-propyl formate was used as the primary tracer 
in the first test because of a low reservoir temperature of about 
90°F. Ethyl acetate was used as the primary tracer in the second 
test even though the reservoir temperature was only 118°F. A 
small drift velocity was required in the second test to get a good fit 
of all curves. A second material balance tracer, which proved to 
be useful in analyzing the data, was used in the first test. A dilu- 
tion effect or production of fluid from zones that did not take 
tracer injection occurred at both locations and had to be ac- 
counted for in the analyses. A complete description of laboratory 
and field procedures and how the data were analyzed will be given 
along with a comparison of results with conventional saturation 
data. (auth) 


22760 Linear scaling in slug-type processes: application to 
micellar flooding. Parsons, R.W.; Jones, S.C. pp 581-604 of In Im- 
proved oil recovery. Dallas; Society of Petroleum Engineers 
(1976). 
From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Linear scaling, a relaxed scaling technique, has been em- 
ployed in single-fluid injection processes, such as waterflooding. 
This paper develops theory and applications of linear scaling for 
multiple fluid injection processes, e.g., micellar flooding. Linear 
scaling demands that saturation profiles and related properties be 
completely defined by specifying the number of pore volumes of 
each fluid injected at any time in the injection history. For one- 
dimensional floods, this translates to generalized saturation profiles 
and point saturation histories. Pointwise mobility and saturation 
profiles can be constructed from overall pressure measurements 
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and production data, respectively, from linear cores. Detailed 
micellar flooding experiments, in which saturation profiles, dif- 
ferential pressures, and production histories were measured, 
demonstrate that these laboratory multiple-fluid injection displace- 
ments are linearly scalable. We employed two micellar slugs that 
were used in field tests of the Maraflood/sup TM/ oil recovery 
process. 


22761 Analysis of Salem low tension waterflood test. Strange, 
L.K.; Talash, A.W. (Mobil Research and Development Corp., Prin- 
ceton, NJ). pp 605-612 of In Improved oil recovery. Dallas; 
Society of Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

A test of a low tension waterflood (LTWF) process is being 
conducted in the Benoist reservoir, Salem Field, Marion County, 
Illinois. The test pattern is a five-acre normal five-spot enclosed in 
an existing twenty-acre secondary waterflood pattern. An analysis 
was made of the tracer and fluid flow data from the test to provide 
additional insight into the oil production and surfactant retention 
aspects. By comparing movement of tracer and surfactant in a 
quadrant having observation wells, values of surfactant retention in 
the range of 0.13 to 0.45 mg/g were calculated, which is con- 
sidered to be good agreement with laboratory-derived values of 
0.21 to 0.30 mg/g. Less than the expected quantities of four 
separate tracer chemicals were accounted for in the producing well 
samples. An overall estimate of the tracer recovery data indicates 
that only 17.3 percent of the tracer-tagged surfactant slug flowed 
to the producer, which then suggests that the oil recovery should 
be much less than the plan value. A pressure gradient existing 
across the test area during the test period resulting from an im- 
balance of rates of nearby wells is considered to be the major 
cause of displacement of injected chemicals and mobilized oil out 
of the test pattern. 


22762 Drilling with low viscosity fluids. Dreher, K.D.; Gogarty, 
W.B. (to Marathon Oil Co.). US Patent 3,948,782. 6 Apr 1976. 
Filed date 10 Sep 1973. 10p. 

An improved method of drilling a well is effected by circu- 
lating in the well a drilling fluid containing lamellar micelles at 
flow rates predetermined to produce retro-viscous behavior in the 
drilling fluid at noncryogenic temperatures. The composition con- 
tains 4-15 percent surfactant (preferably petroleum sulfonate hav- 
ing an average equivalent weight of 350-525), 30-70 percent liquid 
hydrocarbon, 15-66 percent water and optionally up to 20 percent 
cosurfactant (preferably an alcohol containing 1-20 carbon atoms) 
and/or electrolyte (preferably inorganic salt) and the micelles have 
an axial ratio of at least 3.5. Preferably, the composition has a 
viscosity of at least 75 cp at a shear rate of 10~' seconds at 23°C. 
The composition is substantially optically clear, phase stable, 
birefrigent, and the flow properties are such that substantially large 
increases in flow rates, e.g., 20-fold, can be realized at very small 
pressure increases, e.g., 5 percent. Additional additives to impart 
desired drilling properties can be included with the composition. 
13 claims, 3 drawing figures. 


22763 Method for detecting and locating sand producing zones 
in friable, unconsolidated sandstone formations of subterranean for- 
mations. Sparlin, D.D.; Fertl, W.H.; Young, G.C. (to Continental 
Oil Co.). US Patent 3,949,220. 6 Apr 1976. Filed date 4 Oct 
1974. 8p. 

A method is claimed for locating and identifying sand 
producing zones in friable, unconsolidated sandstone formations of 
a subterranean reservoir traversed by a well bore. The method 
comprises the following steps: (a) introducing into said reservoir 
through said well bore, a radioactive material which is 
preferentially retained in the porous portions of the formation sur- 
rounding said well bore; (b) passing a radioactivity detection 
means through the well bore and recording the measurement of 
radioactivity of said reservoir; (c) returning the reservoir to 
production; and (d) passing a radioactivity detection means 
through said well bore and recording the measurement of radioac- 
tivity of said formation for a second time and correlating the mea- 
surements of radioactivity of each measurement with measurement 
depth to thus locate sand producing zones in said reservoir. 11 
claims, no drawings. 


22764 Fracturing of subsurface formations with Bingham 
plastic fluids. Winston, F.F.; Carver, J.C. (to Western Co. of North 
America). US Patent 3,948,325. 6 Apr 1976. Filed date 3 Apr 
1975. 12p. 

A method is claimed of increasing the permeability of a sub- 
surface formation by the utilization of a Bingham plastic fracture 
fluid. The Bingham plastic fracture fluid is pumped into a 
preformed fracture or a fracture formed with the Bingham plastic 
fluid and hydraulic pressure is imparted to the formation which is 
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greater than that which was required to initially fracture the for- 
mation (i.e., the formation is overpressurized) by either (1) reliev- 
ing the pumping pressure on the Bingham plastic fluid in the frac- 
ture and allowing the fracture to heal and thereafter reapplying the 
pumping pressure on the Bingham plastic fluid in an increased 
amount, ¢.g., an amount sufficient to move the Bingham plastic 
fluid in the fracture; or (2) continuing pumping of the Bingham 
plastic fluid into the fracture such that the friction drop caused by 
the continued pumping results in such increase in pressure. 


W.C. (to Atlantic Richfield Co.). US Patent 3,948,319. 6 Apr 
1976. Filed date 16 Oct 1974. 16p. 

Method and apparatus are claimed for heating a subterrane- 
an formation in which a plurality of wells are completed in a 
predetermined pattern, characterized by heating the subterranean 
formation by electrical conduction under conditions such that the 
electrical current flowing at different subterranean points in the 
subterranean formation, or adjacent thereto, varies at different 
times because of different current flow patterns to attain a more 
nearly uniform heating of the subterranean formation. Also dis- 
closed are a plurality of methods and apparatus, including the 
preferred embodiments of this invention. 


22766 Technique for cementing well bore casing. Delano, C.G. 
US Patent 3,951,208. 20 Apr 1976. Filed date 19 Mar 1975. 6p. 

There is disclosed an apparatus capable of simultaneous or 
sequential rotation and reciprocation of a casing string during the 
process of cementing the same in a well bore. There is provided a 
device for launching sealing elements such as spheres, go-devils or 
cementing plugs into the casing string. This device is mounted on a 
stationary part of a swivel and does not rotate during rotation of 
the casing string. 5 claims, 3 drawing figures. 


22767 Method for determining the pump-off of a well. Gibbs, 
S.G. (to Shell Oil Co.). US Patent 3,951,209. 20 Apr 1976. Filed 
date 9 Jun 1975. 4p. 

A method is claimed for monitoring a rod pumped well and 
determining when the well has pumped off. The method uses a 
dynamometer to monitor the power input to the rod string and 
senses when the power input decreases to determine when the well 
pumps-off. 4 claims, 4 drawing figures. 


22768 Apparatus for borehole drilling. Simpson, H.E. (to 
Dresser Industries, Inc.). US Patent 3,952,799. 27 Apr 1976. Filed 
date 24 Oct 1974. 8p. 

Apparatus is disclosed for borehole drilling which provides a 
pressure-tight seal between the drill pipe and the borehole or cas- 
ing. The apparatus uses resilient elements between the borehole 

body portion of the drilling head. The resilient elements 
may be engaged in sealing engagement in the borehole by hydrau- 
lic or air inflation. 3 claims, 9 drawing figures. 


22769 Well cementing method using a composition having im- 
proved flow properties, containing sulfonated copolymers of styrene- 
maleic anhydride. Persinski, L.J.; Martin, F.D.; Adams, S.L. (to 
Calgon Corp.). US Patent 3,952,805. 27 Apr 1976. Filed date 27 
Feb 1975. 12p. 

Aqueous hydraulic cement compositions containing sul- 
fonated oe of styrene- -maleic anhydride as flow-property- 
improving and tu g additives and their use in ce- 
menting wells is ‘disclosed. 8 claims, no drawings. 


22770 Method for altering permeability of a hydrocarbon-con- 
formation. Trantham, J.C. (to Phillips Petroleum Co.). US 
Patent 3,952,806. 27 Apr 1976. Filed date 16 Jun 1975. 6p. 

A method is provided for altering the permeability of a sub- 
terranean hydrocarbon-containing formation penetrated by a well- 
bore by removing hydrocarbons from the highly permeable por- 
tions of the formation followed by plugging of the cleaned portions 
of the formation with a polymeric gel. A micellar dispersion is 
passed into the formation followed by a solution or dispersion of a 
gellable polymer and a solution of aluminum citrate and the well is 
then closed in for a period of time sufficient for gelling the 
polymer in situ. 12 claims, no drawings. 


22771 Regeneration apparatus. Pulak, R.P. (to Universal Oil 
Products Co.). US Patent 3,953,175. 27 Apr 1976. Filed date 28 
Dec 1973. 16p. 

The apparatus comprises in combination and particular ar- 
rangement a spent-catalyst receiving chamber for containing a 
dense-bed of fluidized catalyst in which chamber spent catalyst is 
oxidized to produce regenerated catalyst and partially spent 
regeneration gas; a transfer conduit through which said gas and 
said catalyst pass and in which carbon monoxide is essentially 
completely converted to carbon dioxide to produce spent 
regeneration gas and regenerated catalyst at an increased tempera- 
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ture; a ted-catalyst receiving chamber for containing a 
dense-bed of 8 mes catalyst and in which spent regeneration 
gas and regenerated catalyst are separated; and, a regenerated- 
catalyst recycle means by which hot regenerated catalyst can be 
recycled within the apparatus from the regenerated-catalyst receiv- 
ing chamber to the spent-catalyst receiving chamber in amounts to 
control the temperature and hence the rate of coke oxidation in 
the spent-catalyst receiving chamber. Residual coke on 


regenerated catalyst can therefore be significantly reduced or con- 

trolled to low levels as desired. The CO burning rate in the 

transfer conduit is also increased because of the higher inlet tem- 

perature and the CO concentration in the spent regeneration gas 

oo the apparatus is therfore reduced. 8 claims, | drawing 
re. 


22772 Well treating method using an indexing automatic fill-up 
float valve. Streich, S.G. (to Halliburton Co.). US Patent 
3,957,114. 18 May 1976. Filed date 18 Jul 1975. 12p. 

A valve for repetitively allowing and preventing upward 
fluid flow through a casing string. The valve is convertible from a 
locked open position permitting reverse upward fluid flow 
therethrough to a check valve position preventing upward fluid 
flow therethrough by flowing fluid downwardly through the casing 
to actuate an indexing J-slot mechanism interconnecting the 
spring-loaded valve member and the valve body assembly. The 
valve may be recycled to the locked open position from the check 
valve position an unlimited number of times through the flowing of 
fluid in a forward direction downwardly through the casing string. 
7 claims, 13 drawing figures. 


22773 Method and for treating wells. Kerzee, R.; 
McCollum, R.W.; Young, C.R. (to Otis Engineering Corp.). US 
Patent 3,957,115. 18 May 1976. Filed date 15 Apr 1974. 14p. 

A method is claimed of incrementally treating a section of 
an earth formation around a well to improve fluid flow into the 
well. The method includes the steps of installing a well casing pro- 
vided with spaced landing nipples, perforating and treating a bot- 
tom portion of the formation by suitable standard procedures in- 
cluding employing a packer in the casing above the location of 
perforation and treating, running a retrievable plug into the well 
bore, releasably locking the plug at one of the landing nipples 
above the first location of perforation and treating, running a per- 
forator into the well above the plug and perforating the casing 
above the plug, treating the formation through the perforations 
above the plug, and thereafter sequentially treating the formation 
at selected depths up the hole by engaging the plug with a com- 
bination overshot handling tool and perforator to lift the plug up- 
wardly and install the plug at the next landing nipple above the 
— perforated and treated zone. 6 claims, 17 drawing 

gures. 


22774 Methods and mechanisms for drilling transversely in a 
well. Bull, G.H.; Bull, P.D.; Cunningham, J.E. US Patent 
3,958,649. 25 May 1976. Filed date 17 Jul 1975. 10p. 

Two methods and four mechanisms are disclosed for drilling 
at right angles to a vertical well at any location or depth in the 
well. The drilling mechanisms each comprises a flexible spring 
biased telescopic fluid conduit having a turbodrill on the lower end 
thereof for extending from an opening in the side of an elongated 
cylindrical housing for drilling at right angles to the well. The flexi- 
ble spring biased telescopic fluid conduit comprises a plurality of 
axially aligned spools with cylinders interconnecting the adjacent 
ends of adjacent spools and with a compression spring in each 
cylinder between the two adjacent spool ends for permitting flexi- 
bility and telescopic action of the fluid conduit while resisting high 
compression and torque loads. Rubber-like rings and serrations in- 
crease the friction between the telescopic spools and cylinders, and 
tongue-and-groove splines between the flexible spring biased tele- 
scopic fluid conduit and the elongated cylindrical housing increase 
friction for receiving torque loads in the right angled drilling 
mechanism. A method for drilling in a transverse direction from a 
vertical well and a method for forming and assembling a drilling 
mechanism for drilling at right angles to a vertical well in a well 
are disclosed. 


22775 Method and apparatus for performing sequentially timed 
operations in a well. Mitchell, N.L. (to Chevron Research Co.). US 
Patent 3,960,215. 1 Jun 1976. Filed date 9 May 1975. 12p. 

A self-contained wire line inflatable packer useful to carry 
an impression sleeve into a well for making impressions of the well 
surface is claimed. The inflatable sleeve of the wire line packer is 
automatically sequentially inflated and deflated by a valve con- 
trolled by a sequencing timer actuating means utilizing the flow of 
a noncompressible liquid through an orifice to provide time- 
sequenced operation. 


22765 Method and apparatus for producing fluid by varying 
current flow through subterranean source formation. Pritchett, 
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22776 Process for upgrading a hydrocarbon fraction. McCol- 
lum, J.D.; Quick, L.M. (to Standard Oil Co.). US Patent 
3,960,708. 31 May 1974. vp. 

A process is claimed for cracking, desulfurizing, and 
demetalating a hydrocarbon fraction containing paraffins, olefins, 
olefin-equivalents, or acetylenes, as such or as substituents on ring 
compounds, and sulfurous and metallic components: comprising 
cracking, desulfurizing, and demetalating said hydrocarbon fraction 
by contacting said hydrocarbon fraction with a water-containing 
fluid at a temperature in the range of from about 600°F to about 
900°F, under super-atmospheric pressure, in the absence of exter- 
nally supplied hydrogen, and in the presence of an externally sup- 
plied sulfur-resistant catalyst selected from the group consisting of 
at least one basic metal carbonate, basic metal hydroxide, transi- 
tion metal oxide, oxide-forming transition metal salt, and combina- 
tions thereof, wherein the metal in the basic metal carbonate and 
hydroxide is selected from the group consisting of alkali metals, 
wherein the transition metal in the oxide and salt is selected from 
the group consisting of a transition metal of Group IVB, VB, VIB, 
and VIIB of the Periodic Chart, and wherein sufficient water is 
present in the water-containing fluid and said pressure is suffi- 
ciently high so that the water in the water-containing fluid has a 
density of at least 0.10 gram per milliliter and serves as an effec- 
tive solvent for the hydrocarbon fraction; and lowering said tem- 
perature or pressure or both to thereby make the water in the 
water-containing fluid a less effective solvent for the hydrocarbon 
fraction and to thereby form separate phases, wherein essentially 
all the sulfur separated from the hydrocarbon fraction is in the 
form of elemental sulfur. 


22777 Process for upgrading a hydrocarbon fraction. McCol- 
lum, J.D.; Quick, L.M. (to Standard Oil Co.). US Patent 
3,960,706. 31 May 1974. vp. 

A process is claimed for cracking, hydrogenating, desulfuriz- 
ing, demetalating, and denitrifying a hydrocarbon fraction contain- 
ing paraffins, olefins, olefin-equivalents, or acetylenes, as such or 
as substituents on ring compounds, and sulfurous, metallic and 
nitrogenous components: comprising cracking hydrogenating, 
desulfurizing, demetalating, and denitrifying said hydrocarbon frac- 
tion by contacting said hydrocarbon fraction with a water-contain- 
ing fluid at a temperature in the range of from about 600° to about 
900°F, under super-atmospheric pressure, in the absence of exter- 
nally supplied hydrogen, and in the presence of an externally sup- 
plied catalyst system containing a sulfur- and nitrogen-resistant 
catalyst selected from the group consisting of at least one soluble 
or insoluble transition metal compound and transition metal 
deposited on a support, said transition metal in said catalyst being 
selected from the group consisting of ruthenium, rhodium, iridium, 
osmium, and combinations thereof, wherein sufficient water is 
present in the water-containing fluid and said pressure is suffi- 
ciently high so that the water in the water-containing fluid has a 
density of at least 0.10 gram per milliliter and serves as an effec- 
tive solvent for the hydrocarbon fraction, and wherein hydrogen is 
generated in situ; and lowering said temperature or pressure or 
both to thereby make the water in the water-containing fluid a less 
effective solvent for the hydrocarbon fraction and to thereby form 
separate phases, wherein essentially all the sulfur separated from 
the hydrocarbon fraction is in the form of elemental sulfur. 


22778 Hydrocarbon conversion with a trimetallic catalytic com- 
posite. Hayes, J.C. (to Universal Oil Products Co.). US Patent 
3,960,709. 3 Jun 1974. Filed date 3 Jul 1969. vp. 

A process is claimed for reforming a gasoline fraction to 
produce a high octane reformate which comprises contacting the 
gasoline fraction at reforming conditions in the presence of 
hydrogen with a catalytic composite comprising a porous carrier 
material containing, on an elemental basis, about 0.01 to about 2 
wt.. percent platinum or palladium, about 0.01 to about 2 wt. per- 
cent rhodium, about 0.01 to about 5 wt. percent germanium and 
about 0.1 to about 3.5 wt. percent halogen, wherein the platinum 
or palladium, rhodium and germanium are uniformly dispersed 
throughout the porous carrier material, wherein substantially all of 
the platinum or palladium and rhodium are present in the cor- 
responding elemental metallic states and wherein substantially all 
of the germanium is present in an oxidation state above that of the 
elemental metal. 


22779 Process for the desulfurization of light oils. Baba, Y. (to 


Director-General of the Agency of Industrial Science and Tech.). 
US Patent 3,960,683. 23 Jul 1974. Priority date 24 Jul 1973, 


Japan. vp. 
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A process is claimed for desulfurizing light oils, charac- 
terized by irradiating a light oil containing sulfur compounds such 
as mercaptans and sulfides with ultraviolet rays in the presence of 
oxygen to decompose said sulfur compounds into water-soluble 
compounds and thereafter, washing said light oil with water to 
remove said water-soluble compounds. 


22780 Two-stage hydroconversion of hyd black 
oil. Gatsis, J.G. (to Universal Oil Products C Co.). US Patent 
3,957,622. 5 Aug 1974. vp. 

A process for the desulfurization and hydrocracking of a 
heavy hydrocarbon oil containing sulfur and asphaltenes, which 
comprises reacting said oil with hydrogen in a first reaction stage 
to desulfurize said oil, reacting the effluent from said first stage in 
a second reaction stage to hydrocrack and desulfurize the oil 
further, said first and said second reaction stages being carried out 
in contact with a supported catalyst composite comprising a metal 
from Group VI-B and a metal from Group VIII of the Periodic 
Table with alumina containing from about 10.0 percent to about 
90.0 percent by weight of silica, said catalyst composite being 
characterized by having a macropore volume consisting of pores 
having pore diameters in the range of 117 to 58,000 Angstroms, 
less than 50 percent of the macropore volume of said catalyst in 
said first stage being characterized by pores having pore diameters 
greater than about 1000 Angstroms and more than 50 percent of 
the macropore volume of the catalyst in said second stage being 
characterized by pores having pore diameters greater than about 
1000 Angstroms. 


22781 Hydrocarbon conversion with an acidic multimetallic 
catalytic composite. Pollitzer, E.L.; Hayes, J.C. (to Universal Oil 
Products Co.). US Patent 3,960,710. 8 Nov 1974. vp. 

A process is claimed for producing a high octane reformate 
which comprises contacting a gasoline fraction at reforming condi- 
tions with an acidic catalytic composite comprising a porous carri- 
er material containing, on an elemental basis, about 0.01 to about 
2 wt. percent platinum group metal, about 0.5 to about 5 wt. per- 
cent cobalt, about 0.01 to about 5 wt. percent tin and about 0.1 to 
about 3.5 wt. percent halogen, wherein the platinum group metal, 
cobalt and tin are uniformly dispersed throughout the porous carri- 
er material, wherein the average crystallite size of the cobalt and 
tin is less than 100 Angstroms in maximum dimension, wherein 
substantially all of the platinum group metal is present in the ele- 
mental metallic state, wherein substantially all of the tin is present 
in an oxidation state above that of the elemental metal, and 
wherein substantially all of the cobalt is present in the elemental 
metallic state or in a state which is reducible to the elemental 
metallic state under reforming conditions. 


22782 Simulation of cracking process. Gross, B.; 
Jacob, S.M.; Nace, D.M.; Voltz, S.E. (to Mobil Oil Corp.). US 
Patent 3,960,707. 3 Dec 1974. Filed date 28 May 1971. vp. 

The catalytic cracking of a feed stream having a multiplicity 
of hydrocarbons having various boiling ranges is accomplished by 
contacting such hydrocarbons with an active hydrocarbon cracking 
catalyst under catalytic cracking conditions to convert said 
hydrocarbons to cracked product and to contaminate said catalyst 
with coke deposited thereon; and controlling the product produced 
responsive to the boiling range of said multiplicity of hydrocar- 
bons; the improvement is claimed which comprises lumping said 
hydrocarbons both kinetically and according to boiling range and 
controlling the reaction conditions of said catalytic cracking reac- 
tion responsive to the invariant predetermined simultaneous and 
consecutive reactions characteristic of said proportions in said 
lumps to maximize yields therefrom. 


22783 Hydrocarbon conversion catalyst. Sinfelt J.H. (to Exxon 
Research and Engineering Co.). US Patent 3,956,190. 12 Dec 
1974. Filed date 28 May 1970. vp. 

A naphtha reforming catalyst is claimed consisting essen- 
tially of a refractory support in association with greater than 0.1 
wt. percent based on total catalyst, of a single catalyst metal 
selected from the group consisting of iridium, ruthenium and osmi- 
um, the surface area of said catalyst metal on said support being at 
least 150 square meters per gram of catalyst metal as determined 
by carbon monoxide chemisorption techniques, said catalyst being 
prepared by a procedure comprising: (a) contacting said support 
with a solution of a decomposable compound of said catalyst 
metal, (b) drying said metal-containing support, (c) calcining said 
metal-containing support at conditions that inhibit the formation of 
crystalline metal oxides, and (d) reducing said catalyst metal com- 
pound to the catalyst metal, said catalyst metal not being present 
on said support in a crystalline oxide form immediately prior to 
said reduction. 


22784 Method of hydrodesulfurizing heavy petroleum fraction 
in the initial stage of the on-stream period. Ganster, C.A.; Cal- 
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M.E.; Gilmer, L.K.; Nelson, G.V.; Miller, K.D. (to Texaco 
Inc.). US Patent 3 ,953,321. 27 Dec 1974. vp. 

A process is claimed for the catalytic hydrodesulfurization 
of a heavy. petroleum fraction having an initial boiling point of at 
least about 500° to 650°F which comprises contacting a 
hydrodesulfurization catalyst comprising a Group VI metal or com- 
pound thereof and an iron group metal or compound thereof sup- 

on an inert refractory inorganic oxide selected from the 
group consisting of silica, alumina, magnesia, zirconia and mixtures 
thereof with hydrogen and with said heavy petroleum fraction at a 
temperature between about 750° and 850°F for a period of at least 
about 12 hours, then reducing the temperature of the reaction 
zone to between about 600° and 750°F to institute the desulfuriza- 
tion on-stream period. 


22785 Removal of sulfur compounds from hydrocarbon 
feedstocks. Siskin, M.; Porcelli, J.J. (to Exxon Research and En- 
gineering Co.). US Patent 3,957,628. 30 Dec 1974. vp. 

A process is claimed for the removal of sulfur compounds 
from a hydrocarbon feedstock which comprises contacting said 
feedstock in a reaction zone with hydrogen and with hydrogen 
fluoride, at least a portion of the hydrogen fluoride being in the 
liquid phase at a temperature above the melting point of hydrogen 
fluoride and below the critical temperature of said hydrogen 
fluoride, and separating a hydrocarbon substantially free of sulfur 
compounds from said hydrogen fluoride. 


22786 Production of alkyl aromatic hydrocarbons. Bonacci, 
J.C.; Billings, R.P. (to Mobil Oil Corp.). US Patent 3,957,621. 30 
Jan 1975. vp. 

An improved method is claimed for producing aromatic 
hydrocarbons from a hydrocarbon charge containing aromatic 
hydrocarbons including benzene and C, alkyl aromatics and 
aliphatic hydrocarbons which charge is rich in such aromatic 
hydrocarbons and lean in aliphatic hydrocarbons boiling above 
about 220°F by reason of conversion under severe conditions 
which comprises subjecting said charge to distillation conditions of 
temperature and pressure such that at least a portion of the 
benzene content of said fraction is separated as vapor from an 
alkyl aromatic fraction containing aliphatic hydrocarbons and the 
major portion of C, aromatics in said charge, reacting said alkyl 
aromatic fraction in the presence of hydrogen in contact with a 


catalyst containing type ZSM-5 zeolite, zeolite ZSM-12, zeolite 
ZSM-21 or zeolite beta in combination with a hydrogena- 


tion/dehyd tion component at conversion conditions to con- 
vert aliphatic | hydrocarbons to lower boiling material of five carbon 
atoms and lighter separable from aromatics by distillation including 
a temperature of about 500° to 1000°F, a pressure of about 100 to 
about 600 pounds, a hydrogen to hydrocarbon mol ratio of 0.2 to 
8 and weight hourly space velocity of 0.5 to 15, concurrently con- 
tacting a mixture of hydrogen and toluene with a disproportiona- 
tion catalyst under reaction conditions to disproportionate said 
toluene, combining the effluents of said contacting steps, separat- 
ing hydrogen from the combined effluents of said contacting steps, 
separating hydrogen from the combined effluents, recycling at least 
a portion of said separated hydrogen to said contacting steps, 
distilling the hydrocarbon residue from said separation step to 
recover therefrom at least toluene and mixed xylenes, and 
recycling i at least a portion of said recovered toluene as feed to the 
step aforesaid. 


22787 Hydrocarbon conversion with an acidic multimetallic 
catalytic composite. Antos, G.J.; Hayes, J.C.; Pollitzer, E.L. (to 
Universal Oil Products Co.). US Patent 3,960,711. 2 Apr 1975. vp. 
A process is claimed for converting a hydrocarbon which 
comprises contacting the hydrocarbon at hydrocarbon conversion 
conditions with an acidic catalytic composite comprising a porous 
carrier material containing, on an elemental basis, about 0.01 to 
about 2 wt. percent platinum group metal, about 0.01 to about 2 
wt. percent rhenium, about 0.05 to about 5 wt. percent cobalt, 
about 0.01 to about 5 wt. percent tin, and about 0.1 to about 3.5 
wt. percent halogen, wherein the platinum group metal, rhenium, 
cobalt, and tin are uniformly dispersed throughout the porous car- 
rier material, wherein the average crystallite size of the cobalt and 
tin is less than 100 Angstroms in maximum dimension wherein 
substantially all of the platinum group metal is present in the ele- 
mental metallic state, wherein substantially all of the tin is present 
in an oxidation state above that of the elemental metal, and 
wherein substantially all of the cobalt and rhenium are present in 
the corresponding elemental metallic state or in a state which is 
reducible to the corresponding elemental metallic state under 
hydrocarbon conversion conditions or in a mixture of these states. 


22788 Two-catalyst hydrocracking process. Bertolacini, R.J.; 
Gutberlet, L.C.; Kozinski, A.A. (to Standard Oil Co.). US Patent 
3,923,638. 2 Dec 1975. Filed date 20 Dec 1973. 22p. 
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The process comprises contacting a feedstock which boils 
above ane 350°F, and which contains nitrogen in an amount 
within the range of about | ppm to about 3,000 ppm in a feed- 
ay er zone in the presence of hydrogen and under 

ydrodenitrogenation conditions with a hydrodenitrogenation 
catalyst to obtain a denitrogenated effluent, and contacting at least 
a portion of the denitrogenated effluent in a hydrocracking zone in 
the presence of hydrogen and under hydrocracking conditions with 
a hydrocracking catalyst to obtain a hydrocracked effluent. The 
hydrodenitrogenation catalyst comprises as a hydrogenation com- 
ponent a Group VIA metal and Group VIII metal and/or their 
compounds and a cocatalytic acidic support comprising a large- 
pore crystalline aluminosilicate material and a refractory inorganic 
oxide. The hydrocracking catalyst comprises as a hydrogenation 
component a Group VIA metal and a Group VIII metal and/or 
their compounds, and an acidic support of large-pore crystalline 
aluminosilicate material. For both hydrodenitrogenation catalyst 
and the hydrocracking catalyst, the preferred hydrogenation com- 
ponent comprises nickel and tungsten and/or their compounds and 
the preferred large-pore crystalline aluminosilicate material is ul- 
trastable, large-pore crystalline aluminosilicate material. The 
preferred process is a single-stage process. 


22789 Converting hydrocarbons with zeolite ZSM-4. Ciric, J. 
(to Mobil Oil Corp.). us Patent 3,923,639. 2 Dec 1975. Filed date 
17 May 1972. 30p. 

This invention deals with a process of converting a 
hydrocarbon charge by passing it over a new family of crystalline 
zeolites characterized by a distinctive x-ray powder diffraction pat- 
= The new family of crystalline zeolites is known as zeolite 

-4. 


22790 Hydrodesulfurization process with a portion of the feed 
added downstream. Christman, R.D.; McKinney, J.D.; Readal, 
T.C.; Yanik, S.J.,(to Gulf Research and Development Co.). US 
Patent 3,923,637. 2 Dec 1975. Filed date 29 Mar 1973. 48p. 

A process is described for fixed bed hydrodesulfurizing a 
non-asphaltic oil feed or feed blend for a zeolitic FCC riser 
cracking system in which cracking occurs at a space velocity suffi- 
ciently high to prevent formation of a catalyst bed. It is found that 
sulfur dioxide emissions from the zeolite catalyst regenerator as- 
sociated with the riser are reduced to a lower extent than total sul- 
fur removal from the feed oil. This indicates uneven sulfur removal 
in the hydrodesulfurization step whereby a smaller portion of the 
sulfur is removed from the heavy portion of the feed from which 
the coke is derived than from the lighter portion of the feed. The 
present invention shows an advantage in keeping hydrocracking at 
a specified low level during the hydrodesulfurization step. This is 
accomplished in part by introduction of the high boiling portion of 
the feed to the upstream end of the hydrodesulfurization reactor 
and the low boiling portion of the feed downstream in the 
hydrodesulfurization reactor. In this manner maximum sulfur 
removal from the high boiling portion of the feed is approached, 
while hydrocracking is maintained at the specified low level. The 
further discovery is demonstrated herein that the ratio of gasoline 
to total conversion during the subsequent riser cracking step is 
enhanced by maintaining hydrocracking at said specified low level. 


22791 Production of lubricating oils. Mead, T.C.; Odell, N.R.; 
Shillinglaw, J.P. Jr. (to Texaco Inc.). US Patent 3,923,636. 2 Dec 
1975. Filed date 3 Jun 1974. 6p. 

Lube oils of improved viscosity index are prepared by 
hydrocracking a heavy oil charge stock, separating the lube oil 
portion of the product into a light cut and a heavy cut, extracting 
aromatics from the heavy cut, combining the extracted aromatics 
with the light cut and hydrogenating the mixture. The products 
may be used separately or the hydrogenated mixture may be com- 
bined with the extracted heavy cut. 


22792 Low pressure hydrocracking process. 
Union Oil Co. of California). US Patent 3,923,640. 
Filed date 6 Jun 1973. 12p. 

Catalytic hydrocracking is carried out at low pressures, 
below 1,200 psi, while maintaining a substantial class of catalysts 
which are found to be especially resistant to deactivation under 
such conditions. These catalysts comprise a Group VIII metal 
hydrogenating component supported upon a low sodium, hydrogen 
Y zeolite cracking base which has been subjected to thermal sta- 
bilization. 

22793 Hydrocracking naphthas using zeolite beta. Morrison, 
R.A. (to Mobil Oil Corp.). US Patent 3,923,641. 2 Dec 1975. 
Filed date 20 Feb 1974. 8p. 

C;* naphthas, especially C;* naphthas, may be selectively 
hydrocracked to yield a high isobutane-normal but ratio by 
contacting the naphtha with a zeolite beta within the temperature 
range of from about 400° to about 550°F. 


Wight, C.G. (to 
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22794 Cc upgrading of heavy hydrocarbons. Schulman, 
B.L.; Aldridge, C.L. (to Exxon Research and Engineering Co.). US 
Patent 3 923,635. 2 Dec 1975. Filed date 17 Jun 1974. 14p. 

Heavy mineral oils are upgraded by reaction with hydr 
in the presence of a catalyst comprising a solid cditunceltaliins 
material and an alkali metal component. The spent solids are reac- 
tivated in a catalytic gasification process. 


22795 Catalytic hydrocarbon conversion process and ap- 
paratus. Luckenbach, E.C.; Worley, A.C. (to Exxon Research and 
Engineering Co.). US Patent 3,923,642. 2 Dec 1975. Filed date 18 
Mar 1974. 8p. 

Process and apparatus is claimed for hydrocarbon conver- 
sion, such as fluid catalytic cracking, in which finely divided 
catalyst is circulated from a catalyst regeneration vessel through a 
standpipe connected by an angle bend to a vertically inclined con- 
duit which in turn is connected to a straight vertical transferline 
riser reaction zone into a gas-solids disengaging and stripping ves- 
sel without the necessity of a variable orifice flow control valve. 
Separated spent and stripped catalyst flows from the disengaging- 
sa vessel to the regeneration vessel through an external con- 

uit. 


22796 Hydrodesulfurization process. Van Klinken, J.; Dautzen- 
berg, F.M. (to Shell Oil Co.). US Patent 3,925,197. 9 Dec 1975. 
Priority date 7 Dec 1971, United Kingdom of Great Britain and 
Northern Ireland (UK). 24p. 

A process is claimed for fixed bed hydrodesulphurization of 
residues with a total Ni + V content of at most 120 ppmw anda 
C;-asphaltene content above 0.5 percent w, over a catalyst having 
a pore volume above 0.30 ml/g with less than 10 percent of the 
pore volume in pores with a diameter above 100 nm (nanometers) 
and such a specific average pore diameter, p, and specific average 
particle diameter, d, that the quotient p/(d)°.* meets the require- 
ment 3 x 10~* x (P/sub H/)* p/(d)®.® 17 x 10~* x (P/sub H/)?, in 
which P/sub H/ is the hydrogen partial pressure (P in nm, d in 
mm, P/sub H/ in bar). Preferably the process is conducted at a pH; 
of 80—180 bar, and a temperature of 300°—475°C over an alu- 
mina or silica-alumina based catalyst comprising nickel and/or 
cobalt and molybdenum and/or tungsten and having a pore diame- 
ter of 4.6 to 25.6 nm, a particle diameter of 0.5—2.5 nm and a 
sharp pore diameter distribution. 


22797 Process for the catalytic steam reforming of h 

bons. Rostrup-Nielsen, J.R. (to Haldor Topsoe A/S). US Patent 
3,926,583. 16 Dec 1975. Priority date 12 Jun 1967, United King- 
dom of Great Britain and Northern Ireland (UK). 16p. 

There is provided a process for steam reforming of 
hydrocarbons. The process of making a catalyst for the reforming 
consists fundamentally in mixing intimately a solution of sodium or 
potassium aluminate, possibly containing excess of base (preferably 
sodium or potassium hydroxide, respectively) with either a solution 
of nickel salt and a magnesium salt, or a solution of a nickel salt 
containing finely dispersed therein reactive magnesium oxide. The 
mixing results in coprecipitation of a fine sludge containing inti- 
mately mixed aluminum hydroxide, nickel hydroxide and either 
magnesium hydroxide (if a magnesium salt is used) or magnesium 
oxide. The sludge also contains a sodium or potassium salt which is 
removed by washing. The washed sludge is dried and dehydrated 
at 300°—750°C, whereby an intimate mixture of oxides of mag- 
nesium, aluminium and nickel is formed. This mixture is pelletted 
in conventional manner and the pellets or bodies calcined at a 
temperature of 850°—1,100°C. The calcination involves conversion 
of alumina and part of the magnesia into spinel, whereas remaining 
magnesia during reforming acts as '’promoter,”’ i.e., to counteract 
carbon deposition. The precursor thus obtained contains NiO and 
can be reduced, preferably by hydrogen, and is thereafter suitable 
as a catalyst containing elemental Ni for reforming reactions. 


22798 Plural stage residue hydrodesulfurization process with 
hydrogen sulfide addition and removal. Christman, R.D.; Yanik, 
S.J. (to Gulf Research and Development Co.). US Patent 
3,926,784. 16 Dec 1975. Filed date 22 Aug 1973. 38p. 

A multiple stage process is described for the catalytic 
hydrodesulfurization and hydrodemetallization of a_ residual 
petroleum oil boiling above the gasoline range. The product of the 
process comprises essentially material boiling above the gasoline 
range and comprises little material boiling below the initial boiling 
point of the residual oil feed. The hydrodesulfurization-demetal- 
lization process comprises an initial stage involving relatively high 
hydrogen pressure in the presence of a catalyst comprising a rela- 
tively low proportion of catalytically active hydrogenation metals. 
Hydrogen sulfide is removed from the process after the initial stage 
and the process employs a final stage in series having a relatively 
lower hydrogen pressure and a catalyst comprising a relatively 
higher proportion of hydrogenation metals. The stream entering 
the final stage contains hydrogen sulfide or a hydrogen sulfide 
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precursor added thereto and contains an amount up to 10, 20 or 
even 25 weight percent of the asphaltene content of the charge to 
the first stage while the effluent from the final stage is essentially 
free of asphaltenes. 


22799 Process for hydrorefining a residual hydrocarbon. Gat 
sis, J.G. (to Universal Oil Products Co.). US Pateet 3,928,179. 3 
Dec 1975. Filed date 16 Oct 1974. 8p. 

A process is described for hydrorefining a_ residual 
hydrocarbon charge stock utilizing a catalyst comprising a refrac- 
tory inorganic oxide containing from about 2 to about 30 weight 
percent Group V-B metal oxide and from about | to about 25 
— — phosphorous oxide in a weight ratio of from about 

:1 to about 2:1. 


22800 Method of con in hydrodesul- 
furization. Frye, C.G.; McBride, W. (to Standard Oil Co.). US 
Patent 3,928,178. 23 Dec 1975. Filed date 12 Jun 1974. 8p. 

A multiple-bed, desulfurization process is described 
whereby a plurality of fluid streams are introduced to optimally 
control the process temperatures thereby regulating the location 
and — of metallic and carbonaceous materials deposited on the 
catalyst. 


22801 Hydrodesulfurization with a catalyst containing alumina 
derived from aluminum sulfate and aluminum chloride hydrosol. 
Hilfman, L. (to Universal Oil Products, Co.). US Patent 3,928,180. 
23 Dec 1975. Filed date 16 Dec 1974. 8p. 

Sulfur-containing petroleum hydrocarbon fractions are 
treated at hydrodesulfurization reaction conditions in contact with 
a catalytic composite of a Group VIII metal or metal oxide, a 
Group VIB metal or metal oxide, and an alumina support or carri- 
er material. The alumina carrier material is characterized by a 
method of preparation which results in improved hydrodesulfuriza- 
tion activity of the catalytic composite. The carrier material is 
formed by the gelation of a hydrosol prepared by dissolving a basic 
aluminum sulfate in an aluminum chloride hydrosol. 


22802 Hydrocarbon cracking laminar heavy metal alu- 
minosilicates. Granquist, W.T. (to N.L. Industries, Inc.). US Patent 
3,929,622. 30 Dec 1975. Filed date 9 Sep 1974. 24p. 

Procedures for preparing laminar 2:1 layer-lattice alu- 
minosilicate minerals containing intra-lattice multivalent ions such 
as nickel, copper, cobalt and others. The minerals are particularly 
useful in catalytic operations. 


22803 Process for the conversion of hydrocarbon fractions con- 
taining condensed-ring polycyclic aromatic hydrocarbon. Abiko, S.; 
Yorihiro, K.; Sugihara, T.; Hanawa, M. (to Mitsubishi, Co.). US 
Patent 3,929,618. 30 Dec 1975. Priority date 15 Mar 1973, Japan. 
14p. 


A process is described for the catalytic hydrogenative ring 

opening of hydrocarbon fractions containing condensed ring poly- 
cyclic hydrocarbons in the presence of a new catalyst comprising a 
carrier of NaY-type zeolite, at least 60 percent (mol) of the sodi- 
um ions contained in said zeolite having been exchanged with 
nickel ion, supported thereon nickel, tungsten and vanadium. The 
new catalyst exhibits an excellent hydrogenative ring opening ac- 
tivity. 
22804 Superactive acidic bimetallic catalytic composite and use 
thereof in conversion of hydrocarbons. Rausch, R.E. (to Universal 
Oil Products Co.). US Patent 3,948,804. 6 Apr 1976. Filed date 
10 Dec 1973. 24p. 

A superactive acidic bimetallic catalytic composite, com- 
prising a combination of catalytically effective amounts of a 
platinum group component and a tin component and of a com- 
puted amount of halogen component with a porous carrier materi- 
al, is disclosed. The platinum group and tin component are present 
in the composite in amounts, calculated on an elemental basis, of 
about 0.01 to about 2 wt. percent platinum group metal and about 
0.01 to about 5 wt. percent tin. The amount of the halogen com- 
ponent is selected as a function of the surface area of the porous 
carrier material and of the moles of tin contained in the composite 
in accordance with a hereinafter disclosed relationship. Moreover, 
the tin component is uniformly dispersed throughout the porous 
carrier material in a particle size having a maximum dimension less 
than 100 A and substantially all of the platinum group component 
is present as the elemental metal and substantially all of the tin is 
present in an oxidation state above that of the elemental metal. 
The principal utility of this superactive acidic bimetallic comp 
is in the conversion of hydrocarbons, particularly in the reforming 
of a gasoline fraction. 


22805 Reaction apparatus. Guseinov, N.M.O.; Aliev, V.S. US 
Patent 3,948,609. 6 Apr 1976. Filed date 2 Jan 1974. 10p. 

In the reaction contrivance is disclosed which serves the 
purpose of oxidizing hydrocarbons over a catalyst, with the catalyst 
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being disposed in a casing of the contrivance. Next to an inlet into 
a reactor disposed in the casing is a mixing chamber fitted rigidly, 
and linked with the casing of the contrivance. A separator is ar- 
ranged at the outlet of the reactor. The mixing chamber provides a 
means of forming a reaction mixture of the reactants and the 
catalyst drawn from the casing and into the reactor. By virtue of 
this arrangement the entire surface of catalyst is in contact with 
the reactants and the yield of final product increases. 


22806 Process for treating heavy oil. Fukui, Y.; Hosoi, T.; 
Makita, H.; Mukaida, H.; Takahashi, T. (to Daikyo Oil Co. Ltd.). 
US Patent 3,957,620. 18 May 1976. Priority date 30 Dec 1972, 
Japan. 8p. 

In the treatment of petroleum heavy oil by thermally 
cracking a petroleum heavy oil mixed with an alkali metal car- 
bonate or carbonates at a cracking temperature of 450° to 650°C 
and recovering the resulting low sulfur liquid hydrocarbon and 
light hydrocarbon gas, (1) gasification of residual coke produced 
by said cracking, in the presence of the alkali metal carbonate or 
carbonates and an alkali metal sulfide or sulfides by-produced dur- 
ing the cracking, with steam alone or steam together with an ox- 
ygen-containing gas, at 550° to 800°C and under the atmospheric 
pressure to 10 atm. to produce a hydrogen- and CO,—rich gas, 
and (2) regeneration from said by-produced alkali metal sulfide or 
sulfides to said alkali metal carbonate or carbonates, with CO, gas 
produced by said gasification and steam, are simultaneously car- 
ried out in the same reaction zone. | claim, no drawings. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 22497, 22790, 22791, 22804, 
22805, 22813, 23004, 23006, 24601 


22807 Manufacture of isotropic delayed petroleum coke. Ke- 
r, W.H.; Huyser, M.E. (to Continental Oil Co.). US Patent 
,960,704. 27 Aug 1974. vp. 
A process is claimed for producing isotropic coke having a 
CTE ratio of less than 1.5 from reduced virgin crude oil compris- 
ing (a) air blowing said reduced virgin crude oil to a softening 
point of from 120° to 240°F; (b) heating the air blown reduced vir- 
gin crude oil to a temperature of from 850° to 950°F; (c) charging 
the heated reduced virgin crude oil to a delayed coking drum at a 
pressure of from 20 to 250 psig with a recycle ratio from 1.0 to 
5.0 to produce isotropic coke therein; and (d) recovering isotropic 
coke having a CTE ratio of less than 1.5 from the coking drum. 


22808 Production of petroleum cokes. Hayashi, K.; Nakaniwa, 
M.; Yamamoto, M.; Ozaki, K.; Baba, A. (to Maruzen Petrochemi- 
cal Co., Ltd.). US Patent 3,959,115. 4 Nov 1974. Priority date 1 
Mar 1972, Japan. vp. 

A process is claimed for the production of high crystalline 
coke from a virgin crude oil having a sulfur content of lower than 
0.4 percent by weight and substantial amounts of non-crystalline 
substances which prevent the growth of coke crystals which com- 
prises removing said non-crystalline substances by: preheating the 
virgin crude oil in a tube heater to a temperature of 460°—520°C 
under a pressure of 5—20 kg/cm*G; maintaining the oil in the tube 
heater at that temperature for 30—500 seconds to effect cracking 
and heat-soaking thereof; flashing the oil thus heat-treated into a 
first coking drum, where the oil is subjected to a first delayed cok- 
ing at a temperature of 410°—430°C under a pressure of 2—10 
kg/cm’G for a residence time of 3—5S hours to produce a non- 
crystalline coke; removing from the flashed product of the first 
coking drum cracked gases and light petroleum fractions including 
gasoline, kerosene and gas oil to provide a heavy residue substan- 
tially free of said non-crystalline substances; preheating said heavy 
residue of the flashed product to a temperature required for a 
second coking stage; and introducing the preheated heavy residue 
into a second coking drum, where it is subjected to a second 
delayed coking at a temperature of 430°—460°C under a pressure 
of 4—20 kg/cm?G to produce said high-crystalline coke. 


22809 Carbon residue inhibitor for distillate fuels. Sandy, C.A. 
(to E. I. du Pont de Nemours and Co.). US Patent 3,923,473. 2 
Dec 1975. Filed date 16 Nov 1973. 8p. 

Disclosed herein are fuel oil compositions containing 
halogenated polypropylenes and/or halogenated polybutylenes hav- 
ing molecular weights in the range of about 400 to 3,000. These 
halogenated polyolefins have been found to reduce the tendency of 
the fuel oil to leave a carbon residue. 
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HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 22665, 22666, 22667, 22668, 
22669, 22670, 22671 


22810 Water spray wellhead fire protection systems for 
offshore structures. Achenbach, G.D.; Bourne, H.A. Jr.; Ayres, 
L.M. pp 851-860 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Previous laboratory tests revealed that pressurized API 
bolted wellhead flanges equipped with standard B-7 bolting began 
to leak after brief exposure to temperature above 850°F. Water 
spray systems offer a simple means of cooling and thereby protect- 
ing wellheads exposed to high temperatures. Theoretical minimum 
water rates needed to protect wellheads exposed to fire tempera- 
tures are low (e.g., 5-10 GPM). Field tests were conducted to 
determine actual water rates required to protect wellheads exposed 
to large gas, gas-condensate, and gas-crude oil flares. The work 
also established basic design criteria for effective application of the 
water. Results of this work revealed the ability of a properly 
designed, self-contained, on-board platform water spray system to 
protect wellheads in the event of a fire. 


22811 Ryan Ramp: a unique stabilizing design for a dynamic 
situation. Ryan, W.J. pp 881-890 of In Proceedings of the seventh 
annual offshore technology conference. Vol. I. Dallas; Offshore 
Technology Conference (1975). 

From hore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The Ryan Ramp (Patent pending) is a unique structural 
design which affords safe transfer of personnel and equipment 
between vessels and offshore structures. A study conducted on the 
prototype ramp under actual field conditions is presented in this 
paper. The tests relate the forces involved in the system and the 
stability imparted to the vessel. The swing rope and personnel 
basket are also compared with this new technique. Design details 
are discussed. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 22556, 23005 


22812 Petroleum refining phenolic wastewaters. Short, T.E.; 
DePrater, B.L.; Myers, L.H. (Robert S. Kerr Environmental 
Research Lab., Ada, OK). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 5, 113-148(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

A survey of refinery wastewater carried out jointly by the 
Environmental Protection Agency and American Petroleum In- 
stitute determined the amounts of phenolics produced by refining. 
The refineries included in the survey have 85 percent of the Na- 
tion’s crude capacity. The sources of phenolic wastes are catalytic 
cracking, coking, thermal cracking, and miscellaneous processes. 
The efficiency of phenolics removal in five full-scale activated 
sludge treatment systems was studied. In addition, the treatment of 
refinery wastewaters in a pilot-scale activated carbon treatment 
system was evaluated. The problems of analytical variability for the 
phenolic tests on refinery wastewater among 13 laboratories were 
also evaluated in another study. 


22813 Method of upgrading low-grade oils. Kondo, M. (to Su- 
mitomo Shipbuilding and Machinery Co., Ltd.). US Patent 
3,959,119. 1 May 1974. Priority date 4 May 1973, Japan. vp. 

A method is claimed of recovering a refined oil from waste 
oil containing substantial amounts of water and sludge which com- 
prises the steps of introducing the waste oil directly into a fluidized 
bed type cracking furnace and subjecting it to thermal cracking 
therein, introducing the resulting gaseous efflux from said cracking 
furnace into a fractionation column to separate it into a water con- 
taining light vapor component as distillate and a heavy component 
at the bottom of said column, cooling the light vapor component 
to a temperature above the dew point of the water present therein 
and then feeding it into a gas-liquid separator to divide it into a 
vapor phase refined oil, and circulating at least a portion of said 
refined oil to the top of the fractionation column as the reflux 
while recovering the rest as the final product, and feeding said 
vapor phase stream to a gas incinerator and burning it therein. 


treatment technology for 

production facilities. Wyer, R.H.; Van Cleave, H.D.; 

Biglane, K.E. pp 829-842 of In Proceedings of the seventh annual 

offshore technology conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1995), 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The Environmental Protection Agency conducted a major 
study of oil production waste treatment systems to determine the 
current technology, exemplary systems, and effluent limitations. 
The study consisted of four phases: (1) literature survey, (2) data 
collection, (3) field verification, and (4) documentation. Some of 
the conclusions of the study are: physical/chemical brine treatment 
systems consisting of chemical addition and dissolved gas flotation 
are the best demonstrated technology in the Gulf of Mexico and 
Cook Inlet, Alaska; long term average effluent concentrations of 
oil and grease for exemplary gas flotation systems is 25 mg/l. 
Physical/chemical treatment followed by reinjection of produced 
waters is the best demonstrated technology on the California coast. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 22565, 22850, 23005, 23214, 
23448, 24408, 24570, 24742 


22815 Emissions from domestic heating oil combustion. Kraus, 
B.J.; Coburn, J.F. (Exxon Research and Engineering Co., Linden, 
NJ). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 5, 49- 
58(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

Gaseous and particulate emissions from a typical high pres- 
sure gun burner were measured while firing differing fuels in a 
domestic hot air furnace. Emission factors were obtained over a 
wide range of operating conditions including those with relatively 
poor combustion. The emission factors for carbon monoxide, 
hydrocarbons, and nitrogen oxides were 2, 0.5, and 15 Ibs/1000 
gal, respectively, and the effect of fuel properties was not of prac- 


tical significance. There was no discernible fuel effect on the mass 
of the particulate emissions. Particle size distribution measured 
with a multi-stage impactor gave mass mean aerodynamic particle 
diameters near 0.1 microns. Fuels with higher final boiling points 
could be burned under trace smoke conditions by increasing the 


amount of excess air. Emissions of benzo(a)pyrene and 
benz(a)anthracene were less than 1 x 10-* Ibs/1000 gal when 
burning typical heating oil. 


22816 Seasonal mean transport of hypothetical oil slicks in 
southern California waters. Adamo, L.C.; Love, C.M. pp 49-54 of 
In Proceedings of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Available knowledge of the behavior of oil spilled at sea is 
interpreted in terms of the potential trajectories of oil accidently 
released in the area nominated for the federal lease-sale program 
offshore southern california. The area encompases most of the 
Southern California Bight. Pre-existing theoretical and empirical 
results have been applied to available mean wind and mean cur- 
rent data to produce four seasonal charts of probable oil slick 
movement for hypothetical spills in the proposed lease areas. The 
charts show general drift to the southeast at speeds of 5 to 20 nau- 
tical miles per day. Onshore drift is least in winter (December 
through March). Speeds are generally greater further from shore. 
Typically, the component of the drift due to current is two to five 
nautical miles per day while the wind’s contribution is 11 nautical 
miles per day. 


22817 Ecological analysis of hypothetical oil spills occurring in 
the nearshore waters of Long Island, New York. Moore, S.F.; 
Schrader, B.P. (Massachusetts Inst. of Tech., Cambridge). pp 55- 
63 of In Proceedings of the 21st annual technical meeting. Vol. I. 
Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The results of a study to investigate the potential ecological 
effects of oil spills which could occur in the nearshore waters of 
Long Island, New York, are reported. The study consists of several 
principal parts: (1) description of the environment in the study 
area; (2) analysis of population level responses to oil, especially 


population recovery from accidental spills; (3) analysis of response 
of whole habitats to oil, especially habitat recovery from accidental 
spills; and (4) assessment of the biological effects of hypothetical 
oil spills. (auth) 


22818 Lockheed offshore oil recovery system. Scharfenstein, 
C.F. pp 73-80 of In Proceedings of the 21st annual technical meet- 
, ng I. Mt. Prospect, IL; Inst. of Environmental Sciences 
( ). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P!1. 

The detailed design, construction, and testing of the 
Lockheed rough water disc-drum oil recovery system developed 
for the Coast Guard are reported. 


22819 Oil and the environment: a case history. Spaulding, A.O. 
(Rocky Mountain Oil and Gas Association, Denver). pp 87-89 of 
In Proceedings of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The compatibility of oil drilling and production with its en- 
vironment is illustrated with the example of urban drilling and 
production in Los Angeles. The zoning code of the city requires 
that production sites must be surrounded by concrete block walls 
attractively styled with contiguous landscaping. The pumps and 
other equipment must be sound proofed. With more than 500 
wells there have been only four minor accidents and these were all 
contained within the drill site itself. (JSR) 


22820 Offshore ecology investigation. Sharp, J.M.; Tyson, J.W. 
pp 499-511 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The Offshore Ecology Investigation (OEI) was initiated to 
assess the envir logical impact of petroleum drilling 
and production off the coast of Louisiana. During the past two 
years, eight synoptic field sampling and data collecting exercises 
were completed in Timbalier Bay, Louisiana and offshore to a 
depth of about 100 feet. The collective investigations are directed 
to the determination of the possible effects of petroleum drilling 
and production on these estuarine and continental shelf 
ecosystems. Comparisons are made between (1) the shallow water 
bay system and the adjoining nearshore shelf region and (2) plat- 
form locations experiencing prolonged intensive production and 
both nearby and distant control locations having experienced no 
drilling or production activity thus far. All investigations were con- 
ducted concurrently during each of the eight experiments with 
measurements and sampling being accomplished according to grid 
points pre-selected on the basis of anticipated spatial variability 
(and adjusted as the program proceeded to conform to observed 
variability). Seventy-nine (79) percent of the investigations demon- 
strated either no harmful impact or a beneficial impact and 21 per- 
cent of the investigations in the opinion of the Council, required 
further interpretation but did not demonstrate harmful impact. The 
need for further interpretation arises from one or more of several 
reasons: insufficient data; internally inconsistent results reported; 
data reported by others; or the reporting mechanism did not pro- 
vide sufficient information to allow a decision. It would seem from 
the evidence provided that no harmful impact on the environment 
from production or drilling is demonstrated. 


22821 Wind and current effects on oil slicks. Mur- 
ray, S.P. pp 523-533 of In Proceedings of the seventh annual 
offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The relative effect of local winds and near-surface currents 
in determining the movement of oil slicks in coastal and shelf 
waters was determined from 39 surveys by Raydist-equipped 
helicopters during the Main Pass 41C spill off the Mississippi Delta 
in March 1970. Orientation of oil slicks is closely controlled by 
local wind direction; slicks usually form 10°-40° to the right of the 
wind. Wind shifts associated with various sectors of migrating high- 
pressure cells quickly realign new slicks and actively dissipate old 
ones. Density fronts, both ambient and quasi-stationary, also play 
important roles in determining slick movement and size. An easily 
utilized regression model for slick area and orientation as a func- 
tion of wind velocity and local conditions is also presented. 
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Influx of petroleum hydrocarbons into the ocean. Bates, 
C.C.; Pearson, E. pp 535-544 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P3. 

Four definitive studies have been published in the past five 
years regarding the influx of petroleum hydrocarbons (PHC) into 
the world ocean. The first three studies (those by the Mas- 
sachusetts Institute of Technology (1970), University of Oklahoma 
(1973), and the U.S. Coast Guard (1973)) omitted the contribu- 

tion of PHC from natural seepage, coastal municipal wastes, and 
aon urban runoff outside the riverine systems. The fourth study 
by a National Academy of Sciences Panel (1975) now includes 
these factors and concludes that approximately 6.1 million metric 
tons of PHC (or about 0.25 percent of that produced) entered the 
ocean annually in the 1971-1972 time frame. Major PHC sources 
were calculated to be: Marine Transport-33 percent; river run-off- 
27 percent; coastal activities-18 percent; atmospheric fallout-10 
percent; natural seeps-10 percent, and offshore petroleum produc- 
tion-2 percent. A definite need exists to proceed with the United 
Nations ‘Earthwatch’ effort relative to systematic and stan- 
dardized monitoring globally of marine pollution by PHC in order 
to resolve the many unknowns still existing in regards to the in- 
puts, fates, and effects of hydrocarbons in the marine environment. 


22823 Evaluation of likelihood of cargo spills at alternate port 
sites. Smith, W.S.; Nair, K.; Shah, H.C. pp 493-501 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A methodology to evaluate the influence of alternate super- 
tanker port facilities on the likelihood of cargo spills for conditions 
in which little or no data exist is presented and illustrated. The 
three alternative examples presented indicated that the likelihood 
of cargo spills of all sizes would increase if current port facilities 
were maintained (Alternative 1) and decrease for both supertanker 
facilities constructed in a port or bay (Alternative 2) or offshore 
(Alternative 3). Decisions regarding port sites should not be made 
solely on the probability of occurrence of spills, but should also 
consider the consequences of a spill. 


22824 High seas oil recovery systems development and testing. 
Leary, J.F. pp 503-513 of In Proceedings of the seventh annual 
offshore technology conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The nature of high seas oil spills required the development 
of special devices which would operate and recover oil in the 
rough water environment. The importance of fast response to these 
situations dictated certain size and weight requirements and the oil 
spills predicted, dictated the recovery rate capability. These 
specifications are outlined and a history of events leading to the 
development and test of prototype systems is discussed. Certain of 
the oil recovery techniques are mentioned. Devices carried to 
prototype or advanced laboratory model level are discussed. Exam- 
ples are the Free Vortex, the Weir-Basin, and the Disc-Drum. At- 
tention is given to the theory of operation of these systems. Oil 
tests and sea tests of these devices are discussed. The capability of 
these — as a result of recent design changes and tests is 
covered. 


U.S. Coast Guard fast current oil removal system 
development program. Jensen, D.S. pp 515-525 of In Proceedings 
of the seventh annual offshore technology conference. Vol. I. Dal- 
las; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Five concepts to control and remove oil slicks in water cur- 
rent velocities of up to 10 knots are presented. Present technology 
generally limits the effective removal of oil spills to current speeds 
of | to 2 knots. Several fast pollution risk areas exist where either 
high currents prevail or it is desirable to tow response equipment 
at high speeds. The U. S. Coast Guard, Office of Research and 
Development, has undertaken a program to develop a fast current 
oil removal system. Results of a fast current oil behavior study are 
summarized. The five concepts are described and results of 
preliminary laboratory testing are presented. 


22826 Hydrodynamic in oil spill control and removal. 
Leibovich, S. pp 527-544 of In Proceedings of the seventh annual 
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offshore techno! conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 

From International cryogenic materials conference; King- 

ston, Ontario, Canada (22 Jul 1975). 
See CONF-750716—P!1. 

The theoretical performance of oil spill control equipment 
in calm and rough water is considered. It is concluded that the 
scaleup of disc-type skimmers is limited by oil layer instabilities. 
Other skimmer types are also treated. Increases in wave steepness 
within containment booms are shown to promote the formation of 
water-in-oil emulsions or enhanced oil dispersion. An operational 
cut-off is also suggested for oil spill control operations as a func- 
tion of oil type and environmental conditions. An analysis is also 
given that explains observed thickening of oil in the crests of 
waves. 


22827 Computer simulation of offshore oil spill cleanup opera- 
tions. Cochran, R.A.; Fraser, J.P. pp 545-555 of In Proceedings of 
the seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From International cryogenic materials conference; King- 
ston, Ontario, Canada (22 Jul 1975). 

See CONF-750716—P1. 

Computer simulation provides a powerful tool for use in 
selection and design of oil spill control equipment. This paper 
describes an oil spill simulation program which enables the user to 
assess the effects of weather and of the performance charac- 
teristics of oil spill control equipment on the recovery of spilled 
oil. Results of a sample case are shown which indicate the trends 
which might be expected from variations in the number of skim- 
mers used, their ability to operate to different maximum wave 
heights, other skimmer performance characteristics, length of time 
spent on the job, and size of the spill. 


22828 Development in France of an offshore oil spill pick-up 
system. Ricci, R.J.; Amande, M.J.C. pp 563-569 of In Proceedings 
of the seventh annual offshore technology conference. Vol. I. Dal- 
las; Offshore Technology Conference (1975). 

From International cryogenic materials conference; King- 
ston, Ontario, Canada (22 Jul 1975). 

See CONF-750716—P1. 

An off-shore oil skimmer along with required peripheral 
equipment has been developed by the French Government. The 
system is a result of efforts by the Centre National pour 
Exploitation des Oceans (CNEXO) on the basis of the Vortex Oil 
yg developed by the Elf Petroleum Company and Bertin et 

. The Marine Marchande has acquired four such systems to be 
par ke in a state of readiness to combat large off-shore spills. 
The devices have a capacity of up to 1,000 GPM oil collection and 
are designed to be rapidly towed to the site of a spill. A system 
description is presented along with general aspects of the develop- 
ment program. Preliminary shake-down trials have been conducted 
and sea trials with the four production units are scheduled for the 
immediate future. The Vortex Oil Drinker has been used in real 
spill incidents in the harbors of Le Havre and Brest. A description 
of those operations and summary of the results are also presented. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 23477, 23486 


22829 (NSF-RA-N—74-225) Economic analysis of declining 
—— supplies in Texas: income, employment, tax, and produc- 
tion effects as measured by input-output and supply-demand simula- 
tion models. Project S/D-2 and S/D-3, final report. Holloway, M.L.; 
Grubb, H.W.; Grossman, W.L. (Texas Governor's Energy Advisory 
Council, Austin (USA)). 18 Feb 1975. 20S5p. Dep. NTIS $7.75. 
The present and future role of petroleum as a source of tax- 
able income, employment, economic growth, importance as a raw 
material for the chemical industry, and changes in the economy of 
Texas that can be expected as a result of declining availability of 
domestic oil and gas are analyzed. Consumer demand of the 11.8 
million people of Texas, out-of-state demand, government sector 
demand, and demands for capital are estimated. Energy prices, oil 
and gas supply response to prices, price elasticity of demands, and 
income elasticity of demands for the outputs of each sector are 
estimated and entered as data for the analyses. Computer-calcu- 
lated annual simulations of the time stream of standard economic 
indicators are presented, including employment, personal incomes, 
taxes, savings, industrial sector output, gross state product, and 
prices of natural gas, electricity, and petroleum products. Projec- 
tions are made of both aggregate energy demand and individual 
fuel demands by user class for each of five policy variables and 
eight parameter estimates. The impacts of reducing exports of 
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crude oil and natural gas as compared with increasing imports 
when supplies are short can be estimated. The magnitude of fuel 
substitution from changing relative prices of fuels can be estimated 
for the current technology of use for natural gas, petroleum 
products, coal, and nuclear fuels. The impacts of prices, fuel sub- 
stitutions, and oil imports are determined, and results indicate that 
the key policy options are domestic wellhead price regulation and 
Federal import tax fees or quotas. 22 references. 


22830 United Ki regulations for offshore 
structures. Street, W.R. pp 731-736 of In Proceedings of the 
seventh annual offshore technology conference. Vol. III. Dallas; 
Offshore Technology Conference (1975). 


From Offshore technology conference; Houston, Texas,- 


USA (5 May 1975). 

See CONF-750516—P3. 

The paper concerns Regulations for Offshore Installations 
for mineral workings on the United Kingdom Continental Shelf. 
Particular emphasis is placed on permanent structures. The motive 
and method of making the regulations is described and the require- 
ments are specified. Mention is made of the UK Government's ef- 
forts to promote harmonization of regulations, for, in the first in- 
stance North West Europe. 


22831 Certification of fixed steel platforms in the North Sea. 
Bainbridge, C.A. pp 737-755 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. III. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The paper deals with the certification process of a large 
fixed steel platform in the North Sea with particular emphasis on 
the analytical systems developed within the Ocean Engineering De- 
partment of Lloyd's Register of Shipping, to provide an effective 
independent design appraisal. The trend away from generalized 
tules towards the standardization of acceptable methods of design 
and construction is covered with examples of the results of some 
of the 50 platforms already analyzed. The critical conditions 
analyzed, the loading for static and fatigue, and the computation of 
margins of safety are described. 


22832 Development and implementation of regulations for per- 
manent offshore structures. Eri, J. pp 757-758 of In Proceedings of 
the seventh annual offshore technology conference. Vol. Ill. Dal- 
las; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The Norwegian regulations for offshore platforms are in the 
course of being developed. The primary emphasis in establishing 
the regulations will be on pollution control and personnel safety. 
(JSR) 


22833 U.S. offshore regulations. Radlinski, W.A. pp 759-760 
of In Proceedings of the seventh annual offshore technology con- 
ference. Vol. II. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A brief review is given of the rationale of the USA offshore 
ae with emphasis on the offshore platforms and pipelines. 
(JSR) 


22834 Offshore regulations and their impact on permanent 
offshore structures. Robinson, R.J. pp 761 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Industry reaction to offshore regulations is briefly sum- 
marized. (JSR) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 22677 


22835 Dynamic design of conductor tube arrays. Hallam, M.G.; 


Heaf, N.J.; Lyons, R.A.; Wootton, L.R. pp 223-234 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 
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The design of arrays of conductor tubes for deep-water oil 
production platforms may be influenced considerably by the 
dynamic loading and the resulting response. Direct loading due to 
waves is less important than vortex shedding, which can occur in 
several forms. The usual method of avoiding the problem is to in- 
crease the stiffness, and hence the natural frequency, of the array 
but other methods are available. 


22836 Effects of yielding on suspended under tension 
using a trilinear moment vs curvature approximation. Serpas, R.; 
Wilhoit, J.C. Jr.; Merwin, J.E. pp 303-311 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

This paper reports the effects of horizontal tension and 
angle of lift off from a support stinger on a suspended pipeline 
which is allowed to yield if the curvature becomes large enough. 
The effect of yielding over a support stinger, which results in a 
residual moment at the lift-off point, is also investigated. The 
technique developed for the solution of the suspended pipe 
problem employs a numerical procedure using Taylor series and a 
trilinear approximation to the moment vs curvature diagram for 
the pipe. A 16-in.-diameter pipe is used in the computations and 
the results are presented graphically. It is concluded that allowing 
the pipe to yield either in the suspended portion or over a support 
stinger does not significantly affect the depth attainable and 
horizontal tension can be used to control yielding. 


22837 burial by fluidisation. van Steveninck, J. pp 
313-314 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The poor performance of jetting and trenching techniques 
in non-cohesive soil was the incentive for KS EPL to develop 
another technique specifically designed for pipeline burial in areas 
where the sea or river bottom consists mainly of sand. In this new 
technique the bottom adjacent to the pipeline is fluidized over 
such a length that the pipe, having lost its support, sags to the 
desired depth owing to its flexibility and the load exerted by the 
fluidising device resting on the pipeline. The pipeline can be bu- 
ried to considerable depths in one pass and is covered immediate- 
ly. 


22838 Experimental in of pipeline stability in very 
soft clay. Ghazzaly, O.1.; Sung Joo Lim. pp 315-326 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The stability of pipes embedded in clay at water content 
above the liquid limit was investigated. Pipe sections remain stable 
within a weight range depending on the clay moisture content. Soil 
resistances to flotation and settlement decrease, with the increase 
in clay water content, to zero at about twice the liquid limit. Soil 
resistances can be estimated as the clay strength times one-half the 
pipe surface area. A pullout test is proposed to determine the yield 
strength of clay. The flotation force is considered equal to buoyan- 
cy calculated using the saturated unit weight of clay. 


22839 Iterative process for selection of a design for deep water 
submarine pipelines. Serpas, L.B.; Small, S.W. pp 327-335 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

A presentation of logics forming an iterative process enter- 
ing into the planning and selection of a design for a deep-water 
submarine pipeline system shows the need to consider simultane- 
ously various seemingly unrelated criteria, which in practice affect 
the design of the pipeline system. The overall view given could be 
profitably applied to a project early in the planning. The main pur- 
pose is that of identification and discussion of all of the many fac- 
tors that enter into the selection of a design which leads to con- 
fidence in the feasibility of construction, the survival of the 
pipeline, and the reliability of the system to fulfill its financial 
commitments. 


22840 s of bottom trawl gear on submarine 

Gjoersvik, O.; Kjeldsen, S.P.; Lund, S. pp 337-346 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 


PETROLEUM 


2408 ERDA ENERGY RESEARCH ABSTRACTS 


From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

In the North Sea and elsewhere on the Norwegian continen- 
tal shelf there is heavy fishing activity, and especially bottom 
trawling represents a hazard to pipelines on bottom. Theoretical 
studies as well as model and full scale experiments have been un- 
dertaken to clarify important factors which influence the behavior 
of the trawl doors including the forces which are acting when trawl 
doors pass pipelines. The aim has been to obtain more accurate 
knowledge of the risk of damage to a pipeline lying on the bottom. 


22841 Automatic winch control system for a pipe lay barge. 
Willems, C.J.Th.M.; Droste, I.W.; Bell, C.R. pp 139-144 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Hl. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 hee 1975). 

‘ONF-750516—P3. 

A new way has been found to ease the operation of a multi- 
ple and complex mooring system for a pipe laying barge destined 
for pipelaying in deep water and in hostile environments, by use of 
an Automatic Winch Control System. It controls the mooring 
system for the barge movement in the horizontal plane. The dif- 
ferent control loops have been separated for the three movement 
directions. So movement in one direction can be achieved without 
interference with barge movements in the other directions. The 
controllers have been designed with the help of extensive simula- 
tions. Layout and operation of the Automatic Winch Control 
System are discussed. 


22842 Environmental site assessment for a Massachusetts Bay 
deepwater oil terminal. Cox, G.V. pp 471-488 of In Proceedings of 
the seventh annual offshore technology conference. Vol. Ill. Dal- 
las; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P3. 

The selection of candidate deepwater petroleum terminal 
sites from an area bounded by Boston Harbor on the south and the 
New Hampshire border on the north was the object of this in- 
vestigation. Four zones in the study area were defined, and one 
site in each area was selected for environmental evaluation. Three 
additional sites further offshore were also included. Sites have 
been ranked on the basis of available information and recommen- 
dations for ancillary actions have been made. 


22843 Reel pipelay ship: a new concept. Goren, Y.; Yenzer, 
D.E.; Cushing, C.R.; Friedland, N. pp 631-646 of In Proceedings 
of the seventh annual offshore technology conference. Vol. III. 
Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P3. 

To insure economic success, technological development 
must blaze the trail of any undertaking in the field of offshore oil 
production. In order to meet the requirements and challenges of 
pipelaying in deep and rough waters, the team who designed, con- 
structed, and is successfully operating the world’s first and only 
column-stabilized lay barges, have concentrated a massive effort to 

ign the Reel Ship - a new concept, which is presented in this 
paper. Following a discussion of the application, advantages, and 
special features of the ship, the paper describes the details of the 
Reel Ship system pipelay operation. Following that, the paper 
presents the design criteria and features of the vessel, and, finally, 
a description of the various components of the pipe-handling 
equipment and the design procedures which led to their selection. 


22844 Cargo instrumentation and control system for floating 
LPG terminal. Noeltner, R.H. Jr.; Martinec, W.J. pp 829-846 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The instrumentation and control system being built for the 
first LPG floating terminal is described. This floating terminal is a 
concrete barge and will be used in the Java Sea off Indonesia. The 
system features capacitance level sensors, capacitance densitome- 
ters, platinum RTD’s, LVDT type pressure sensors, an attitude 
sensor, central processing computer which provides volume and 
mass data, and a complete console which provides displays, 
printer, controls, and alarm annunciators. In addition, a no-mov- 
ing-parts mass flow system employing a vortex shedding volumetric 
flowmeter and a capacitance densitometer provides independent 
redundancy. 
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New radioelectric pilot aid for harbor entrance. Laurent, 
P. pp 289-296 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 te 1975). 

ONF-750516—P1. 

A new oil terminal is being built at ANTIFER, north of Le 
Havre. This harbor is intended to accomodate ships up to 300,000 
tons. It has been found necessary to equip this harbor with a 
modern system allowing ships to be guided with a great accuracy, 
from the entrance of the channel to their berth. An original 
guidance system has been developed. It is mainly composed of a 
radiolocation device, of a position data processing center for the 
generation of the parameters required for the pilot, and of a light 
portable equipment allowing a convenient display of these parame- 
ters. The flexibility of the techniques used to answer the particular 
requirements of the ANTIFER terminal makes possible their adap- 
tation to the numerous cases of harbor entrance areas. 


22846 Instrumentation of a 1000 ton nylon single point moor- 
ing hawser. Linehan, J.; Ingamells, D.; Vodden, D.C. pp 647-659 
of In Proceedings of the seventh annual offshore technology con- 
ference. Vol. I. Dallas; Offshore Technology Conference (1975). 
From — technology conference; Houston, Texas, 


USA (5 
ONF_750516—PI. 
With the ever expanding size of VLCC’s and their increased 


frequency of berthing single point mooring buoys, mooring loads 
are substantially increased. These larger loads are placing greater 
demands on mooring hawsers. Such loads necessitate larger and 
stronger ropes or complicated and inefficient rope systems, should 
smaller ropes be used. Load monitoring is an effective method of 
not only decreasing the risk of failure, but it can also be cost effec- 
tive by increasing mooring hawser service life. 


22847 Determination of impact forces, mooring forces, and mo- 
tions of supertankers at marine terminal. Lee, T.T.; Nagai, S.; Oda, 
K. pp 661-678 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

This paper provides a method to predict: (1) dynamic 
response of supertankers moored at sea-berth excited by water 
waves; and (2) related mooring forces and impact forces induced 
to berthing structures. Significant results included: (1) effects of 
dolphin-fender stiffness on hydrodynamic mass, (2) effects of 
elastic characteristics and initial tensions of mooring lines on im- 
pact forces, mooring forces, and ship motions, and (3) effects of 
wave characteristics on these forces and motions. The information 
will assist planners, designers, and operators of marine terminals 
for supertankers. 


22848 Role of model tests in the design of single point mooring 
terminals. Pinkster, J.A.; Remery, G.F.M. pp 679-702 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975) 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A broad outline is given of model tests with single point 
mooring systems. This includes the purpose of the model tests, the 
information necessary to set up test programs, the scope of tests, 
the characteristics simulated, measurements carried out, possible 
sources of errors, and the analysis of results. Furthermore, exam- 
ples of test results are given which show phenomena characteristic 
of s.p.m. terminals. Finally, some of the phenomena observed dur- 
ing tests and a source of uncertainty in existing methods to calcu- 
late the behavior of s.p.m.-ship systems are discussed. 


22849 Design, fabrication, installation, and operation of a sin- 
gle anchor log mooring (SALM) tanker terminal in 300 feet of 
water. Kiely, W.L.; Pedersen, K.I.; Gruy, R.H. pp 703-715 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The design, fabrication, installation, and operation of a Sin- 
gle Anchor Leg Mooring (SALM) system are described. It is 
presently functioning as a tanker loading terminal and is an in- 
tegral component of an offshore oil production field located in 
nearly three hundred feet of water. The design and installation 
techniques which were used to adapt this system to the deep water 
application and the operational performance of the system are 
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discussed. The SALM is used to permanently moor a tanker which 
is receiving product directly from the production platform. In- 
cluded will be a discussion of the unique problems encountered 
during the design and installation of this very deep water mooring 
system and with the unique but increasing application of an SPM 
as part of an offshore production field. 


PROPERTIES 


22850 Sulfur in world crudes. Thompson, C.J.; Shelton, E.M.; 

Coleman, H.J. (Energy Research and Development Administration, 

— ille, OK). Hydrocarbon Process.; 55: No. 2, 73-76(Feb 
). 

Many petroleum consuming countries are dependent on 
crude oil supplies from many areas of the world. Refiners will need 
to know the sulfur content in these crudes in order to get sufficient 
feedstocks. Just how much sulfur they should anticipate is the pur- 
pose of this review that summarizes sulfur data from important 
fields involved in world trade. Some smaller fields not directly used 
in world trade are also reported for.comparison. Quantitative sul- 
fur content is determined routinely on ali samples of crude oil ob- 
tained for analysis by the ERDA Bartlesville, Oklahoma, Energy 
Research Center. These crude oil analyses provide the source of 
sulfur data tabulated in this report. The data are summarized by 
world geographical areas. Crude oil characterization data are also 
available at Bartlesville (BERC) along with other identifying data. 


22851 Modeling crude oils for low interfacial tension. Cash, 
R.L.; Cayias, J.L.; Fournier, R.G.; Jacobson, J.K.; Schares, T.; 
Schechter, R.S.; Wade, W.H. (Univ. of Texas, Austin). pp 217-226 
of In Improved oil recovery. Dallas; Society of Petroleum En- 
gineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

Based on the correlation of interfacial tension behavior for 
three homologous series of hydrocarbons and a simple, mole frac- 
tion averaging procedure, it was found possible to predict interfa- 
cial tensions for complex hydrocarbon oil phases/aqueous surfac- 
tant phases. This leads to a validation of the equivalent alkane car- 
bon number (EACN) concept for a mixed hydrocarbon oil phase. 
The EACN for eight crude oils was determined, and it was found 
that the interfacial tension of crudes can best be modeled by al- 
kanes in the range of hexane to nonane. 


22852 Method and tus for bottom hole testing in wells. 
Dale, C.R. US Patent 3,957,117. 18 May 1976. Filed date 5 Aug 
1974. 8p. 

Method and apparatus for bottom hole testing in producing 
or injection wells under pressure employing a tool adapted to be 
lowered on a flexible line to sampling depth in a well, the tool in- 
cluding a first section containing a closed sample chamber 
detachably connected to a second section containing time delay 
fluid escapement means operable to maintain the closed condition 
of the chamber until the sampling depth is reached and to then 
cause entry of a well fluid sample to the chamber followed by its 
closure to retain the sample and preserve the well pressure at the 
sampling location, the method including withdrawing the tool from 
the well, disconnecting the sections to recover the sample chamber 
independently of the second section, and transferring and opening 
the chamber for testing of its well fluid content. 22 claims, 16 
drawing figures. 


STORAGE 


22853 Observed behavior of the Ekofisk oil storage tank foun- 
dation. Clausen, C.J.F.; Dibiagio, E.; Duncan, J.M.; Andersen, 
K.H. pp 399-413 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

In June 1973 the Ekofisk tank was successfully installed on 
the seafloor in the middle of the North Sea. In November the same 
year it was subjected to several storms which resulted in loads on 
the structure close to the 100-year design values. The observations 
of settlements and pore water pressures show that the tank has 
behaved satisfactorily. Build-up of excess pore water pressures was 
measured, indicating that liquefaction of even dense sand deposits 
is a possibility that must be considered carefully in connection with 
gravity structures. 


NATURAL GAS 


NATURAL GAS 


REFER ALSO TO CITATION(S) 22595, 22596, 22597, 23438 


22854  (NTIS/PS—75/463) Natural gas. Part 1. Supply, de- 
mand, and utilization. A bibliography with abstracts. Search period 
covered: 1964—May 1975. Lehmann, E.J. (National Technical In- 
- Service, Springfield, Va. (USA)). Jun 1975. 148p. NTIS 


Citations concerning the supply, demand, and utilization of 
liquefied natural gas are presented. These studies were selected in 
order to cover trends, industrial and residential consumption, fuel 
substitution, availability, costs, Government policies, and regula- 
tions. (Contains 97 abstracts). See also NTIS/PS-75/464, Natural 
Gas. Part 2. Marine Transportation. 


RESERVES 


REFER ALSO TO CITATION(S) 22598, 22599, 22600, 22601, 
22602, 22603, 22609, 22610, 22611, 22612, 22613, 22614, 23452 


22855 Potential Gas Committee and undiscovered supplies of 
natural gas in United States. Beebe, B.W.; Murdy, R.J.; Rassinier, 
E.A. pp 90-96 of In Methods of estimating the volume of un- 
discovered oil and gas resources. Haun, J.D. (ed.). Tulsa, OK; 
American Association of Petroleum Geologists (1975). 

From Conference of The American Association of Petrole- 
um Geologists; Stanford, California, United States of America 
SUSA® (21 Aug 1974). 

See CONF-740864—. 

A brief outline is given of the policy and functions of the 
Potential Gas Committee, an industry committee supervised by the 
Mineral Resources Institute of the Colorado School of Mines 
Foundation, Inc. Topics discussed are: guidelines for estimation of 
potential supply of natural gas in the US, definitions and concepts 
of potential supply of natural gas, and technique for estimating 
potential supply of natural gas. (JSR) 


22856 Comparison of volumetric and material balance esti- 
mates of gas-in-place Washington Cockfield ‘'D’’ sand reservoir. E!- 
kins, L.F. pp 27-42 of In Improved oil recovery. Dallas; Society of 
Petroleum Engineers (1976). 

From SPE symposium on improved oil recovery; Tulsa, 
Oklahoma, United States of America *USA® (22 Mar 1976). 

See CONF-760333—. 

After development of this gas reservoir was complete, the 
volumetric estimate of gas-in-place was about 250 M®cf. Net gas 
production during cycling and subsequent blowdown, which 
reduced pressure in the reservoir from 4590 psig initially to an 
average pressure of 540 psig, indicates gas actually in place was 
about 135 M®cf. An in-depth review of the reservoir has been 
made to determine what combination of problems in core analyses, 
log interpretations, and geologic considerations led to this 85 per- 
cent overestimate of gas-in-place. 


EXPLORATION 


REFER ALSO TO CITATION(S) 22615, 22617, 22618, 22619, 
22620, 22621, 22622, 22623, 22624, 22672, 23136, 23992, 24380 


22857 Exploratory drilling on the Canadian Continental Sheif, 
Labrador Sea. Duval, B.C. pp 59-73 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The Labrador Shelf is still at a very early stage of explora- 
tion. The various factors which make exploratory drilling particu- 
larly difficult and shorten the operating season, like ice-pack, 
icebergs, and meteorology, are discussed. After a first unsuccessful 
attempt in 1971 with a conventional anchored-type vessel, the 
technological breakthrough occurred when PELICAN, a dynami- 
cally positioned drillship, was successfully used in 1973 and 1974, 
which resulted in two gas discoveries out of three wells drilled. A 
description of this operation is presented as well as possible appli- 
cations to other areas. 
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DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 22627, 22629, 22630, 22631, 
22636, 2263 
22644, 22646, 
22653, 22654, 
22661, 22662, 
22669, 22670, 
22678, 22679, 
22686, 22687, 
22695, 22696, 
22705, 22706, 
22766, 22768, 
23703, 23704, 23748, 
23819, 23820, 23944, 23945, 24123, 24124, 24125, 
24238, 24324, 24557, 24561, 24571 


(MERC/RI—76/2(Rev.)) Fluid flow simulation of a 
ruptured gas well. Shuck, L.Z.; Huston, J.C. (Energy Research and 
Development Administration, Morgantown, W.Va. (USA). Mor- 
= Energy Research Center). Apr 1976. 45p. Dep. NTIS 


The transient unrestricted flow of gases from a long piping 
system is examined experimentally to determine the applicability of 
different theoretical methods proven for smaller L/D ratio tubes 
and for pressure vessels. These methods include: (1) Method of 
Characteristics Wave Diagram Theory, (2) Quasi-Steady Flow 
Theory, (3) Isentropic Flow Theory through a Converging Nozzle, 
and (4) a newly proposed Semi-Empirical Product-Solution 
method. The corresponding pressure ratio curves at the closed end 
of the tube were plotted and compared with experimental data for 
initial pressures of 100 and 475 psig. A discussion of the ad- 
vantages and disadvantages of each theoretical method with regard 
to the overall pressure distribution, mass flow rate, formulation of 
the shock wave, and the ease of usage is presented. 


22859 Pile load tests in calcareous soils conducted in 400 feet 
of water from a semi-submersible rig. Angemeer, J.; 
Carlson, E.D.; Stroud, S.; Kurzeme, M. pp 657-670 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

An offshore pile load test program was conducted in cal- 
careous silts and sands off North West Australia. The tests were 
carried out in 408 feet of water from the semi-submersible ex- 
ploration drilling vessel the ‘'Ocean Digger’’. These tests form part 
of the foundation investigation program for a proposed gas produc- 
tion platform at the North Rankin ‘’A’’ location. Both driven and 
grouted pipe piles were tested, the deepest test being 400 feet 
below the sea bed. The results disclosed that ultimate skin friction 
capacity was in excess of 2000 psf for grouted piles, and 300-400 
psf for driven piles. Details and results of the testing program are 
given, including soil profile data, together with an outline of spe- 
cial equipment combinations and work techniques. The program's 
successful conclusion confirmed the feasibility of utilizing a float- 
ing vessel and conventional drilling equipment to perform pile load 
tests to obtain reliable foundation design criteria in deep water. 


22860 Removal of moisture from a natural gas stream by con- 
tacting with a liquid desiccant-antifreeze agent and subsequently 
chilling. rper, E.A. (to Phillips Petroleum Co.). US Patent 
3,925,047. 9 Dec 1975. Filed date 3 Dec 1973. 8p. 

A moist ining gas is contacted with a liquid desic- 
cant-antifreeze agent in such a manner as to remove at least a por- 
tion of the moisture in the gas and introduce a sufficient amount 
of said agent in vapor phase into said gas to prevent the formation 
of solids in subsequent processing steps. 7 claims, | drawing figure. 


PRODUCTS AND BY-PRODUCTS 


22861 Floating offshore LNG liquefaction facility: a cost effec- 
tive alternative. Terry, M.C. pp 717-724 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 
From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 
See CONF-750516—P1. 

A cost evaluation was made of a floating LNG facility to 
Process natural gas reserves at fields that are too far offshore, in 
too great a water depth, or too small to justify the large capital in- 
vestment of pipelines and other facilities. The cost of the floating 
facility was compared with that of a landbased facility and the 
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evaluation indicated that the cost of the floating facility was ap- 
proximately half of that of the landbased facility. (JSR) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 22665, 22666, 22667, 22668, 
22669, 22670, 22671, 22811 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 22814 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 22565, 23448, 24739 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 22714, 24400 


22862 System for disposing of radioactive water. Gotchy, R.L. 
(to Energy Research and Development Administration). US Patent 
3,932,300. 13 Jan 1976. Filed date 10 Sep 1973. 6p. 

PAT-APPL-395,677. 

A system is described for reducing radioactivity released to 
the biosphere in the course of producing natural gas from a reser- 
voir stimulated by the detonation of nuclear explosives therein. 
Tritiated water ptoduced with the gas is separated out and 
returned to a nuclear chimney through a string of tubing posi- 
tioned within the well casing. The tubing string is positioned within 
the well casing in a manner which enhances separation of the 
water out of the and minimizes entrainment of water into the 
gas flowing out of the chimney. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 22830, 22831, 22832, 22834, 
23477 


22863 (NSF-RA-N—74-243) State/federal regulation of natu- 
ral gas. Project L/R-7, final (draft). Lee, M. (Texas Governor's 
Energy Advisory Council, Austin (USA)). 29 Oct 1974. 57p. Na- 
tional Science Foundation, Washington, DC. 

The nation must pursue policies which will bring the supply 
of and the demand for natural gas into balance. Choosing those 
policies will require that the costs and benefits of alternative op- 
tions be quantified and the crucial qualitative judgments be 
rendered. For example, the size of consumer rate hikes and the ex- 
tent of producer supply increases must be estimated accurately; 
then, and only then, it must be decided whether the benefits of 
deregulation outweigh the costs. Not every problem raised by the 
natural gas ‘’shortage’’ can be resolved by some modification of 
regulation. It would be appropriate to consider the use of other 
tools to fashion a solution. If vertical integration is a problem, 
solve it with divorcement statutes or vigorous application of the 
antitrust laws. If inefficient end-use is a problem, solve it with 
taxes on or prohibitions of disfavored uses. If drilling sites are 
scarce, speed up offshore lease sales or open up new OCS areas. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 22677, 22835, 22836, 22837, 
22838, 22839, 22840, 22841, 22843, 22845 


22864 System for distributing pressurized gas from a liquefied 
gas source. lung, J. (to Guntner, SA). US Patent 3,925,048. 9 Dec 
1975. Priority date 8 Aug 1973, France. 8p. 

Device enabling the automatic supply of a point of distribu- 
tion of gas under pressure such as but and prop from a tank 
supplied with liquefied gas is claimed. The device comprises a 
thermal pump and a vaporizer mounted in series and control mean 
ensuring a continuous and automatic supply of said point of dis- 
tribution with vaporized gas. 10 claims, 9 drawing figures. 
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PROPERTIES 


REFER ALSO TO CITATION(S) 24044 


STORAGE 


22865 Storage of natural gas. Grow, G.C. Jr. (Consulting 
Geologist, Westfield, NJ). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 4, 99-134( 1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

Natural gas provides about one-third of our energy. The pri- 
mary method of storing it is in underground reservoirs, most of 
which are partially depleted gas pools. Storage is needed to permit 
high load factor operation of gas transmission lines and provide ad- 
ditional volumes near major markets during winter months. 
Geologically favorable conditions are necessary in establishing a 
Storage facility. It was first tried in Welland, Ontario in 1915. 
There are now 360 storages located in 26 states with a total 
capacity of nearly 6.3 trillion cubic feet. Availability of storage has 
been a major factor in the growth of the gas industry during the 
past 2'/, decades. In order to maintain proper deliverability rates a 
portion of the gas in a reservoir, called ‘cushion gas’’, remains 
permanently in the pool as part of capital investment. The 
“working gas’’ is that which is injected and withdrawn 
injected during the summer months of low demand 
(less than pipeline capacity) and withdrawn during the winter 
months of high demand (greater than pipeline capacity). Natural 
gas can also be stored by converting it to a liquid at -260°F, thus 
reducing its volume ‘/gg9, and storing it in specially constructed 
vessels. It can be regasified as needed to meet peak hour demands. 
There are now 43 major LNG facilities in U.S. with total storage 
capacity of 59 billion cubic feet in vapor state. Storage is a very 
important segment of the gas industry and capacity has been grow- 
ing at the rate of 6 to 8 percent annually. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 23403, 23438, 23487, 23505 


SITE GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 22872 


DRILLING, FRACTURING, AND MINING 


22866 Tunnel layout for longwall mining using shields. Johns, 
R.W. (to World Oil Mining Ltd.). US Patent 3,960,408. 1 Jun 
1976. Priority date 18 Mar 1974, Canada. 18p. 

In the underground mining of friable mineral deposits such 
as bituminous sands, method and apparatus are disclosed in which 
a working crosscut in the mineral deposit is established, connecting 
two parallel operating tunnels. The front wall of the crosscut is un- 
supported and forms the mining wall. The roof and rear wall of the 
working crosscut is supported by a novel mining shield comprising 
a plurality of forwardly inclined, base supported arch members 
positioned in adjacent abutting relationship and each indepen- 
dently advanceable towards the mining wall. A conventional min- 
ing machine is employed under the mining shield in the working 
crosscut, operating across the full width of the mining wall. As the 
mining machine removes a cut, apparatus upon the mining 
machine advances individual mining arch sections forwardly into 
the mining face the depth of the cut, leaving the backs unsup- 
ported and free to collapse behind the advancing mining shield. 
The procedure continues until a blocked-out section of the mineral 
deposit is traversed. The mining operation is successively repeated 
in the collapsed mineral material until the mineral deposit is mined 
out. 


OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 22872, 24922 


OIL SHALES AND TAR SANDS 
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22867 (UCRL—51838) Release of gas from heated oil shale 
and from 


mixtures of dolomite and quartz. Taylor, R.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
12 Jan 1976. Contract W-7405- -Eng-48. 33p. Dep. NTIS $4.00. 
Experiments and calculations were performed to determine 
the amount of gas released from heated oil shale. It is known that 
kerogen, a component of oil shale, releases gas when heated. 
When the temperature is increased, the kerogen yields not only gas 
but char, a solid that reacts with steam and CO, (by-products of 
heated shale) to yield H, and CO. It was found that as much as 
200 moles of CO and H, could be produced by the reaction of | 
kg of kerogen with steam at 1200°C. Another of the gas-releasing 
components of oil shale, carbonate minerals, begins to decompose 
at 500°C; decomposition is complete at about 700°C after 1000 hr. 
The minerals begin to decompose at a lower temperature in steam. 
Reactions among carbonates and silicates resulted in the release of 
CO, even under high CO, pressure. 


22868 (UCRL— 78098) Oil degradation during oil shale retort- 
ing. Raley, J.H.; Braun, R.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 May 1976. Contract W-7405-Eng- 
48. 13p. (CONF-760826—3). Dep. NTIS $3.50. 

From American Chemical Society meeting; San Francisco, 
California, United States of America *USA®* (29 Aug 1976). 

Recent experimental data demonstrating the effects of 
varied thermal histories on oil yield from powdered Colorado shale 
are reviewed. Losses in overall yield resulting from interruption of 
a rapid heating schedule with an isothermal holding period are 
directly related to the amounts of oil that are produced during the 
holding period. These amounts are also correlated with the inert 
gas flow rates required to raise the yields to the assay value. The 
results show that degradation of oil outside the shale particles is 
the major determinant of oil yield from powdered shale. Maximum 
thermal degradation rates are calculated from these data and com- 
pared with pyrolysis rates for petroleum fractions. 


22869 Environmental considerations of bioleaching as a condi- 
tioning step in retorting of oil shale. Moussavi, M.; Yen, T.F. 
(Univ. of Southern California, Los Angeles). pp 143-146 of In 
Aeromny of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Bioleaching prior to retorting oil shales can partially 
eliminate the catalytic formation of polymerized hydrocarbons. As 
the carbonate matrix of the oil shale is solubilized by bacteria, the 
permeability of the rock is increased, allowing the outflow of or- 
ganic matter to become more complete during retorting and the 
retorting temperature to be lowered. Pyritic and organic S are 
removed by this bacterial conditioning process. The 3 main steps 
characteristic of bioleaching are: oxidation and reduction of S, dis- 
solution of the mineral matrix, and sludge handling. (JGB) 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 22468, 22472, 22765, 22871 


22870 In situ of oil shale. Timmins, T.H. (to Mobil 
Oil 7% US Patent 3,950,029. 13 Apr 1976. Filed date 12 Jun 
1975. 8p. 

An in-situ retorting method and system for recovering 
hydrocarbons from an oil shale deposit is described. A retorting 
zone is formed in the deposit and is comprised of at least two gal- 
leries which are separated by a barrier of oil shale thick enough to 
prevent leakage of gas between galleries. A plurality of rooms are 
formed within each gallery and are defined by walls of oil shale 
having substantially less thickness than the barriers. As a gallery is 
completed, it is sealed. Rubblized oil shale within the rooms of the 
gallery is retorted and the products recovered. Since the barriers 
between galleries protect workers against gas from a retorting gal- 
lery, work can continue on the adjoining galleries while said gal- 
lery is being retorted. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 22402 


REFINING 
REFER ALSO TO CITATION(S) 22870 


22871 (SAND— 74-0131) Ground surface motion from detona- 
tion of liquid explosive in a hydraulic fracture in oil shale. Vort- 
man, L.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 
1976. Contract AT(29-1)-789. 87p. Dep. NTIS $5.00. 


Surface motion was measured above a detonation of liquid 
explosive in a hydraulic fracture in oil shale and at three stations 
located at 38, 89, and 193 times the charge burial depth away 
from the epicenter. No damaging surface tion was expect 
from a charge of the size detonated, but measurements were made 
to provide a foundation for the surface motion predictions in the 
event commercial application of in situ retorting led to detonation 
of charges of larger size. Measurements recorded were of high 
quality in spite of the low amplitude. Residual displacement at sur- 
face zero as determined from the transient measurement agreed 
especially well with postshot survey. The measurements produced 
data which can be used for first-order predictions of surface mo- 
tion on future detonations of a similar type. 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 22867, 22868, 22871 


22872 (CONF-7406121—) chemistry pertaining to 
oil shale and shale oil. Proceedings of conference—workshop held at 
Washington, DC, June 24—25, 1974. Siggia, S.; Uden, P.C. 
(Massachusetts Univ., Amherst (USA)). 1974. 207p. National 
Science Foundation, Washington, DC. 

From Conference on analytical chemistry pertaining to oil 
shale and shale oil; Washington, District of Columbia, United 
States of America *USA® (24 Jun 1974). 

The objective of the conference-workshop sponsored by the 
National Science Foundation was to survey the field of chemical 
analysis as applicable to oil shale, shale oil and related materials. 
Background material involving geological, mining, engineering and 
environmental questions appropriate to the understanding and 
development of oil shale as a major energy source was also in- 
cluded. Historical perspectives of the development of oil shale- 
shale oil technology over half a century were presented along with 
expert appraisal of the present situation by leaders in the field 
from industry, government agencies, and academic institutions. 
The many problems needing to be faced before oil shale can make 
a major contribution to supplying the nation’s energy needs were 
made clear, and the areas where strong efforts are being made or 
are still to be made were emphasized. The analytical chemical 
aspects of shale oil processing were stressed with regard to the ex- 
amination of existing procedures and techniques and the identifica- 
tion of the needs for new approaches and methods. The relative 
place of federal, private and academic functions in the oil shale 
program was evaluated with respect to the needs and development 
of analytical methodology. Eight presentations were indexed in- 
dividually for ERDA’s data base. (JGB) 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 22554 


22873 Recovery of vanadium and nickel from Athabasca tar 
sands fly ash. Stemerowicz, A.; Bruce, R.W.; Sirianni, G.V.; Viens, 
G.E. (CANMET, Ottawa). Cl (Can. y in. xy etall.) Bull.; 69: No. 
768, 102-108(Apr 1976). 

Low percentages of vanadium, nickel and iron are as- 
sociated with the bitumen fraction of tar sands. Compounds of 
these elements are concentrated into the fly ash produced when 
the petroleum coke fraction of this bitumen is burned. It appears 
that these sands also represent a resource for vanadium and, to a 
lesser degree, for nickel provided that suitable extraction 
techniques for these metals can be developed. A combination of 
mineral dressing and pyrometallurgical experiments were per- 
formed on two samples of fly ash from the Great Canadian Oil 
Sands plant near Fort McMurray, Alberta. Both these samples con- 
tained carbon that had to be reduced in quantity before the smelt- 
ing experiments could be performed. Flotation recovered 90 per- 
cent of the nickel and 86 percent of the vanadium in a low-carbon 
fraction and 99 percent of the carbon in a high-carbon fraction 
containing 85 percent C. Three different smelting flowsheets were 
investigated, using approximate 30-lb charges in a small single- 
phase arc furnace.The one that appears to have the greatest poten- 
tial for high recoveries and for control of the composition of the 
marketable products consists of a total reduction of all the desired 
metallic values from the fly ash, using some of the carbon already 
in the ash as reductant. The resulting alloy would contain Ni, Fe, 
V, Si, and C. Possible routes for separation of the metallic values 
contained in this alloy are proposed, but none of these have yet 
an investigated because of the lack of a sufficient supply of the 
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ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 22565, 22872 


22874 Environmental for oil shale development. Gage, 
S.J. (Environmental Protection Agency, Denver). Trans. Am. Nucl. 
Soc., Suppl.; 23: No. 1, 6-7(1976). 

From Conference on environmental aspects of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


FISSION FUELS 


REFER ALSO TO CITATION(S) 23438 


RESERVES 


‘REFER ALSO TO CITATION(S) 23452, 25190 


22875 (GJBX— 16(76)) Uranium deposits of The Grants, New 
Mexico mineral belt. Brookins, D.G. (New Mexico Univ., Al- 
buquerque (USA). Dept. of Geology). 31 Dec 1975. Contract 
AT(05-1)-1636. 159p. Dep. NTIS $6.75. 

The Grants mineral belt forms a SE-trending linear belt of 
U deposits at the southern margin of the San Juan basin. The fol- 
lowing geologic studies of the belt were made: stratigraphy, struc- 
tures, tectonic history, ore deposits and their mineralogy, 
authigenic minerals, detrital minerals, clay minerals, geochronolo- 
gy, etc. Trace element analyses were carried out, including the U 
content of rocks. 13 tables, 25 figs., over 100 references (DLC) 


22876 (GJBX—24(76)) Geology of the upper part of the Fort 
Union Group (Paleocene), Williston Basin, with reference to urani- 
um. Jacob, A.F. (North Dakota Geological Survey, Grand Forks 
(USA)). 1976. Contract AT(05-1)-1633. S6p. (GJO— 1633-4). 
Dep. NTIS $4.50. 

Tabular sandstone beds in the Sentinel Butte Formation are 
thicker (as much as 30 m thick), more laterally extensive (more 
than 2 km wide in many places), and more abundant than in the 
Tongue River Formation. This indicates that high-sinuosity streams 
were more abundant where the Sentinel Butte Formation was 
deposited, and the streams were deeper and occupied wider 
meander belts, as would be found on the landward part of the 
delta plain. Siltstone, claystone, lignite, and a small amount of 
limestone were deposited on natural levees, crevasse splays, and in 
flood basins. The vertical arrangement of the two formations in- 
dicates a progradation of a large deltaic complex into the sea in 
which the Cannonball Formation was deposited. Sandstone in the 
Tongue River Formation classifies mostly as carbonate litharenite, 
and the fine fraction of the formation consists mostly of mica- 
group minerals, some kaolinite-group minerals, and a little mont- 
morillonite. Sandstone in the Sentinel Butte Formation classifies 
mostly as volcanic litharenite, and the fine fraction consists mostly 
of montmorillonite, some kaolinite-group minerals, and a little of 
the mica-group minerals. The highest-grade uranium deposits in 
North Dakota are in the Sentinel Butte Formation in the area of 
the Little Missouri River escarpment in eastern Billings and 
northwestern Stark Counties. Little uranium has been found in the 
Tongue River Formation. Uranium may be more abundant in the 
Sentinel Butte Formation because of the abundance of glassy vol- 
canic matter, which has now been largely altered to montmoril- 
lonite, and the abundance of fragments of volcanic rock. Weather- 
ing of the upper part of the Sentinel Butte Formation during for- 
mation of the Eocene paleosol in the northern Great Plains may 
have mobilized uranium that was deposited in the formation below 
the paleosol before deposition of the overlying Oligocene and 
younger sediment. 


22877 Detrital gold, uranium, and pyrite concentrations related 
to sedimentology in the precambrian Vaal Reef placer, Witwater- 
srand, South Africa. Minter, W.E.L. (Anglo American Corp. of 
South Africa, Ltd., Welkom). Econ. Geol.; 71: No. 1, 157- 
176( 1976). 

This study integrates stratigraphical, structural, petrological, 
and mineralogical data with a comprehensive set of sedimentologi- 
cal data to synthesize a model that describes the genesis of the 
Vaal Reef placer. Results show that the Vaal Reef placer was a 
shoreline feature of the Upper Witwatersrand Basin and that its 
deposition was controlled, firstly, by the major structure of the 
basin and, secondly, by a minor transverse synclinal structure that 
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induced an entry point. New geological aspects that have emerged 
are, firstly, that the tectonic framework during Vaal Reef Stage 
deposition was very much simpler than previously envisaged. There 
is no evidence of subsidiary incipient basining. Secondly, modifica- 
tions of previous conceptual models are made which emphasize the 
importance that detailed dispersal patterns and subtle paleosurface 
forms had on heavy mineral distribution in the distal fluviodeltaic 
environment of carbon-seam placers. Thirdly, sedimentary respon- 
ses involving unconformities, disconformities, and accumulation 
are evidently related to particular entry points and may not be 
specifically correlated beyond their local tectonic framework. 
Fourthly, tectonic instability and basining is dated between Lower 
and Upper Ventersdorp System time and certainly before deposi- 
tion of the Transvaal System. 


22878 Roessing uranium deposit, South West Africa. Berning, 
J. (Roessing Uranium Ltd., Marshalltown, South Africa); Cooke, 
R.; Hiemstra, S.A.; Hoffman, U. Econ. Geol.; 71: No. 1, 351- 
368( 1976). 

The uranium mineralization is associated with a syntectic 
alaskite that shows wide textural variations ranging from aplitic, 
granitic, to pegmatitic and that evidences concordant, discordant, 
and replacement relationships to the heavily folded gneisses, 
schists, marbles, and limestones of the Khan and Roessing Forma- 
tions. The uranium-bearing minerals are mainly uraninite and its 
alteraction products with minor betafite. The winning of uranium 
will be effected by a sulfuric acid leach followed by ion exchange, 
solvent extraction, and ammonia precipitation. 


22879 (LA-tr—76-13) Chemical studies and microscopic ex- 
aminations of the organic matter in some uraniferous ore bodies. 
Cassou, A.M.; Connan, J.; Correia, M.; Orgeval, J.J. (Societe Na- 
tionale des Petroles d’Aquitaine (SNPA), 64 - Pau (France)). May 
1976. Translation of SM—204/19. (CONF-750641—3). ISp. Dep. 
NTIS $3.50. 

From IAEA international symposium on the Oklo 
phenomenon; Libreville, Gabon (23 Jun 1975). 

Uraniferous ore bodies are often accompanied by considera- 
ble concentrations of organic matter. Studies have been made of 
the organic matter in Francevillian samples from Oklo and in Per- 
mian samples from the Lodeve basin in France. Techniques 
derived from organic geochemistry and optical microscopy were 
used. Microscopic examinations were carried out in transmitted 
and reflected light (natural and fluorescent). For the Lodeve basin, 
the uraniferous samples were compared with sterile ones. Their 
kerogenesis is clearly more advanced and they are without 
chloroformic extract. Their gaseous hydrocarbons (C,—C.) have a 
dry-gas composition and their gasoline fractions (Cg—C,5) contain 
only light elements (C,—Cg,). In short, while the sterile samples 
possess high-quality organic matter whose diagenetic stage is that 
of oil diagenesis, the radioactive samples are found to be more ma- 
ture, that is to say, at the gas diagenesis stage. The Oklo samples 
are similar to the Lodeve uraniferous samples (low concentration 
of chloroformic extract, gaseous hydrocarbons with a dry-gas com- 
position, gasoline with predominantly light molecules). However, 
the degree of evolution of their organic matter appears to be 
higher (reflecting power of the vitrinite and exinite; carbon ratio); 
moreover, it becomes increasingly high as one approaches the 
nuclear reactor. From this preliminary study it would seem that 
modifications of the organic matter due to irradiation reveal them- 
selves in a distinctly higher degree of evolution. 


EXPLORATION 


REFER ALSO TO CITATION(S) 25190 


MINING 
REFER ALSO TO CITATION(S) 23296 


22880 (CONF-730915—, pp 269-273) Radon emanation from 
uranium mill tailings used as backfill in mines. Raghavayya, M.; 
Khan, A.H. (Bhabha Atomic Research Center, Bombay). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

As a standard practice, uranium mill tailings are returned to 
the mine as backfill to stabilize stoped out areas. The tailings 
returned to the mine are the coarser fraction as separated by 
hydrocyclones. These ‘’sands”’ still contain significant quantities of 
radium. Being in a finely divided form, the sands offer a much 
larger area for the emanation of radon as compared to the un- 
broken ore. The emanation of radon from the backfill is, therefore, 
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expected to be much higher than from the ore body itself. A 
method is described for estimating the radon emanation from mill 
tailings used as backfill. The effect of increased emanation rates on 
ventilation requirements is discussed. 


22881 (CONF-730915—, pp 637-646) Radon adsorption by 
activated carbon in uranium mines. Thomas, J.W. (Atomic Energy 
Commission, New York). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases 

A brief study was made of t the feasibility of using activated 
carbon to remove radon in uranium mines with the use of a multi- 
ple bed-temperature cycling process. Air containing radon is 
passed through a carbon bed at ambient temperature until the bed 
is considered exhausted. The bed is then heated to about 120°C 
and the radon desorbed, using a much smaller volume of air than 
was used during adsorption. The desorbed radon, after cooling, is 
passed into a second bed. Since the capacity of the carbon de- 
pends primarily on the volume of air passed into it rather than the 
quantity of radon adsorbed, the second bed will adsorb much more 
radon than the first. Multiple stages of this process are possible. It 
was extrapolated from experiments that about 10 liters per minute 
or more of air could be purified continuously of radon per liter of 
carbon. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 22878, 22893, 22931 


22882 (DOCKET-408084—6) Humeca Uranium Mill. Nuclear 
Regulatory Commission's final environmental statement. (Rio 
Algom Corp., Moab, Utah (USA)). Apr 1976. 675p. 
(NUREG—0046). Dep. NTIS $16.25. 

The Humeca Uranium Mill is a carbonate-leach uranium 
ore refining plant with a capacity of about 500 tons of ore per day. 
Although the present licensing action does not extend to mining, 
the statement considers the environmental impact of the combined 
mining and milling project to be conducted by Rio Algom Cor- 
poration. The environmental impact, including adverse and benefi- 
cial environmental effects of the Rio Algom Uranium Mill, is as 
follows. (1) Temporary (about 10 years) reassignment of use of 
about 120 acres of land out of the total 2,573 acres controlled by 
Rio Algom Corporation. (2) The removal of an estimated 8.4 mil- 
lion pounds of uranium concentrates as a natural resource. This 
material will eventually be used to produce approximately 6.09 x 
10° megawatt-days of electricity. (3) Removal and diversion of ap- 
proximately 100 gallons per minute of local groundwater. (4) 
Stimulation of the local economy through payment of taxes and 
direct employment of about 200 persons in San Juan County over 
the next 10 years. Rio Algom estimates they will pay out over $11 
million in salaries over this period of time. (5) The creation of sta- 
bilized tailings piles covering about 45 acres involving approxi- 
mately 1,850,000 tons of solids containing solidified waste chemi- 
cal and radioactive uranium and its daughter products. (6) 
Discharge of small quantities of chemicals and radioactive materi- 
als (that are not expected to produce discernible effects) into the 
local environs. 


22883 Energy analysis of the milling process in the nuclear fuel 
cycle. Freim, J.B. pp 41-48 of In Proceedings of the 21st annual 
technical meeting. Vol. I. Mt. Prospect, IL; Inst. of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

A detailed examination is made of the energy flows in the 
milling process in the nuclear fuel cycle. The main purpose is a 
determination of the net energy of the milling process and how 
that net energy value could be altered. To accomplish this purpose 
the energy circuit language (ECL), developed for systems model- 
ing, was used. A total of three different models are used. The sim- 
plistic models give the ‘’net energy’’ value of the milling process, 
but a detailed model is needed to show the change of net energy 
under a variety of different conditions. The following items are 
presented: a brief introduction to the nuclear industry and the 
need for the concept of net energy, a description of ECL, general 
information about the uranium fuel cycle for a light water reactor 
(LWR), specific details about the milling process, the milling 
models, and a description of the results. (auth) 
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ENRICHMENT 


22884 (ERDA—76-27) Uranium enrichment services activity. 
Financial statements for fiscal year ended June 30, 1975. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). 1975. 14p. Dep. NTIS $3.50. 

Financial statements for the Uranium Enrichment Services 
Activity, covering both ERDA and its contractors, are presented to 
provide information concerning the operations and financial posi- 
tion of this operation. (JSR) 


22885 Method of simultaneous concentration and dilution of 


Seko, M.; Kakihana, H. US Patent 3,953,568. 27 Apr - 


1976. Priority date 22 Jul 1971, Japan. 32p. 

A method is described for simultaneously obtaining separate 
enriched fractions of heavier and lighter isotopes from mixtures 
thereof with the use of an ion exchange resin column by passing a 
ligand body containing this isotope mixture through the column. 
The isotopes, as they are passed through the column, are present 
in the forms of ligand-containing coordination compounds having 
different valence states and are followed by an eluant and form a 
band which travels through the column, the front and rear portions 
of which are respectively enriched in one of the isotopes and 
depleted in the other. 


22886 (K-M—6128) Welding program for supporting a large 
plant . Copeland, G.L. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). 1976. Contract W-7405-eng-26. 4p. (CONF- 
760468—7). Dep. NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 


facturing; Gatlinburg, Tennessee, United States of America *USA®_ 


(23 Apr 1976). 
The gaseous diffusion plants are now undergoing a CIP-CUP 
oo with concomitant increased separative work capacity. 
elding operations involved in the program are described. (DLC) 


22887 (K-Trans—83) Uranium isotope enrichment by gaseous 
diffusion. Pecqueur, M. Translated from Bull. Inf. Sci. Tech. 
(Paris); No. 206, 3-110(Sep 1975). 164p. Dep. NTIS $6.75. 

The French program in the field of uranium enrichment by 
gaseous diffusion is reviewed briefly. Research and development 
activities, enrichment plant projects under construction or study, 
and industrial support thereby involved are described. 


LASER EXCITATION 


22888 (UCRL—77536) Observation of new levels for isotope 
separation in atomic uranium by multistep ionization. Carlson, 
L.R.; Solarz, R.W.; Paisne, J.A.; Worden, E.F.; May, C.A.; John- 
son, S.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Nov 1975. Contract W-7405-eng-48. 10p. (CONF- 
760611—5). Dep. NTIS $3.50. 

From International conference on quantum electronics and 
exhibition; Amsterdam, Netherlands (14 Jun 1976). 

Over 100 new odd parity levels useful for isotope separation 
of U(I) were observed between 32,660—34,165 cm using 
multistep photoionization. A tabulation of typical cross sections 
and radiative lifetimes for these states is given. The extension of 
this technique to mapping the spectra of other heavy atoms is 
discussed. (auth) 


22889 Collection of ions in a plasma by magnetic field accelera- 
tion with selective polarization. Forsen, H.K. (to Jersey Nuclear 
Avco Isotopes, Inc.). US Patent 3,959,649. 25 May 1976. Filed 
date 27 Dec 1973. 10p. 

Method and apparatus are described for generating and ac- 
celerating ions in a vapor by use of relatively polarized laser radia- 
tion and a magnetic field. As applied to uranium isotope en- 
richment, a flowing uranium vapor has particles of the **U isotope 
type selectively ionized by laser radiation and the ionized flow is 
subjected to a transverse gradient in a magnetic field. The mag- 
netic field gradient induces an acceleration on the ionized particles 
of **U which deflects them from their normal flow path toward a 
collecting structure. High magnetic field and corresponding high 
ion accelerations are achieved without loss in ionization selectivity 
by maintaining a polarization between the applied laser radiation 
and magnetic field which minimizes Zeeman splitting of the urani- 
um energy states. 
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BY-PRODUCTS 


DEPLETED URANIUM 


22890 (NLCO— 1135) Availability and costs of excess depleted 
uranium from ERDA inventories for DOD programs. Levy, L.M. 
(National Lead Co. of Ohio, Cincinnati (USA)). 1976. Contract 
E(30-1)-1156. 6p. Dep. NTIS $3.50. 

ERDA does not envision DOD programs that would require 
quantities of depleted UF, greater than that already in the form of 
UF, or scheduled for conversion to UF,. Thus, costs for conversion 
of UF, to UF, and for UO; to UF, have not been prepared for 
presentation. The data presented also show that the available in- 
ventory of UF, is exceedingly large, even in the 0.2 percent **U 
category alone, should additional quantities of UF, be needed for 
DOD programs. It should be emphasized that although the quanti- 
ties of depleted uranium shown as UF, would be readily available 
from ERDA for DOD programs, each agency request would have 
to be treated by them on a case-to-case basis. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 22943, 23247, 23296, 23943, 
23954 


22891 Variable percentage sampler. Miller, W.H. Jr. (to Ener- 
ay Research and Development Administration). US Patent 
:939,714. 24 Feb 1976. Filed date 10 Jun 1975. 4p. 

PAT-APPL-585,626. 

A remotely operable sampler is provided for obtaining vari- 
able percentage samples of nuclear fuel particles and the like for 
analyses. The sampler has a rotating cup for a sample collection 
chamber designed so that the effective size of the sample inlet 
opening to the cup varies with rotational speed. Samples of a 
desired size are withdrawn from a flowing stream of particles 
without a deterrent to the flow of remaining particles. 4 claims, 2 
drawing figures. 


22892 (ORNL/MIT—224) Development of optimum conditions 
for drying ion exchange resin in a fluidized bed dryer. Vora, J.N.; 
Michaels, S.L.; Stiros, P. (Massachusetts Inst. of Tech., Oak Ridge, 
Tenn. (USA). School of Chemical Engineering Practice). 25 Feb 
1976. 37p. Dep. NTIS $4.00. 

Drying of Amberlite IRC-72 ion exchange resin in a 
fluidized bed dryer was investigated. Resin water content was mea- 
sured as a function of drying time for various drying temperatures, 
bed loadings, and air flow rates. An incomplete equation for the 
induction period and complete model for constant rate drying were 
developed. Further development of an induction period model 
requires installation of an accurate air flow measurement device. A 
drying temperature of 200°F results in the shortest drying time 
with no resin damage. Optimization of the process with regard to 
other process eters requires development of a complete dry- 
ing model. (auth) ; 


22893 (ORNL/TM—5334) Development of processes and 
equipment for the refabrication of HTGR fuels. Sease, J.D.; Lotts, 
A.L. (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. Con- 
tract W-7405-eng-26. 25p. Dep. NTIS $4.00. 

Refabrication is in the step in the HTGR thorium fuel cycle 
that begins with a nitrate solution containing **U and culminates 
in the assembly of this material into fuel elements for use in an 
HTGR. Refabrication of HTGR fuel is essentially a manufacturing 
operation and consists of preparation of fuel kernels, application of 
multiple layers of pyrolytic carbon and SiC, preparation of fuel 
rods, and assembly of fuel rods in fuel elements. All the equipment 
for refabrication of **U-containing fuel must be designed for 
completely remote operation and maintenance in hot cell facilities. 
This paper describes the status of processes and equipment 
development for the remote refabrication of HTGR fuels. The 
feasibility of HTGR refabrication processes has been proven by 
laboratory development. Engineering-scale development is now 
being performed on a unit basis on the majority of the major 
equipment items. Engineering-scale equipment described includes 
full-scale resin loading equipment, a 5-in.-dia (0.13-m) micro- 
sphere coating furnace, a fuel rod forming machine, and a cure-in- 
place furnace. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 22893, 22921, 22922, 22923, 
22954, 23296, 24054 
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22894 Effect of boron and on 
the criticality plutonium—uranium systems. Lloyd, R.C.; 
Clayton, E.D.; a B.M. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Apr 1976. oe E(45-1)-1830. 17p. 
(CONF-760622—37). Dep. NTIS $3.5 

From American Nuclear onl 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The effectiveness of soluble nuclear poisons used for control 
of criticality in processing reactor fuels was investigated. Results of 
survey calculations for Gd and B and mixtures of these elements 
indicate that the soluble poison mixtures are more efficient in in- 
creasing critical volume than one element alone. It is noted that 
each system in which soluble poisons are used must be evaluated 
separately based on poison costs, separation costs, and factors in- 
volving criticality. (JRD) 


22895 (CONF-760615—1) Standard for design criteria for 
decommissioning of nuclear fuel reprocessing plants. Graham, H.B. 
yd Ridge National Lab., Tenn. (USA)). 1976. 8p. Dep. NTIS 


From 17. annual meeting of the institute of nuclear materi- 
als management; Seattle, Washington, United States of America 
SUSA® (23 Jun 1976). 

This paper was developed by the ANSI Standards Commit- 
tee N46. Deactivation or shutdown followed by continued opera- 
tion on the same site does not constitute decommissioning. It is felt 
that abandonment with entombment of the highly radioactive parts 
of the plant is the only economically feasible alternative. (DLC) 


22896 (CONF-760622—9) Effects of impurities on PuO, dis- 
solution in nitric-hydrofluoric acid solutions. Tallent, O.K.; Mailen, 
J.C. (Oak Ridge National Lab., Tenn. (USA)). 1976. Sp. Dep. 
NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The effects of 0.10 M Cu**, Hg**, Zn**, La**, Ce**, Al**, 
Th**,Zr**, Cr**+, and Fe** on PuO, dissolution in 8.0M 
HNO,;,—0.1M HF were investigated. Except for Cr** and Fe**, the 
amount of Pu dissolved in | hour can be predicted by either log 
C(Pu) = -0.32 log K/sub F/ - 1.53 (K/sub F/ = first stability con- 
stant for the impurity metal fluoride complex) or log C(Pu) = -0.5 
Z*/d-1.11 (Z = ionic charge of impurity cation, d = sum of impuri- 
ty cation and fluoride ionic radii in angstroms) (DLC) 


22897 (GA-A—12939) Tertiary roll crusher development. In- 
terim report. Baxter, B.J.; Gasparovic, A.; Bond, A.H. (General 
Atomic Co., San Diego, Calif. (USA)). 12 Mar 1976. Contract 
E(04-3)-167. 38p. Dep. NTIS $4.00. 

This report describes the results of experiments designed to 
evaluate the suitability of using conventional crushing equipment 
for the crush, burn, leach concept of HTGR head-end fuel 
reprocessing. Under this concept, fuel elements are crushed to 
ring-size particles smaller than 3/16 in. (4.8 mm) while minimizing 
the breakage of TRISO-coated fuel particles. Conventional equip- 
ment has been evaluated for the primary and secondary crushing 
steps. This report evaluates roll crushers that are proposed for the 

tertiary and final stage of crushing, and gives the status as of June 
16, 1975. 18 figures. 


22898 (GA-A—13833) Thorium utilization program quarterly 
progress report for the period ending February 29, 1976. (General 
Atomic Co., San Diego, Calif. (USA)). 31 Mar 1976. Contract 
E(04-3)-167. vp. Dep. NTIS $8.00. 
This publication presents results of work performed under 
the National HTGR Fuel Recycle Program Thorium Utilization 
. The work reported includes the development of unit 
processes and equipment for reprocessing of HTGR fuel and the 
design and development of an integrated line to demonstrate the 
seal end of HTGR reprocessing using unirradiated fuel materials. 
Work is also described on the development of the conceptual 
design of recycle facilities to identify the requirements of large- 
scale recycle of HTGR fuels and to incorporate the results of these 
studies in guidance of development activities for HTGR fuel recy- 
cle. 


22899 (GA-A— 13858) Solvent extraction feed preparation for 
HTGR fuel reprocessing: interim development report. Brown, C.A. 
(General Atomic Co., San Diego, Calif. (USA)). 19 Apr 1976. 
Contract E(04-3)-167. 5ip. Dep. NTIS $4.50. 

Reprocessing of HTGR fuel requires denitration of the 
highly acidic dissolver solution prior to solvent extraction. The 
results of testing a pilot plant batch process on unirradiated fuel 
are given in this interim development report. 


22900 (ORNL—S5121) Solubility of krypton in liquid CO,. 
Notz, K.J.; Meservey, A.B. (Oak Ridge National Lab., Tenn. 
oe gg Jun 1976. Contract W- 7405-eng-26. 65p. Dep. NTIS 
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The solubility of krypton in liquid oe was measured ex- 
perimentally over essentially the entire li range of CO,, from - 
53 to 29°C. A tracer technique sing PK was employed, and 
equilibrated gas-liquid samples were analyzed in situ with a colli- 
mated counter. Dilute concentrations of krypton were used, and 
the data are expressed as a distribution ratio, Y/sub Kr//X/sub Kr/, 
the log of which is nearly linear with respect to temperature from 
the lowest temperature to about 20°C, above which the values fall 
off rapidly toward a value of unity at the critical temperature. The 
numerical values obtained for the distribution ratio increase from 
1.44 at 29°C to 29.4 at -53°C. 


22901 (ORNL—5128) Thorium utilization program progress 

for January 1, 1974—June 30, 1975. Lotts, A.L.; Kasten, 
P.R. (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. 336p. Dep. NTIS $10.50. 

Work was carried out on the following: HTGR reprocessing 
development and pilot plant, refabrication development and pilot 
a. recycle fuel irradiations, engineering and economic studies, 

and conceptual design of a commercial recycle plant. (DLC) 


22902 (ORNL/TM—5041) Engineering development studies 
for molten-salt breeder reactor No. 22. Hightower, J.R. 
Jr. (comp.). (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. 
Contract W-7405-eng-26. 38p. Dep. NTIS $4.00. 

Processing methods are being developed for use in a close- 
coupled facility for removing fission products, corrosion products, 
and fissile materials from the MSBR fuel. This report discusses the 
autoresistance heating for the continuous fluorinator, the metal 
transfer experiment, experiments for the salt-metal contactor, and 
fuel reconstitution. 10 fig. (DLC) 


22903 (ORNL/TM—5323) Guide to the selection, training, 
and certification of 


or plant operators. 
Volume I. (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. 
Contract W-7405-eng-26. 201p. Dep. NTIS $7.75. 

The Code of Federal Regulations, Title 10, Part 55, 
establishes procedures and criteria for the licensing of operators, 
including senior operators, in ‘’Production and Utilization Facili- 
ties’’, which includes plants for reprocessing irradiated fuel. A 
training guide is presented which will facilitate the licensing of 
operators for nuclear reprocessing plants by offering generalized 
descriptions of the basic principles (theory) and the unit opera- 
tions (mechanics) employed in reprocessing spent fuels. In the 
present volume, details about the portions of a training program 
that are of major interest to management are presented. (JSR) 


22904 (ORNL/TM—5324) Guide to the selection, 
and licensing or certification of reprocessing plant operators. 
Volume II. Second volume of ORNL/TM—5323. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 
256p. Dep. NTIS $9.00. 

A step-by-step description is presented of typical fuel 
reprocessing operations together with controls and utility systems 
that support these operations. (JSR) 


22905 (REG/G—3.38(6-76)) General fire protection guide for 
fuel (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). Jun 
1976. 6p. NUREG. 

A potential risk to the general public and plant employees 
at a reprocessing plant is the release and dispersal of radioactive 
materials due to a fire or explosion. This guide describes bases and 
criteria for fire protection programs in the design and construction 
of fuel reprocessing facilities that should be considered in applying 
for construction permits for such facilities. (DLC) 


22906 (ORNL-tr—4169) TAMARA: a uranium extraction 
plant for demonstrating computerized control of reprocessing. 
Baumgaertel, G.; Bier, K.; Kuhn, E.; Mache, H.R.; Radik, S. 
(Gesellschaft fuer Kernforschung m. bH., Karlsruhe (F.R. Ger- 
many)). Nov 1975. Translation by E.G. Silver of KFK— 2041. 58p. 
Dep. NTIS $4.50. 

An uranium extraction pilot plant with an in-line instrumen- 
tation is described. The plant was constructed in course of the 
development and demonstration of a computer-based control of 
nuclear fuel reprocessing processes and is connected with the 
process computer system CALAS. The results gained until now are 
presented and discussed and the future work suggested is 
designated. (auth) 


22907 Method for improving the extraction properties of a 
tributyl phosphate solution. Martin, E.C.; Bruns, L.E. (to Energy 
Research and Development Administration). US Patent 3,943,204. 
9 Mar 1976. Filed date 5 Feb 1974. 4p. 

PAT-APPL-439,792. 

A method is given for improving the extraction properties of 
a tributyl phosphate extractant used for reprocessing irradiated 


nuclear reactor fuel (Purex Process) containing degradation 
products of tributyl phosphate. The extractant is contacted with 
diazomethane in a suitable solvent, whereby the degradation 
products are esterified to triester phosphates which have extraction 
properties similar to those of tributy!l phosphate. 


Processing of irradiated nuclear reactor fuel. Mills, A.L.; 
Lillyman, E.; Bell, P.G. (to United Kingdom Atomic Energy 
Authority). US Patent 3,959,435. 25 May 1976. Priority date 7 Jul 
1970, United Kingdom of Great Britain and Northern Ireland 


(UK). 4p. 
A for the treatment of irradiated fissile material in 
solution in nitric acid is described in which tributylphosphate 
diluted to less than 7 vol. percent with an inert diluent is contacted 
with the nitric acid solution and backwashed with sulphuric acid. 


22909 Method of recovering neptunium from spent nuclear 
fuel. Tsuboya, T.;Nemoto, S.; Hoshino, T.; Tanaka, C. (to 
Doryokuro Kakunen: Kaihatsu ). US Patent 3,962,401. 
8 Jun 1976. Priority date 7 Oct 1972, Japan. 8p. 

An improved Purex wet recovery process including the step 
of extracting and separating uranium and plutonium simultaneously 
from the fission products in the presence of nitric acid and nitrous 
acid by using a multistage extractor unit having an extracting sec- 
tion and a washing section is provided for separating and recover- 
ing neptunium simultaneously with uranium and plutonium con- 
tained in spent nuclear fuel. The improved method comprises the 
steps of maintaining the nitrous acid concentration in said extract- 
ing section at a level suited for effecting oxidation of neptunium 
from (V) to (VI) valence, while lowering the nitrous acid concen- 
tration in said washing section so as to suppress reduction of nep- 
tunium from (VI) to (V) valence, and maintaining the nitric acid 
concentration in said washing section at a high level. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 24086 


22910 (BNWL—1972) Survey of radioactive material ship- 
ments in the United States. Simmons, J.L.; Cloninger, M.O.; Cole, 
B.M.; Medford, A.E. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Apr 1976. vp. Dep. NTIS $10.75. 

The survey period was from March 1, 1974, through 
February 28, 1975. Of over 15,000 NRC and Agreement States 
licensees, and ERDA prime contractors, 2275 received question- 
naire packets. Approximately 59 percent of those recipients 
responded to the survey; of these respondents, 35 percent reported 
shipping activities. Based on the number of packages ~ = an- 
nually, the major nuclides were I, '*1, /sup 99m/Tc, 

238), while those shipped in the greatest amounts (grams or curies) 
were Co, Ir, and . The majority of package types shipped 
were Types A and LS (low specific activity), while the most com- 
mon modes of transport were rail and truck. The shipping activi- 
ties of approximately 14,600 minor shippers were estimated to be 
on the order of 200,000 radioactive packages/year. The combined 
annual shipping activities of 761 major shippers, SNM licensees, 
and ERDA contractors who responded were estimated to be ap- 
proximately 300,000 packages of SNM and Source Material plus 
800,000 packages containing nuclides other than SNM or Source 
Material. There were also about 800,000 packages (mostly ex- 
empt) shipped by 21 apparent major shippers who responded to a 
part of the survey intended for minor shippers. Also, classified data 
containing information regarding nonweapons shipments indicated 
850 packages. The possibility of using the survey data for projec- 
tion use was briefly investigated. 

22911 (BNWL-SA—5770) Safety and economic study of spe- 
cial trains. Loscutoff, W.V.; Hall, R.J. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 
21p. (CONF-760548—2). Dep. NTIS $3.50. 

From Transportation for the nuclear industry; Minneapolis, 
Minnesota, United States of America *USA® (25 May 1976). 

A comparative evaluation is being conducted of the safety 
and economics of special (35 mph and less) and regular trains for 
shipment of spent fuels. The approach, pertinent considerations, 
and results to date are discussed. The preliminary conclusion is 
that special train requirements have potential for only a small 
reduction in the accident likelihood, while increasing the cost. 
(DLC) 

22912 (ERDA-tr—130) Present and future of radioactive 
safety. Sousselier, Y.; Cohendy, G. [nd]. 4p. Dep. NTIS 

A critical examination is made of solutions employed for 
transport of radioactive substances. The degree of safety is con- 
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sidered to be the product of risk of occurrence multiplied by the 
possible =. Both type B A packaging are 
discussed. It elt that the 9-meter drop test of IAEA does not 
adequately take into account the crashing of an aircraft on the 
ground. Stricter testing of packaging intended for liquids with _— 
radiotoxicity is also suggested. Integral dose problems and rail and 
other transport modes are discussed. (DLC) 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 23460 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 23296 


22913 (ARH-LD— 123) Sodium nitrate combustion limit tests. 

Beitel, G.A. (Atlantic Richfield Hanford Co., Richland, Wash. 

yp Apr 1976. Contract E(45-1)-2130. 28p. Dep. NTIS 
.00. 


Sodium nitrate is a powerful solid oxidant. Energetically, it 
is capable of exothermically oxidizing almost any organic material. 
Rate-controlling variables such as temperature, concentration of 
oxidant, concentration of fuel, thermal conductivity, moisture con- 
tent, size, and pressure severely limit the possibility of a self-sup- 
ported exothermic reaction (combustion). The tests reported in 
this document were conducted on one-gram samples at atmospher- 
ic pressure. Below 380°C, NaNO, was stable and did not support 
combustion. At moisture concentrations above 22 wt percent, ex- 
othermic reactions did not propagate in even the most energetic 
and reactive compositions. Fresh resin and paraffin were too 
volatile to enable a NaNO,-supported combustion process to 
propagate. Concentrations of NaNO; above 95 wt percent or 
below 35 wt percent did not react with enough energy release to 
support combustion. The influence of sample size and confining 
nr both important factors, was not investigated in this study. 
(auth) 


22914 (ARH-LD— 126) Final report on investigation of stabili- 
ty of organic materials in salt cake. Beitel, G.A. (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). Apr 1976. Contract E(45- 
1)-2130. 14p. Dep. NTIS $3.50. 

On the basis of this work the following conclusions, which 
all contribute to confidence that salt cake is stable against exother- 
mic reactions, were reached. Organics added to the waste tanks 
were not nitrated at the time of addition and cannot have been 
subsequently transformed to detonatable nitrated organics. What- 
ever organic has found its way into the tanks has been and will be 
essentially unaffected by radiation. Mixtures of the types of or- 
ganics which could have been added to the waste tanks with either 
simulated salt cake or pure sodium nitrate are not detonatable. 
The maximum amount of organic which could have been added to 
the waste tanks is less than 0.9 weight percent of the salt cake, a 
concentration far below the concentration required to support 
combustion. The many years during which the liquid high-level 
waste was boiling, and the subsequent evaporation-crystallization 
processing, have allowed many of the more volatile organics to be 
distilled off, further reducing the maximum expected concentration 
of organics. The occurrence of an explosive exothermic reaction of 
an organic in the waste tanks would require concentration and 
mixing by an unknown and uncontrolled means. The mixture 
would then have to remain in its concentrated state long enough to 
be triggered by an explosion, a totally unreasonable hypothesis. 


22915 (TID—27045) Waste management development 
a progress report 13, first quarter of CY 1976. Slansky, 
(ed.). (Allied Chemical Corp., Idaho Falls, Idaho (USA). 
lisho Chemical Programs - Operations Office). Apr 1976. Con- 
tract E(10-1)-1375. 31p. Dep. NTIS $4.00. 

A long-range management plan for high-level ICPP wastes is 
being formulated. Bench tests for forming a calcine-metal matrix 
were performed. Binders are being developed to pelietize calcine 
fines for casting in a metal matrix. Semi-hot *'Am and *Pu- 
traced minimixer settler experiments were conducted. Impurities in 
crude DBDECMP and DHDECMP are identified and a purification 
method described. Calcination tests showed that nitrate and 
volatile content of calcined solids are not reduced. A 150-gal/MTU 
concentrate fed well to the calciner and was calcined successfully, 
but not 100- TU. Ru volatility may be a function of the acid 
and/or nitrate content of the waste feed. Ru decontamination fac- 
tors for commercial wastes based on an off-gas system similar to 
the Waste Calcining Facility are estimated to be 5 x 10°. Pilot 
plant tests were made on feasibility of calcine stabilization, pel- 
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letization, and storage in closed containers. Process methods for 
casting commercial calcines in a metal matrix are being tested. Ef- 
fect of calcine particle size and depth of casting on metal content 
is being examined. Binders are being tested. Design criteria for the 
Retrievability facility were completed. Scoping tests for ICPP cal- 
cine stabilization, pelletizing, and storage were made. Extremely 
firm pellets can be formed with a disc pelletizer. At 400°C, unsta- 
bilized calcine in a sealed canister produces a pressure of 80 psig. 
All metal-exchanged zeolites except silver-exchanged zeolite 
(AgX) were eliminated as iodine adsorbents. The iodine loading 
capacity of AgX at breakthrough was studied as a function of bed 
depth and face velocity, and the iodine desorption rate from AglX 
as a function of bed temperature and hydrogen face velocity. 
Preliminary encapsulation tests with argon on sodalite and Zeolite 
3A were completed; effects of sample form, leachable sodium 
— encapsulation procedure and pressure are summarized. 
(DLC) 


22916 Proceedings of the seminar on the management of plu- 
tonium-contaminated solid waste held October 14—16, 1974, at 
Marcoule, France. Paris; Organization for Economic Co-Operation 
and Development (1975). vp. (In French and English). (CONF- 
741026—). 

From Seminar on the management of plutonium-con- 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

Separate abstracts were prepared for individual papers 
presented at the conference. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 22862, 22940 


22917 (ARH-SA—246) Glass and ceramic materials for the 
immobilization of megacurie- amounts of pure cesium-137. 
Strachan, D.M.; Schulz, W.W. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). Apr 1976. — E(45-1)-2130. 28p. 
(CONF-760532—4). Dep. NTIS $3.5 

From 78. annual meeting of sa American Ceramic Society; 
Cincinnati, Ohio, United States of America *USA® (3 May 1976). 

Megacurie-amounts of radioactive cesium ("Cs and ™Cs) 
can be satisfactorily incorporated in a variety of ceramic forms in- 
cluding glass, glass-ceramics, cesium-loaded zeolites, and the 
mineral pollucite. Glasses which contain up to 45 percent Cs,O 
can be prepared having leach rates in distilled water at 25°C in the 
range 2 x 10-° to 3 x 107° g Cs/cm?/day. Attempts to produce 

ceramics containing pollucite failed to yield a glass that 
crystallized but did yield several satisfactory glasses. Leach rates of 
fully loaded zeolites containing 23 percent Cs,O decreased from 
10~* g Cs/cm*/day to 3 x 10~® g Cs/cm*/day as the firing tempera- 
ture was increased from 500 to 1100°C. Aqueous solutions of cesi- 
um chloride mixed with bentonite clay react when dried and fired 
at 750 to 1000°C to form pollucite. A 79 percent yield was found 
at 1000°C. (auth) 


22918 (BNWL-SA—5725) U.S. domestic high 
management system. Finnigan, J.W. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 
2 Ip. (CONF-760341—1). Dep. NTIS $3.50. 

From Fuel cycle conference; Phoenix, Arizona, United 
States of America *USA® (21 Mar 1976). 

The following aspects of radioactive waste management are 
discussed: techniques for solidifying or fixing the high-level waste; 
transport of the fixed waste to a federal repository; the charac- 
teristics of the solidified waste; an interim storage technique for 
these wastes at the federal repository; and a rough estimate of 
costs. 


22919 (BNWL-SA—5757) Ceramics in nuclear waste manage- 
ment. Mendel, J.E. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1976. Contract E(45-1)-1830. 22p. (CONF- 
760629—2). Dep. NTIS $3.50. 

From ACS symposium ceramics in the service of man; 
Washington, District of Columbia, United States of America *USA® 
(Jun 1976). 

Ceramics are of special interest for the containment of high- 
level radioactive wastes. After a brief review of the nuclear fuel 
cycle, the overall plans for the disposition of the wastes and the 
requirements these plans place on the properties of the ceramic in 
which the wastes are incorporated are described. The implementa- 
tion of high-level waste handling plans in the U. S. and elsewhere 
and the ongoing R and D to develop improved technology for han- 
dling high-level waste are also described. 


22920 (CONF-730915—, pp 290-295) General survey of 

for separation and containment of noble gases from 

nuclear facilities. Bendixsen, C.L.; Buckham, J.A. (Allied ed Cheical 
Comp Idaho Falls, ID). 1973. 


level waste 


From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

Radioactive noble gases produced during uranium fission 
constitute a waste material requiring special treatment and han- 
dling techniques if releases to the environment are to be reduced 
or minimized. To date, treatment has been confined to short-term 
holdup of reactor off-gases to allow short half-life fission products 
to decay. Although the required degree of noble gas separation 
and containment is not yet defined, considerable development ef- 
fort has been expended on a variety of separation processes. With 
some separation processes, the technology is sufficiently advanced 
that commercial separation units are now being offered for sale. 
Early installations of these will be mainly at reactors. Eventually, 
separation processes may be installed at fuel processing plants to 
collect the long-lived krypton-85. The separation processes poten- 
tially applicable to removing noble gas fission products from off- 
gas streams include absorption in liquids (liquid air, carbon diox- 
ide, or fluorocarbons), adsorption on charcoal and other solids, 
thermal diffusion, electrostatic diffusion, and diffusion through a 

brane. A cryogenic liquid-air absorption process has 
been operated intermittently at the Idaho Chemical Processing 
Plant for many years to recover krypton-85 for a variety of uses. 
High pressure storage in steel cylinders presently appears to be the 
most practical means of ultimate disposal of the krypton-85. How- 
ever, inclusion of the krypton-85 into glasses, resins, clathrates, 
molecular sieves, and metals offer ways of reducing the effective 
vapor pressure in a cylinder. Long-term disposal means that have 
been considered including placement of the cylinders into an en- 
gineered storage facility, dumping of cylinders into the sea, and 
direct discharge of the krypton-85 into an appropriate geologic 
formation. (auth) 


22921 (CONF-730915—, pp 302- pot Cryogenic approach to 
fuel gaseous radioactive waste treatment. Davis, J.S.; 
Martin, J.R. (Union Carbide Corp., tesneneett, NY). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

The coupling of industrial gas processing and cryogenic 
technology yields an approach for the efficient and reliable 
recovery of the radioactive fission product noble gases (especially 
Kr) from the off-gas of LWR and LMFBR fuel reprocessing 
plants. The fundamental processing step that is employed to 
separate the noble gases is the cryogenic or low-temperature 
liquefaction and distillation of the off-gas. The residual gas after 
the removal of the noble gases is rejected to the atmosphere 
through the plant stack as a decontaminated waste stream. System 
krypton recovery factors of greater than 99.9 percent can be 
achieved while minimizing the required krypton storage. All ele- 
ments of the process design utilize proven technology which has 
been commercially demonstrated. 


22922 (CONF-760822—3) Separation of krypton from carbon 
dioxide and oxygen with molecular sieves. Forsberg, C.W. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. 18p. Dep. NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America *USA® (2 Aug 1976). 

Molecular sieves were investigated to separate | percent 
mixtures of krypton in gas streams of a few percent oxygen and 
90+ percent carbon dioxide. Such a system will be required to 
concentrate the krypton gas between radioactive krypton off-gas 
cleanup systems such as KALC (Krypton Absorption in Liquid 
Carbon Dioxide) and any krypton gas bottling station. Linde SA 
molecular sieves were found capable of selectively removing the 
CO, from the gas stream while partially separating the oxygen 
from the krypton; i.e., effecting a three-component gas separation. 
This use of molecular sieves differs from standard practice in two 
respects. First, the bulk of the gas (greater than 90 percent) is 
removed by molecular sieves rather than the normal practice of 
using molecular sieves to remove trace impurities. Second, in a sin- 
gle bed two separations occur simultaneously, CO, from other 
gases and krypton from oxygen. The use of molecular sieves for 
separating krypton and carbon dioxide is superior to alternatives 
such as CO, freezeout and chemical traps when there are only 
moderate gas flows and there is a need for very high reliability and 
ease of maintenance. 


22923 (GA-A— 13919) HTGR_ reprocessing. wastes and 
development needs. Pence, D.T. (General Atomic Co., San Diego, 
rer (USA)). Apr 1976. Contract E(04-3)-167. 35p. Dep. NTIS 
4.00 

Characterization of the expected types and quantities of 
HTGR fuel reprocessing waste is not complete but is about as 
complete as is practicable at the present. The GA computer pro- 
grams that predict the distribution of fission and activation 
products are presently undergoing an updating, and the new num- 
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bers will probably differ somewhat from those presented. But the 
differences are expected to be slight. Improved processing 
techniques and fiow sheets are also expected. Nevertheless, the re- 

rted data are generic for HTGR fuel and should provide reliable 
TGR reprocessing waste guides for long-range planning. Most of 
the waste management development issues have been identified 
and summarized. Further definition of these issues will require 
some of the results of the ongoing, planned, and recommended 
Thorium Utilization and other ERDA-sponsored waste manage- 
ment programs. Little attempt was made to include references to 
the Federal Republic of Germany HTGR development program 
because of the lack of current and direct knowledge of these pro- 
grams, albeit their efforts are more extensive than the U.S. pro- 
gram in some areas. 


22924 (ICP— 1088) ana coe fluidization and bed removal 
during fluidized-bed solidification of commercial wastes. Schindler, 
R.E. (Idaho National Engineering Lab., Idaho Falls (USA)). Apr 
1976. Contract E(10-1)-1375. 15p. Dep. NTIS $3.50. 

One concern during fluidized-bed solidification of commer- 
cial high-level waste is the ability to remove fission product decay 
heat if fluidizing air is accidentally lost. The magnitude of the 
problem, practical systems for providing a calciner with emergency 
fluidizing and cooling air, and emergency bed removal systems are 
discussed. 


22925 (ICP—1089) Status report: development and evaluation 

of alternative treatment methods fer commercial and ICPP high- 

level solidified wastes. (Idaho National Engineering Lab., Idaho 

be (USA)). May 1976. Contract E(10-1)-1375. 39p. Dep. NTIS 
.00. 


Progress on the development and testing of candidate waste 
forms for both high-level ICPP and commercial wastes is discussed. 
Properties of sintered glass-ceramics, calcine-metal matrices, and 
calcine-concretes significant to long-term storage are given. 


22926 (ORNL/TM—5444) Safety analysis report-building 
3544 process waste treatment Braatz, R.J.; Robinson, R.A. 
(Oak Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W- 
7405-Eng-26. vp. Dep. NTIS $5.00. 

A new Process Waste Treatment Plant was constructed at 
ORNL. The wastes are processed through a precipitation-clarifica- 
tion step and then through an ion exchange step to remove the 
low-level activity in the waste before discharge into White Oak 
Creek. There are no unusual hazards associated with the operation 
of the plant. (auth) 


22927 (RFP—2471) Fluidized bed incineration of radioactive 
waste. Ziegler, D.L. (Atomics International Div., Golden, Colo. 
ee 14 May 1976. Contract E(29-2)-3533. 12p. Dep. NTIS 


A fluidized-bed incineration facility is being designed for in- 
stallation at the Rocky Flats Plant to demonstrate a process for the 
combustion of transuranic waste. The unit capacity will be about 
82 kg/hr of combustible waste. The combustion process will utilize 
in situ neutralization of acid gases generated in the process. The 
equipment design is based on data generated on a pilot unit and 
represents a scale-up of nine. Title I engineering is at least 70 per- 
cent complete. (auth) 


22928 — com facilities packet (12 Jul 1972) 
(Engineering Materials). (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). “(CAPE 2486). 

6 drawings. 

Drawings are given for a 10 ton hydraulic compactor for 
compression of process building combustible wastes into 55 gallon 
drums. The compactor should reduce burial and retrieval costs in 
an overall improved method of disposal. The facility will be used 
for transuranic contaminated wastes for 20 year retrievable burial 
and will incorporate many features for personnel safety and con- 
tamination control. 


Gas cleaning test using a ceramet filter in fluidized bed 
dewatering and calcining waste solutions. Lokotanov, N-S.; 
Nosyrev, O.A. Sov. At. Energy (Engl. Transl.); 38: No. 5, 421- 
423(May 1975). 

Translated from At. Energ.; 38: No. 5, 331-332(May 1975). 

Waste gases from drying and dehydration processes in 
fluidized bed apparatus contain suspended particles. Concentration 
(by weight) of these can be as high as 50 g/m*. Product loss reduc- 
tion and atmospheric pollution prevention are the most common 
reasons for removing the suspended particles. Dewatering and cal- 
cining of nuclear power industry waste solutions requires special 
attention to the second objective. Equipment widely used in drying 
installations (cyclones, scrubbers, electrostatic precipitators, and 
bag filters) do not meet the special conditions of these processes 
and do not provide the required level of contaminant removal. 


ERA VOL. 1, NO. 11 


Research and investigation of gas cleaning methods, which meet 
the more stringent process requirements and conditions, is one of 
the most important problems in the reprocessing of liquid wastes. 
Test results are presented of experiments using a 26 m* effective 
surface ceramet filter. These tests lasted for 1000 h at a dewater- 
ing and calcination fluidized bed unit for nitrate—phosphate solu- 
tions. Solution composition was: 125 g/liter NaNO3, 240 g/liter 
AI(NO3)3 120 g/liter H PO, and 90 g/liter residue. Test results 
showed that solid particle concentration in the gaseous filtrate did 
not exceed 9 x 10-* g/m* at STP; the average was 5 x 10-? g/m’. 
The calculated coefficient of solid particle removal from waste 
gases on the ceramet filters was 10° to 10*. 


22930 Cryolite for the solidification of radioactive 
wastes. Wielang, J.A.; Taylor, L.L. (to Energy Research and 
Development Administration). US Patent 3,943,062. 9 Mar 1976. 
Filed date 13 May 1974. 4p. 

PAT-APPL-469,736. 

An improved method is provided for solidifying liquid 
wastes containing significant quantities of sodium or sodium com- 
pounds by calcining in a fluidized-bed calciner. The formation of 
sodium nitrate which will cause agglomeration of the fluidized-bed 
particles is retarded by adding aluminum and a fluoride to the 
waste in order to produce cryolite during calcination. The off-gas 
of the calciner is scrubbed with a solution containing aluminum in 
order to complex any fluoride which may be liberated by sub- 
sequent dissolution of cryolite and prevent corrosion in the off-gas 


process for re-use of waste water generated dur- 

of UO,. Crossley, T.J. (to Westinghouse Electric 
Corp.). US Patent 3,961,027. 1 Jun 1976. Filed date 18 Oct 1973. 
6p. 


The process is described whereby waste water produced 
during the hydrolysis and ammonium hydroxide treatment of UF, 
to produce ammonium diuranate is recycled for reuse. The solu- 
tion containing large amounts of ammonia and fluorides and trace 
amounts of uranium is first treated with lime to precipitate the 
fluoride. The ammonia is distilled off and recycled to UO,F, treat- 
ment vessel. The CaF, precipitate is separated by centrifugation 
-— my aqueous portion is passed through cationic exchange beds. 
( ) 


22932 Method and apparatus for treating liquid contaminated 
with radioactive particulate solids. Hirs, G. (to Hydromation Filter 
Co.). US Patent 3,962,078. 8 Jun 1976. Filed date 13 Dec 1974. 


14p. 

A method and apparatus reduces the amount of radioactive 
solids resulting from the filtration of particulate contaminants from 
liquid in a nuclear reactor plant. A filtration system includes a pre- 
filter comprising a sheet filter medium through which the reactor 
liquid passes to remove relatively large particulate contaminants 
for storage or disposal. The reactor liquid is then passed through a 
bed of granular filter medium to accumulate substantially all the 
previously non-filtered contaminants and thereby provide a 
clarified liquid suitable for reuse in the reactor. Backwash liquid is 
flowed through the granular filter bed to remove and entrain the 
accumulated contaminants into a slurry which is received by a 
reservoir where the slurry is maintained quiescently to settle the 
contaminants. Removal of liquid from the reservoir concentrates 
the contaminants for storage or further processing, without the 
necessity of large quantities of filter aids that would increase the 
quantity of storage-requiring contaminated solids. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 22918, 22919, 23301 


22933 (BNWL-SA—5821) Nuclear waste partitioning incen- 
tives. Burkholder, H.C. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 24p. 
(CONF-760642—1). Dep. NTIS $3.50. 

From Nuclear regulatory commission partitioning workshop; 
oat. Washington, United States of America *USA®*® (8 Jun 

). 

The incentives for separating and eliminating various ele- 
ments from radioactive waste prior to final geologic storage have 
been examined. The study required evaluation of numerous 
Parameters concerning the transport of radioactivity from the 
geologic storage repository to man. Available data were used 
whenever possible, but many of the study parameters had to be 
estimated. The values used were either consistent with current 
knowledge or were selected to maximize the calculated potential 
radiation doses. Thus, incentives for removing various elements 
from the waste were greatly increased. In addition, incentives were 
greatly overestimated by neglecting all short-term risks and by as- 
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suming that elements removed from the waste could be eliminated 
from the earth without risk. The conclusion that the incentives for 
removal of any elements, including the transuranics, from high- 
level waste are vanishingly small was based on comparison of the 
predicted potential radiation doses with routine doses from natural 
sources. The study found that there are reasonable conditions of 


lated to be at least as low as one-tenth of 


the glass. The spinel crystallites found within the convection cell 
displayed skeletal morphology and oscillatory zoning which in- 
dicates growth at varying temperatures as they were carried along 
by convection. A single cluster of nonskeletal (Fe,Cr),O, crystal- _ 
lites was found at the bottom of the melt zone where convection 
did not occur. egy borate crystallites grew in clusters in the 
central portion of the convection cell after convection ceased. A 
i i to Fe-rich diopside (CaMgSi,O,) with unusual 


"background."’ties present in this study. Such investigation should be thanmasjes of Ce,O, and other heavy metal oxides formed as larger 


focus of future research related to partitioning if any is un- 
dertaken. 


252-253) Report of the 


22934 (DHEW/FDA— 76-8026, 
and care of nuclear licensed ac- 


Task Force on 
tivities. Snellings, D.D. Jr. 1975. 
From 7. annual national 


conference on radiation con 
Massachusetts, United States of SUSA® QT 


In 7th annual national conference on radiation control. 

The primary concern was to consider the bonding and per- 
petual care requirements of state-licensed shallow land burial sites 
used for the disposal of radioactive wastes. The specific charge of 
the task force was to examine in detail the requirements for 
establishing bonding and perpetual care programs for all types of 
licensed nuclear activities and to report the findings of the task 
force as guidance to assist states in program motte yg Goals 
and recommendations of the task force are discussed. (HLW) 


22935 (DHEW/FDA—76-8026, pp 254-274) Tast Force re- 
and perpetual care of nuclear licensed activities. 


conference on radiation con 
Massachusetts, United States of America *USA® Q7 = 


‘In 7th annual national conference on radiation control. 

Potential issues which should be considered prior to the 
adoption and implementation of a bonding or perpetual care pro- 
gram are examined. The following topics are discussed: problem 
definition; major rs; factors in setting the amount of a 
bond; waste ing licensees; ore refineries and mills; former 
AEC licensed facilities; other specific licenses; authority; states 
where it is deemed that amendment of existing statutes is necessa- 
ry to authorize imposition of a | bonding requirement for licenses; 
administration; and The following appendices 
are included: summary of cost estimate to decontaminate the 
American Nuclear Company; report on 1974 national conference 
on radiation control workshop no. 3; 
regulations; and suggested 
petual care trust funds. (HLW) 


22936 (SAND—76-0121) Thermal convection from a localized 
heat source in deep ocean sediments. Schimmel, W.P. Jr.; Hickox, 
C.E.; Hardee, H.C.; Montoya, P.C. (Sandia Labs Albuquerque. 
Apr 1976. Contract AT(29-1)-789. 54p. 

50 


Heat transfer in deep ocean sediments by both conduction 
and convection has been studied. Models have been constructed 
and the results compared with some experimental studies, includ- 
ing a recent one in the north-central Pacific. In low-permeability 
sand and ocean bottom sediment, heat transfer is predominantly by 
conduction; the temperature of a radioactive waste container in 
these sediments would be approximately the same if pure conduc- 
tion dominated the process. But not enough is known about con- 
tainment versus movement of the water in sediment surrounding 
such a high-temperature cask 


22937 (SAND—76-0153) Electron microprobe analyses of 

selected samples from deep rock disposal experiment No. 1. Hlava, 

P.F.; Chambers, W.F. (Sandia Labs., Albuquerque, N.Mex. 

Apr 1976. Contract AT(29-1)-789. 57p. Dep. NTIS 
50. 


Deep Rock Disposal Experiment No. 1 was designed to pro- 
vide information about the interaction between a molten, glass- 
based, nuclear waste simulant and rock material. Selected samples 
from this experiment were examined by optical microscopy and 
electron probe microanalysis. Analysis of the homogenized materi- 
al in the pont cell that was created in the central portion of 
the melt region shows that an amount of rock equal to about one- 
half of the original amount of waste simulant was incorporated in 
the melt during the experiment. Stagnant melt at the sides of the 
cell formed a glass with large compositional gradients. A white 
band separated the convected and stagnant materials. The color of 
the band is attributed to light scattering by small crystallites 
formed during cooling. Four types of crystallites grew from the 
melt: two oxides, a Mg—Fe borate, and a silicate. Spinel (MgO, 
Cr,0;, FeO (Fe,0;), and NiO) was the most common crystallite in 


crystallites in the stagnant melt at the side of the convection cell 


22938 fissile materials. Gablin, K.A. (to 
Nuclear en 19a 6 Cont Inc.). US Patent 3,935,467. 27 Jan 1976. 
Filed date 1 Jul 1974 

A repository = holding and storing fissile or other 
by enclosing one or more inner containers, such as 
drums, in a larger, corrosion-resistant outer shell, with a whey st 
foamed polyurethane occupying the space therebetween. The 
polyurethane foam is free of voids at its interfaces with the inner 
container and outer shell, and adheres to and reinforces same to 
provide a stress skin structure. Protection is afforded by the chemi- 
cal and physical characteristics of the polyurethane foam against 
destructive influences such as water vapor intrusion, package 
leakage and damaging effects of the environment, such as freezing, 
electrolysis, chemical and bacterial action. The outer shell is 
shaped to conform generally to the shape of the inner container 
and is made of a tube of bituminized fiber material with endcaps 
of — grade plywood treated with wood preservative. A quan- 
tity of fluorescein dye is within the inner container for 
monitoring each package for leakage. 


 ~ wm. nuclear waste forms. II. A ceramic-waste com- 

prepared by hot pressing. McCarthy, G.J.; Davidson, M.T. 

(Penngjvai State Univ., University Park). Am. Ceram. Soc. 
5: No. 2, 190-194(Feb 1976). 

From 77. annual meeting of the American Ceramic Society; 
—— DC, USA (7 May 1975). 

A feasibility study has been conducted to determine 
whether nuclear waste calcine and a crystalline ceramic matrix can 
be fabricated by hot pressing into a composite waste form with 
suitable leaching resistance and thermal stability. It was found that 
a hard, dense composite could be formed using simulated commer- 
cial fuel reprocessing waste and a matrix of a-quartz with a small 
amount of a lead borosilicate glass added as a consolidation aid. Its 
density, waste loading and leaching resistance are comparable to 
the glasses being considered for fixation of nuclear wastes. The 
hot-pressed composite offers a closer approach to thermodynamic 
stability and improved thermal stability (in ‘monolithic form) com- 
pared with glass waste forms. R for further op- 
timization of the hot-pressed waste form are given. 


22940 Development of glass ceramics for the incorporation of 

De, A.K.; Luckscheiter, B.; Lutze, W.; Malow, G.; 
Schiewer, E. (Hahn-Meitner-Institute for Nuclear Research, Ber- 
lin). Am. Ceram. Soc. Bull.; 55: No. 5, 500-503(May 1976). 

From 77. annual meeting of the American Ceramic Society; 
Washington, DC, USA (6 May 1975). 

Spontaneous devitrification of fissi duct 
borosilicate glasses can be avoided by controlled arias 
after melting. Glass ceramics have been developed from a a 
simulated waste and further improv t of duct prope 
was achieved. In particular perovskite, h-celsian, diopside | 
eucryptite glass ceramics were prepared. These contained leach re- 
sistant host phases which exhibited considerable enrichment of 
long-lived fission products. All products showed increased impact 
resistance, but the thermal expansion was only slightly improved. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 22565, 23338, 23339 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 22880, 24736, 24738, 24740, 
24741, 24744, 24756 


REGULATIONS 


REFER ALSO TO CITATION(S) 22903, 22904, 22962, 23458, 
23461, 23462 
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ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 24031 


22941 (BNL—50489) Instruments and data analysis methods 
for volume measurements. Suda, S. (Brookhaven National Lab., 
(USA)). Feb 1976. Contract E(30-1)-16. 17p. Dep. 
NTIS $4.50. 


In recent years there has been renewed interest and effort in 
the United States on methods for accurately determining SNM 
content in tanks and other process vessels. American National 
Standard N15.19 was developed to provide criteria and procedures 
for calibration of tanks and to promulgate specifications for such 
measurements. Developmental work in the areas of statistical treat- 
ment of the calibration data was performed in the preparation of 
the standard. Criteria based on ical studies were developed 
for choosing the appropriate linear calibration model. These stu- 
dies were followed by calibration experiments, jointly sponsored by 
one ERDA and ACDA for evaluating liquid level struments. 

This report describes these activities and some results. 


22942 (CONF-760622—26) Comparison of several Kalman 
filter medels for establishing MUF. Pike, D.H.; Morrison, G.W.; 
Holland, C.W. (Tennessee Univ., Knoxville (USA); Oak Ridge Na- 
tional Lab., Tenn. (USA); Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.). 1976. 7p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Detection of MUF in a material balance area is a problem 
in nuclear material control. It has been shown that the Kalman 
filter can detect a MUF in situations which could not be detected 
by the traditional control chart approach using LEMUF. The Kal- 
man filter is extended in this paper to cover two additional 
scenarios: (1) the case where a random quantity with a mean of 
M(t) is removed per period, and (2) the case where MUF is a 
fraction of the on-hand inventory each period. The Kalman filter is 
robust, sensitive, produces estimates of the error covariance 
matrix, and is an iterative technique which is suited for on-line- 
direct-input information systems. (DLC) 


22943 (DPSPU—74-30-16A) Com nuclear fuel 
manufacture. Maloney, J.P.; Schaumann, C.M.; Stone, E. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Plant). Jun 1976. Contract AT(07-2)-1. 14p. (CONF-760615—9). 
Dep. NTIS $3.50. 

From 17. annual meeting of the institute of nuclear materi- 
als ment; Seattle, Washington, United States of America 
SUSA® (23 Jun 1976). 

At the ERDA Savannah River Plant, a process monitor, 
which incorporates an online digital computer, assists in manufac- 
turing fuel elements used to produce nuclides such as plutonium, 
tritium, and californium in the plant’s nuclear reactors. Also, in- 
ventory functions assist in safeguarding fissile material and protect- 
ing against accidental nuclear criticality. Terminals at strategic lo- 
cations throughout the process area enable production operators to 
send and receive instructions and information on each manufactur- 
ing step. 11 fig. 

22944 (DPSPU—76-30-3) Savannah River Plant’s Accounta- 

Inventory System (AIMS) (Nuclear materials in- 
ventory control). Croom, R.G. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Jun 1976. 9p. 
(CONF-760615—5). Dep. NTIS $3.50. 

From ra annual meeting of the institute of nuclear materi- 

als management; Seattle, Washington, United States of America 
SUSA® (23 jon 1976). 

The Accountability Inventory Management System (AIMS) 
is a new computer inventory control system for nuclear materials 
at the Savannah River Plant, Aiken, South Carolina. The system 
has two major components, inventory files and system parameter 
files. AIMS, part of the overall safeguards program, maintains an 
up-to-date record of nuclear material by location, produces reports 
required by ERDA in addition to onplant reports, and is capable of 
a wide range of response to changing input/output requirements 
through use of user-prepared parameter cards, as opposed to basic 
system reprogramming. 


22945 (SAND—75-0627) Adversary characterization for 

system evaluation. Suber, L.A. Jr. (Sandia Labs., Al- 

uerque, N.Mex. (USA)). Apr 1976. Contract AT(29-1)-789. 
23p. (CONF-751101—88). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 

the Atomic Industrial Forum; San Francisco, California, USA (16 

Nov 1975). 

Evaluation of security systems effectiveness requires a 

definition of adversary capabilities, but an objective basis for such 

a definition has been lacking. A system of adversary attributes is 
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proposed in which any desired adversary may be synthesized by 
selection of the appropriate level of capability from yee pore Aid 
or category. In use, the syn adversaries will be pitted 


— a security system in an evaluation model, thus allowing 
=— of other adversary or security system configurations. 
) 


(au 


22946 (SAND— 76-5234) Safeguards system effectiveness 
modeling. Bennett, H.A.; Boozer, D.D.; Chapman, L.D.; Daniel, 
S.L.; Engi, D.; Hulme, B.L.; Varnado, G.B. (Sandia Labs., Al- 
ioe erque, N.Mex. (USA)). 1976. 18p. (CONF-760615—6). Dep. 


From 17. annual meeting of the institute of nuclear materi- 
ment; Seattle, Washington, United States of America 
(23 Jun 1976). 

A general methodology for the comparative evaluation of 
physical protection system effectiveness at nuclear facilities is 
presently under development. The approach is applicable to 
pruvlems of sabotage or theft at fuel cycle facilities. The overall 
methodology and the primary analytic techniques used to assess 
system effectiveness are briefly outlined. 


22947 Advanced ysical protection 
systems for facilities and tion. Jones, O.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA); Sandia Labs., Livermore, Calif. 
(USA)). 1976. 16p. (CONF-760615—8). Dep. NTIS $3.50. 

From 17. annual meeting of the institute of nuclear materi- 
als management; Seattle, Washington, United States of America 
SUSA® (23 Jun 1976). 

Sandia Laboratories is developing advanced physical protec- 
tion safeguards in order to improve the security of special nuclear 
materials, facilities, and transportation. Computer models are being 
used to assess the cost-effectiveness of alternative systems for pro- 
tecting facilities against external attack which may include internal 
assistance, and against internal theft or sabotage. Physical protec- © 
tion elements such as admittance controls, portals and detectors, 
perimeter and interior intrusion alarms, fixed and remotely ac- 
tivated barriers, and secure communications are being evaluated, 
adapted, and where required, developed. New facilities safeguards 
concepts which involve ‘’control loops’’ between physical protec- 
tion and materials control elements are being evolved jointly 
between Sandia Laboratories and Los Alamos Scientific Laborato- 
ty. Special vehicles and digital communications equipment have 
been developed for the ERDA safe-secure transportation system. 
The current status and direction of these activities are surveyed. 


22948 (SAND—76-5648) Design of integrated safeguards 
systems for nuclear facilities. de Montmollin, J.M.; Walton, R.B. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 30p. (CONF- 
760615—10). Dep. NTIS $4.00. 
From 17. annual meeting of the institute of nuclear materi- 
ment; Seattle, Washington, United States of America 
(23 Jun 1976). 

Safeguards systems that are capable of countering postu- 
lated threats to nuclear facilities must be closely integrated with 
plant layout and processes if they are to be effective and if poten- 
tially severe impacts on plant operations are to be averted. A 
facilities safeguards system suitable for a production plant is 
described in which the traditional elements of physical protection 
and periodic material-balance accounting are extended and aug- 
mented to provide close control of material flows. Discrete materi- 
al items are subjected to direct, overriding physical control where 
appropriate. Materials in closely coupled process streams are pro- 
tected by on-line NDA and weight measurements, with rapid com- 
putation of material balances to provide immediate indication of 
large-scale diversion. The system provides an information and ac- 
tions at the safeguards/operations interface. 


22949 (SAND— 76-8660) Analysis and comparison of trans- 
portation security s Rinne, R.L. (Sandia Labs., Livermore, 
Calif. (USA)). May 1976. Contract At(29-1)-789. 16p. (CONF- 
760548—1). Dep. NTIS $3.50 

From Transportation for the nuclear industry; Minneapolis, 
Minnesota, United States of America *USA® (25 May 1976). 

The role of modeling in the analysis of transportation 
security systems is described. Various modeling approaches are 
outlined. The conflict model developed in Sandia Laboratories’ 
Transportation Mode Analysis for the NRC Special Safeguards 
Study is used to demonstrate the capability of models to determine 
system sensitivities and compare alternatives. 


22950 (UCID— 17166(App.)) Technical appendix for the spe- 
cial study on material control and 
Final report. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 15 Sep 1975. 41p. Dep. NTIS $4.00. 

The appendixes contain information on alarm levels for de- 
tection of theft, computer simulation of theft detection capabilities, 
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benefits and liabilities related to real-time material control, cost 
analysis, and impact of collocated facilities on the real-time materi- 
al control concept. (JRD) 


22951 (UCRL—78215) Minicomputer based, controlled 
materials information system. Roberts, N.; Jessen, T.; Meadors, O.; 
Seibel, D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Jun 1976. Contract W-7405-Eng-48. 8p. (CONF- 
760615—3). Dep. NTIS $3.50. 
From 17. annual meeting of the institute of nuclear materi- 
ment; Seattle, Washington, United States of America 
(23 Jun 1976). 

The LLL, Materials Management Group | and Data 
Processing Services have developed a 
minicomputer system for the management of the Laboratory’ 8 con- 
trolled materials. The system consists of a multi-vendor hardware 
system designed for ease of operation, maximum reliability, and 
quick response and the requirements imposed on the hardware and 
software systems are discussed. 


22952 Nondestructive assay measurement traceability: the bur- 
den of proof. Bishop, D.M. (General Electric Co., San Jose, CA). 
Nucl. yy ater. jy anage.; 5: No. 1, 16-27(Spr 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, WA, USA (22 Jun 1976). 

This paper reviews the underlying factors which contribute 
to successful nondestructive assay safeguards measurement appli- 
cations and relates performance requirements, as defined for licen- 
see facilities in recent NRC regulations, with current capabilities. 
The need to complete the development cycle associated with cur- 
tently available nondestructive assay technology to include 
mechanisms for establishing measurement traceability is discussed. 
The achievement of such traceability is identified as a cardinal 
prerequisite to the satisfaction of recently issued NRC measure- 
ment control regulations for all safeguards measurements. Alterna- 
tive solutions to the nondestructive assay traceability problem are 
reviewed and evaluated, including two primary approaches: (1) in- 
dependently supplied standards, and (2) standards comparison pro- 
grams. It is suggested that any cost effective allocation of near 
term NRC development resources should address the traceability 
aspects of nondestructive assay methods at the expense of develop- 
ing or demonstrating additional measurement techniques or hard- 
ware. 


22953 LASL: U. S. ERDA NDA training program. Augustson, 
R.H.; Reilly, T.D.; Canada, T.R. (Los Alamos Scientific Lab., 
NM). Nucl. Mater. jy anage.; 5: No. 1, 28-32(Spr 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, WA, USA (22 Jun 1976). 

In order to transfer NDA technology from the instrument 
development laboratory to plants in the nuclear fuel cycle, a train- 
ing program was established at LASL which is available to all 
qualified users (both government and private) of NDA equipment 
for fissionable material. The curriculum consists of a one-week 
course in basic passive y and neutron assay, emphasizing — 
instrumentation, and a more advanced |l-week course high- 
resolution ‘y-ray assay. (DLC) 


22954 Temporal response methods for dynamic measurement 
of in-process inventory of dissolved nuclear materials. Zivi, S.M.; 
Seefeldt, W.B. (Argonne National Lab., IL). Nucl. yy ater. 
Manage.; 5: No. 1, 33-46(Spr 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, WA, USA (22 Jun 1976). 

This analysis demonstrated that a plant's temporal response 
to perturbations of feed isotope composition can be used to mea- 
sure the in-process inventory, without suspending plant operations. 
The main advantage of the temporal response technique over the 
step-displacement method are (1) it obviates the need for large 
special feed batches and (2) it obviates the requirement that all 
the in-process material have a uniform isotopic composition at the 
beginning of the measurement. The temporal response method 
holds promise for essentially continuous real-time determination of 
in-process SNM. The main disadvantage or problem with the tem- 
poral response method is that it requires the measurement of the 
isotopic composition of a great many samples to moderately high 
accuracy. This requirement appears amenable to solution by a 
modest effort in instrument development. 


22955 Measurements, biases, and uncertainties. Harkness, A.L. 
(Argonne National Lab., IL). Nucl. ater. wy anage.; 5: No. 1, 48- 
51(Spr 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, WA, USA (22 Jun 1976). 

Confusion arises from the use of one term to identify two 
different quantities. This article describes the views on this — 
that are held by the majority of people in the analytical fields 
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Characteristic values, standard deviations, random errors, syste- 
matic uncertainties, and measured biases are discussed. The 
— bias corrections should be made is considered. 
( ) 


22956 Note on a biased bias estimate. Stewart, K.B. (Battelle 
Pacific Northwest Lab., Richland, WA). Nucl. Mater. yy anage.; 5: 
No. 1, 52-54(Spr 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, WA, USA (22 Jun 1976). 

The procedure of not making bias corrections to a measure- 
ment process unless statistical tests indicate a non-zero bias results 
in long-term biased bias estimates unless the long-term bias is zero. 
The two cases considered are when there are and are not short- 
term variations in the bias. 


22957 Some statistical aspects of the calibration and use of 
linear measuring systems. Winslow, G.H. (Argonne National Lab., 
IL). Nucl. ater. anage.; 5: No. 1, 55-59(Spr 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, WA, USA (22 Jun 1976). 

Some statistical aspects of results obtained from a measur- 
ing system where the measurement might or might not be directly 
of the property of interest, but is at least linearly related to it, are 
described. The systems are restricted to those subject to calibra- 
tion with known standards. It is shown that, because the system 
must be examined for two types of bias, neither a valid estimate of 
a sample property nor of its variance can be made if only a single 
standard is used. It is shown that, when more than one standard is 
used, the obvious estimate of the sample property is biased; an un- 
biased estimate is derived, as well as its variance. Testing the null 
hypotheses of no bias is described and equations to be used if 
these are —— are given. The effect of accepting a null 
hypothesis which is not true has not been discussed. 
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REFER ALSO TO CITATION(S) 23438 
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REFER ALSO TO CITATION(S) 23762 
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REFER ALSO TO CITATION(S) 23436, 23438 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 22888, 22889, 24072 


22958 (CONF-730915—, pp 160-168) Separation of neon-21 
from natural neon by thermal diffusion. Rutherford, W.M.; Stuber, 
G.E. — Schwind, R.A. (Mound Lab., Miamisburg, OH). 1973. 

rom Symposium on noble gases; Las Vegas, Nevada, USA 
(24 on 1973). 

In Symposium on noble gases. 

The rare stable isotope neon-21 comprises 0.27 percent of 
natural atmospheric neon. In earlier work, separation of neon-21 
in high purity was accomplished by thermal diffusion with the aid 
of deuterated methane as an auxiliary gas. The separation is now 
being accomplished by thermal diffusion without the use of an aux- 
iliary gas. In the latter process a two-stage, multiple column, ther- 
mal diffusion system is employed. The most abundant isotope, 
neon-20, is removed in the first stage, leaving a binary mixture of 
neon-21 and neon-22. The binary mixture is further separated in 
the second stage of the process, yielding high purity neon-21. It 
was found that the performance of the separation apparatus in 
both the transient and steady-state modes could be accurately pre- 
dicted from thermal diffusion column and cascade theory. The 
thermal diffusion separation technique can be used for the separa- 
tion of a wide variety of gas mixtures, including isotopic separa- 
tions of stable and radioactive nuclides. Recent examples include 
separation of argon-37 and argon-39 from atmospheric argon and 
the enrichment of krypton-85 and xenon-136 from nuclear reactor 
fission gas. 
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ef the noble gases 
Miamisburg, OH). 1973. 


(CONF-730915—, pp 580-586) Enriched stable isotopes 
and their uses. Eck, C.F. (Mound Lab., 


Isotopes of the noble gases were initially discovered in the 
early part of this century. Since then the natural abundances of 23 
stable isotopes have been measured. Two of these isotopes occur 
naturally at above 99 mole percent isotopic concentration. For en- 
richment of noble gas stable isotopes, thermal diffusion is the com- 
mon separation method. Six of the isotopes have been enriched to 
99 mole percent. Most of the others have been enriched in varying: 
degrees ranging from 20 to 95 mole percent. The uses of these 
isotopes are varied. Natural helium and argon, which are greater 
than 99 percent helium-4 and argon-40 respectively, are used 
widely in industry. The others are used in limited quantities. Some 
of the unique uses are in low-temperature refrigeration, gas 
tagging, and chemical analysis of surfaces. The isotopes are used in 
research and development work, directly in experiments and in- 
directly as components of systems for performing experimental 
work. Some of the common uses include lasers, preparation of 

and studies of nuclear reactions, properties, and 
isotope as well as isotope dilution and tracer work. 
22960 


(SAND—76-5575) Imvestigation of nozzles, jets, and 
channels for the separation of heavy isotopes. Fox, R.L.; Eaton, 
R.R. (Sandia Labs., eye N.Mex. (USA)). 1976. 22p. 
(CONF-760710—3). Dep. NTIS $3.50. 

From 10. international symposium on rarefied gas dynamics; 
Aspen, Colorado, United States of America °USA® (18 Jul 1976). 

The analysis presented is based on two methods of numeri- 
cally determining flow parameters: (a) finite difference solution of 
the governing fluid dynamic equations, and (b) Monte Carlo simu- 
lation. A set of fluid equations for ternary flow with disparate mass 
were derived from the kinetic equation assuming a 95 percent, 5 
percent mixture of light molecules to heavy molecules. The finite 
difference solution of these equations was initially obtained for a 
simple two dimensional channel separator. A direct simulation 
method was also applied to the channel. Results of the two 
methods are presented. The extension of the direct simulation 
method to separation devices of practical size required the tracing 
of sample particle trajectories. The flow predicted by the sample 
particle method is compared with direct simulation results. Results 
obtained for systems of realistic size and Knudsen number are 
presented for parametric variations of geometry and flow condi- 
tions. 


22961 Spontaneous laser action in laser isotope separation. 
Cantrell, C.D.; Hopf, F.A.; Rhodes, G.W.; Scully, M.O. (University 
of Arizona, Tucson, Arizona, 85721). Appl. Opt.; 15: No. 7, 1651- 
1653(Jul 1976). 

The gain per unit length is calculated for a laser isotope 
separation process based on selective two-step photoionization. 
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REFER ALSO TO CITATION(S) 22910 


22962 (NP—20933) United States Nuclear Regulatory Com- 
mission and the agreement states: licensing statistics and other data. 
(Nuclear Regulatory Commission, D.C. (USA)). 
1975. 38p. Nuclear Regulatory, Washington, D.C. 

A summary of statistics are provided for the NRC Material 
Licenses (December 31, 1975) and NRC Material Licensees 
(December 31, 1975) for each state in the United States, its pos- 
session, and territories. The two following parts are -Agreement 
State Licenses and Licensees (December 31, 1975) for the states 
in the United States that were involved. Part E, NRC and Agree- 
ment State Inspection Data (July 1, 1975 to December 31, 1975), 
contains data on number of licenses inspected, number of licenses 
in compliance, and total noncompliance items. In part F shows in- 
cidents and exposures that were reported by 18 states are 
described. Leaking sources are listed in part G up to December 
31, 1975. Data on waste disposal licensees as of December 31, 
1975 are provided in part H. (MCW) 


DESIGN AND FABRICATION 
REFER ALSO TOCITATION(S) 24134 
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OTHER INDUSTRIAL USES 


22963 (COO—2155-17) Biomedical engineering support. An- 
nual progress report, August 15, 1974—August 14, 1975. Kolff, 
W.J.; Smith, L.M.; Sandquist, G.M. (Utah Univ., Salt Lake City 
(USA)). 1975. Contract E(11-1)-2155. 104p. Dep. NTIS $5.50. 

The major responsibility of the Institute for Biomedical En- 
gineering at the University of Utah under the ERDA Artificial 
Heart Program has been to provide in vitro and in vivo experimen- 
tal data and evaluation of the anatomical fitting, accommodation, 
performance and adequacy of the artificial heart system and its 
components as they are developed in the ERDA Program and pro- 
vided to the Institute for study. The Institute also has the responsi- 
bility of designing, constructing and testing the blood handling 
components of the Blood Pump and insuring reliability, durability 
and satisfactory performance of these system components. During 
the reporting period, nine total heart replacement experiments 
were performed in calves using the ERDA Blood Pump powered 
by an electric motor implanted in the abdomen. Results of the ex- 
periments are given. Ultimately the mechanical heart will be 
powered by a radioisotope heat source. (TFD) 


22964 Activated aluminum tracer tag. Murray, K.M. (to Secre- 
tary of the Navy). US Patent 3,924,125. 2 Dec 1975. Filed date 20 
Jun 1974. 4p. 

A method is described for treating a piece of aluminum and 
detecting the presence of the treated aluminum in an assembly 
without disassembly of the parts. The small piece of aluminum is 
made ee by irradiation with x-rays of at least 23 MeV to 
Produce the reaction *"Al(y,an)**Na. The presence of the alu- 
minum part is determined by isotope decay, which emits a 
positron. The positron subsequently annihilates emitting two 180° 
correlated 0.511006 MeV gamma rays. These gamma rays are de- 
tected in coincidence by use of a pair of detectors and associated 
coincidence and counting electronics. 


22965 Neutron radiation in the study of soil and rock. Lewis, 
J.T.; Krinitzsky, E.L. (Waterways Experiment Station, Vicksburg, 
MS). Am. Soc. Test. yater., Spec. Tech. Publ.; No. 586, 241- 
251( 1976). 

From Symposium on practical applications of neutron 
os ed and gauging; Gaithersburg, Maryland, USA (10 Feb 

75) 

See CONF-750216—. 

X-radiography has been used at the Waterways Experiment 
Station for several years to study the internal characteristics of 
soils. These characteristics include density, secondary mineraliza- 
tions, fracture planes, bedding, physical changes in the materials, 
and other features. Recently, a californium-252 facility was 
developed in order to complement the x-ray units through neutron 
radiation capabilities for scanning inhomogenieties in moisture and 
density. The neutron techniques include radiography, with detailed 
examination and quantification of film images, and neutron count- 
ing and monitoring through a tracking system. The gamma radia- 
tion from the californium-252 also will be utilized. These applica- 
tions, and others which are under development, provide enhanced 
nondestructive laboratory assessments of earth materials for their 
engineering properties. 


22966 Irradiation and electrostatic separator. Schultz, M.A. 
(to Environmental Master Systems, Inc.). US Patent 3,948,625. 6 
Apr 1976. Filed date 24 Jul 1972. 8p. 

An apparatus for collecting pollutants in which a 
passageway is formed to define a path for industrial gases passing 
therethrough is described. A plurality of isotope sources extend 
along at least a portion of the path followed by the industrial 
to provide a continuing irradiation zone for pollutants in the gases. 
Collecting electrode plates are associated with such an irradiation 
zone to efficiently collect particulates as a result of an electrostatic 
field established between such plates, particularly very small par- 
ticulates. The series of isotope sources are extended for a length 
sufficient to attain material improvement in the efficiency of col- 
lecting the pollutants. Such an effective length is established along 
a substantially unidirectional path of the gases, or preferably a 
reversing path in a folded conduit assembly to attain further effi- 
ciency by allowing more compact apparatus structures. 


22967 card having radioactive isotope of short half-life. 
Hogberg, G. (to AB Id-Kort). US Patent 3,959,630. 25 May 1976. 
Priority date 5 Jun 1973, Sweden. 6p. 

The identity card contains a radioactive substance and in- 
formation on the intensity of the radiation of the substance. When 
the card is used, for example in a banking transaction, the current 
intensity is measured and compared with the information on the 
intensity given on the card. If the current intensity and the given 
intensity agree, the card is considered genuine. 


From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 
Symposium on noble gases. 
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(MLM—2196) Fueled viking generator S/N 106 ac- 
ceptance vibration test report. Anderson, C.; Brewer, C.O.; 
Abrahamson, S.G. (Mound Lab., Miamisburg, Ohio (USA)). 8 Jun 
1976. Contract E-33-1-GEN-53. 18p. Dep. Niris $3.50. 

The Viking Generator S/N 106 was vibrated to the 
Teledyne Isotope Flight Acceptance Schedule (Random Only) with 
no deviation from normal generator functional output. Radio- 
graphic analysis and power tests before and after the vibration test 
indicated no change in the condition of the generator. The work 
was conducted in the Alpha Fuels Environmental Test Facility at 
Mound Laboratory. 


22969 (ORNL/TM—5127) Nuclear-powered pacemaker fuel 
cladding study. Shoup, R.L. (Oak Ridge National Lab., Tenn. 
Jul 1976. Contract W-7405-eng-26. 3lp. Dep. NTIS 


The fabrication of fuel capsules with refractory metal and 
clads used in nuclear-powered cardiac pacemakers precludes 
the expedient dissolution of the clad in inorganic acid solutions. 
An experiment to measure penetration rates of acids on commonly 
used fuel pellet clads indicated that it is not impossible, but that it 
would be very difficult to dissolve the multiple cladding. This work 
was performed because of a su; n that a ™*PuO,-powered 
pacemaker could be transformed into a terrorism weapon. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 24781 


22970 (BNWL— 1845-23) Pacific Northwest Laboratory 

to the Nuclear Research and A Division 
for April 1976. Fullam, H.T. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). May 1976. Contract E(45-1)-1830. 11p. 
Dep. NTIS $3.50. 

At Hanford, strontium is separated from the high-level 
waste, then converted to the fluoride, and doubly encapsulated in 
small, high-integrity containers for subsequent long-term storage. 
The fluoride conversion, encapsulation and storage take place in 
the Waste Encapsulation and Storage Facilities (WESF). This en- 

lated strontium fluoride represents an economical source of 
Sr if the WESF capsule can be licensed for heat source applica- 
tions under anticipated use conditions. The objectives of this pro- 
gram are to obtain the data needed to license “SrF, heat sources 
and specifically the WESF *SrF, capsules. Research progress is re- 
ported in the following areas: (1) long-term SrF, compatibility 
data; (2) chemical and physical property data on “SrF,; and (3) 


22971 (DPST—73-128-3) **Pu fuel form processes. Savannah 
River Laboratory report. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Mar 1973. Con- 
tract AT(07-2)-1. lp. Dep. NTIS $3.50. 

Preliminary studies reveal that different handling procedures 
may be required to avoid deleterious effects of helium gas genera- 
tion in intermediate and final ™*PuO, products. A process for 
recovering ™*Pu from phenol-formaldehyde type plastics was 
developed and transmitted to the plant. Scrap recovery charging 
operations have been suspended. 


22972 (DPST—73-128-4) **Pu fuel form processes. Savannah 
River Laboratory monthly report. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Apr 1973. Con- 
tract AT(07-2)-1. 28p. Dep. NTIS $4.00 

Laboratory-scale tests indicate that 10-4 **PuO, may be 
produced with few fines less than 4 y, if direct-strike mite 
precipitation is performed with proper mixing action and very high 
addition rates of oxalic acid. Thoria stand-in has been coated with 
molybdenum using 4 percent H,-96 percent He in a startup of the 
new CVD apparatus. Recommendations for heat-treatment follow- 
ing hot-pressing of PPO and PMC have been made as a basis for 

and operation of the PuFF Facility. The physical charac- 
teristics of the generators, from which fuel is to be recovered at 
SRP, have been generally established. The Safety Analysis Report 
and Technical Standard for operations in the Alpha Materials 
prewa were approved and work on a multi-gram scale of “Pu 

has begun. 


22973 (DPST—73-128-6) **Pu fuel form processes. Savannah 
River Laboratory monthly report. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Jun 1973. Con- 
tract AT(07-2)-1. 17p. Dep. NTIS $3.50. 

The apparent specific surface area of direct-strike oxides is 
relatively low, on the order of 0.5 to 0.9 m*/g. Grain boundary 
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Porosity, caused by release of stored decay helium, was not ob- 
served in aged dense **PuO, shards that were heated at 1000°C, 
but was extensive in those heated at 1400°C. An iodide transport 
process is being explored to coat shards with molybdenum to avoid 


22974 (DPST—76-128-4) Savannah River Laboratory monthly 
report: **Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Apr 1976. Con- 
tract AT(07-2)-1. 31p. Dep. NTIS $4.00. 

=*PuO, produced in H-Area B-Line during February and 
March was consistent in particle size distribution and morphology, 
and contained no unusual amount of fines. Pellets made from both 
problem and current (standard) **PuO, require a microstructure 
of coarse inter-shard porosity for dimensional stability. This 
microstructure with a minimum of cracks is obtained with inter- 
mediate milling times (approximately 16 h). The size distribution 
of presintered shards is a function of mechanical breakup and is 
relatively unaffected by variations in feed material or milling times. 
Studies of the effect of processing on the internal density of shards 
have shown: (1) the internal density of both unsintered and presin- 
tered shards is inversely proportional to the particle size of the 
2*PuO, powder; (2) the amount of shard sintering which occurs 
during presintering is directly proportional to the presintering tem- 
perature; (3) shards with low unsintered densities also have low 
densities after presintering; and (4) the effect of particle size on 
shard density decreases with increasing presintering temperature. 
Construction of the Plutonium Experimental Facility (PEF) is 67 
percent complete. 


22975 (LA—6340-MS) Heat transfer in **PuO, spheres. Kent, 
R.A.; Zocher, R.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Apr 1976. Contract W-7405-eng-36. 15p. Dep. NTIS $3.50. 

The effective thermal conductivity for spherical **PuO, 
specimens (80 percent **Pu) has been calculated from steady-state 
measurements of the surface-to-core thermal gradients. The 
specimens had an average density of 80 percent TD and thermal 
inventories ranging from 50 to 100 J/s. The experiments were per- 
formed in both argon-water and helium atmospheres over the 
range 300 to 1500°C. The results indicate that helium, produced 
by the alpha decay of ™*Pu, significantly affects the heat transfer, 
especially at low temperatures. 


22976 (ORNL/TM—5482) Isotopic power materials develop- 
ment. Quarterly progress report for period ending March 31, 1976. 
Schaffhauser, A.C. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1976. Contract W-7405-eng-26. 90p. Dep. NTIS $5.00. 

The second in a series of quarterly reports for Technology 
and Space Applications materials programs conducted by the 
Metals and Ceramics Division of Oak Ridge National Laboratory 
for the Nuclear Research and Applications Division of ERDA is 
presented. These quarterly reports replace the monthly and annual 
reports previously issued on this work. The areas of research 
covered include high-temperature alloys for space isotopic heat 
sources, physical and mechanical metallurgy of heat source con- 
tainment materials, isotope Brayton system materials support, and 
space nuclear flight systems hardware. (TFD) 


22977 (TID—27049) Multi-Hundred Watt Radioisotope Ther- 
moelectric Generator Program, LES 8/9 Program, MJS Program. 
Bi-monthly progress report, 1 May—30 June 1975. (General Elec- 
tric Co., Philadelphia, Pa. (USA). Space Div.). 1975. Contract 
AT(29-2)- 2831. 102p. Dep. NTIS $5.50. 

ignificant events, activities and achievements on the MHW 
LES we and MJS Programs for the reporting period are reported. 
Topics discussed include programmatic, safety, systems, isotope 
heat source, converter, product assurance, hardware fabrication, 
acceptance testing, and ground support equipment. (TFD) 


22978 (TID—27050) ver Watt Radioisotope Ther- 
moelectric Generator es ES 8/9 Program, MJS Program. 
Bi-monthly progress report, 1 July—31 August 1975. (General 
Electric Co., Philadelphia, Pa. (USA). Space Div.). 1975. Contract 
AT(29- — 2831. 112p. Dep. NTIS $5.50. 

ignificant events, activities and achievements on the MHW 
LES s/o and MJS Programs for the reporting period are reported. 
Topics discussed include safety systems, isotope heat source, con- 
verter, product assurance, hardware fabrication, acceptance test- 
ing, and ground support equipment. (TFD) 


22979 (TID—27051) Multi-Hundred Watt Radioisotope Ther- 
moelectric Generator Program, LES 8/9 Program, MJS Program. 
Bi-monthly progress report, 1 September—31 October 1974. 
(General Electric Co., Philadelphia, Pa. (USA). + Div.). 1974. 
Contract AT(29-2)-2831. 181p. Dep. NTIS $7. 
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Significant events, activities and achievements on the MHW 
LES 8/9 and MJS Programs for the reporting period are reported. 
Topics discussed include programmatic, safety, systems, eur 
heat source, converter, product assurance, acceptance testing, and 
converter fabrication. 


(TID—27052) Watt Radioisotope Ther- 
moelectric Generator Program, LES 8/9 Program, MJS Program, 
Bi-monthly progress report, 1 November—31 December 1975. 
(General Electric Co., Philadelphia, Pa. eee Space Div.). 1975. 
Contract E(49-15)-3076. 120p. Dep. NTIS $5.50. 

Significant events, activities and achievements on the MHW 
LES 8/9 and MJS Programs for the reporting period are reported. 
Topics discussed include safety systems, isotope heat source, con- 
verter, product assurance, hardware fabrication, acceptance test- 
ing, and ground support equipment. (TFD) 


22981 Microwatt thermoelectric generator. Hittman, F.; 
Bustard, T.S. (to Nuclear Battery Corp.). US Patent 3,951,692. 20 
Apr 1976. Filed date 18 Jul 1978. 4p. 

A microwatt thermoelectric generator suitable for implant- 
ing in the body is described. The generator utilizes a nuclear ener- 
gy source. Provision is made for temporary electrical connection to 
the generator for testing purposes, and for ensuring that the heat 
generated by the nuclear source does not bypass the pile. Also dis- 
closed is a getter which is resistant to shrinkage during sintering, 
and a foil configuration for controlling the radiation of heat from 
the nuclear source to the hot plate of the pile. 2 claims, 4 drawing 


(BNWL— 1935) Cold regions isotope applications. Per- 
rigo, L.D.; Divine, T.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Apr 1976. Contract E(45-1)-1830. 166p. 
Dep. NTIS $6.75. 

Pacific Northwest Laboratories (PNL) started the Cold Re- 
gions Isotope Applications Program in FY-1975 to identify special 
conditions in the Arctic and similar geographic areas (Cold Re- 
gions) where radioisotope power, heater, or sterilization systems 
would be desirable and economically viable. Significant progress 
was made in the first year of this program and all objectives for 
this initial 12-month period were achieved. The major conclusions 
and recommendations resulting for this effort are described below. 
The areas of interest covered include: radiosterilization of sewage; 
heating of septic tanks; and radioisotope thermoelectric generators 
peg sources for meteorological instruments and navigational 

ids. ( ) 


HYDROGEN 


REFER ALSO TO CITATION(S) 23438, 23470, 23471, 23489, 
23490, 23491, 23499 


22983 (NSF-RA-N—74-250) Implementation of a hydrogen 
energy system in Texas. Project N/T-5, final report. Huang, C-J.; 
Howell, J.R. (Houston Univ., Tex. (USA)). 12 Dec 1974. 86p. Na- 
tional Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

Hydrogen has special advantages for Texas as both a fuel 
and a chemical feedstock. It can be produced from water or lig- 
nite, both of which are abundant in the East Texas and Gulf Coast 
regions. It seems based on the best present technical information, 
that existing pipeline systems can be used to distribute hydrogen. 
Conversion of existing power plants, industrial fuel users, and 
many chemical process plants already using hydrogen, could be 
done immediately. This would have near-term impact on the de- 
mand for natural gas and other fossil fuels, which could be 
diverted to other uses. All technical problems involved in a 
hydrogen energy system appear within the bounds of reasonable 
solution. The implementation of a hydrogen system depends on the 
competitive position of fossil and nuclear energy, the projections 
of availability of these energy sources in the mid and far-term, and 
the legislative incentives and controls used to determine the future 
of the overall Texas energy system. Economic incentives necessary 
to implement a hydrogen system that competes for a portion of the 
projected market for natural gas have been examined under vari- 
ous assumptions. Depending upon the Federal Power Commis- 
sion’s regulatory policies concerning the price of natural gas, the 
cost to the State of subsidizing the production of hydrogen to 
make costs competitive with natural gas could vary from a cost of 
almost two billion dollars over a five-year period under the worst 
conditions (FPC continuation of 1973 policies and extreme-high 
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range predicted hydrogen costs) to a zero cost (possible $50 mil- 
lion profit for an industrial producer) for the same period under 
most favorable conditions (deregulation of natural gas prices and 
lowest predicted hydrogen production costs). These costs would 
result from substituting a for one percent of natural gas 
demand in 1977, increasing to five percent in 1982. 


22984 Hydrogen energy and the environment. Hausz, W. pp 
134-137 of In Proceedings of the 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 
From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 
See CONF-750402—P1. 


PRODUCTION 
REFER ALSO TO CITATION(S) 22506, 22867 


22985 Production of hydrogen from gasified coal and laser fu- 
sion atomic energy. Emery, F.H. (Spectron Systems, Alexandria, 
VA). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 5, 43- 
48( 1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P2. 

Coal is subjected to a modified Garrett rapid pyrolysis 
process. Char and volatiles are produced. After separation of coal 
oils and coal tars, all impurities such as sulfur and ammonia are 
removed from the coal gas. The gas is then mixed with steam and 
irradiated with energy from micro H bomb explosions. The fusion 
energy plant design is based on AEC publications. A conceptual 
design of a laser fusion hydrogen plant is presented. The deuterium 
pellets are laser exploded in a low Z thin walled sphere approxi- 
mately 4 meters in diameter. The inside of the shot chamber is 
cooled by gas, and the outside is cooled by steam and coal gas. 
The pellets are loaded so that up to '/; of the fusion energy is 
radiated as x rays. This gamma energy produces hydrogen in a 
reaction chamber approximately 200 meters in diameter by 100 
meters high. A heavy mist of barium hydroxide solution mixed 
with char is maintained in the reaction chamber. After cooling the 
outside of the shot chamber, the coal gas and steam mixture is 
directed by baffles to the reaction chamber. The baffles also iso- 
late the reaction chamber from the shot sphere cooling chamber. 
Hydrogen is produced from water by photochemical and thermal 
reactions. This process should be the cheapest method of making 
hydrogen, since a significant portion of the fusion energy produces 
the end product in a single step. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 22987, 23493 


22986 Use of hydrogen for energy ee Cae, Be. (Inst. 
of Gas Tech., Chicago). Am. Chem''s Soc., Div. Fuel Chem., Prepr.; 
19: No. 4, 93- 98(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic tow New Jersey, USA (8 Sep 1974). 

ONF-740955—P1. 

The capability of large-scale energy storage would be of 
great help to future electrical energy systems if they are to depend 
heavily on nuclear power, or on solar power from a variety of in- 
termittent sources. The gas industry already uses enormous energy 
storage systems to even out the seasonal peak loads and keep its 
transmission and production facilities operating at high load fac- 
tors. There seems to be no technological reason why the 
techniques used for bulk gas storage-underground storage and 
cryogenic storage cannot be applied to hydrogen produced from 
off-peak electric power. Unlike storage batteries, the technology to 
do this exists today. The efficiency of the entire cycle, however, 
from electricity to hydrogen and back to electricity, is quite low, 
and the economics compare unfavorably with projections made for 
electric storage battery systems, and may make the system totally 
unattractive. An interestit.g possibity exists for the use of the 
stored hydrogen for other purposes than regeneration of electric 
power. Prospects for the co-production of petrochemicals, fertil- 
izers and iron and steel from hydrogen stored from ‘‘off-peak’’ 
electric power appear interesting and worthy of further considera- 
tion. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 23493, 23968 
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22987 (LA-UR—76-823) Hydrogen and carbon monoxide 
from decom of cerous carbonates. Onstott, E.1.; Witteman, 
W.G.; Bowman, M.G. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 8p. (CONF- 
760706—3). Dep. NTIS $3.50. 

From 12. rare earth research conference; Vail, Colorado, 
United States of America *USA® (18 Jul 1976). 

Cerous carbonates of variable composition were decom- 
posed by heating in an evacuated pressure vessel. In some experi- 
ments water was added prior to heating. Decomposition products 
were H,, CO, CH,, CO,, CeO, and various partially decomposed 
cerous carbonates. At 875°K, greater than 98 percent of the ceri- 
um was converted to CeO, in less than 2 h, and pressures of 50 to 
60 atm were measured. After reaction, on cooling to 300°K, pres- 
sures were 13-16 atm. Significant concentrations of gases from the 
redox reactions were measured at temperatures as low as 675°K. 
Mol percentages of product gases varied between the following ex- 
tremes: H;, 7-27; CO, 0.5-63; CO,, 30-80; CH,, 0.01-1.0. The 
H,/CO ratio varied by a factor of greater than 100. H, formation 
was favored by excess water and lower temperatures and CO for- 
mation was favored by a deficiency of water and higher tempera- 
tures. 


22988 (ORO—4945-1) Gas—solid reaction processes in reac- 

tions for hydrogen production in thermochemical cycles. Reed, T.M. 

Ill; Nogueira, A.T.; Smith, C.B.; Wong, K.Y. (Florida Univ., 

1 (USA)). 1976. Contract E(40-1)-4945. 4p. Dep. NTIS 
-50. 

The purpose of the study is to determine the roles played by 
heat and mass transfer rates and chemical rates on the overall ob- 
servable rate of reversible gas-solid reactions. Isothermal reactions 
in solids of various geometries, were formulated. A method was 
developed for estimating the effective thermal conductivity of 
porous solids. A literature search on techniques for measuring the 
rate of gas-solid reactions was begun. (LK) 


22989 (ORO—4945-2) Effectiveness factors in gas—solid reac- 
tion. report, June 1, 1975—February 29, 1976. Smith, 
C.B. (Florida Univ., Gainesville (USA)). 1976. Contract E(40-1)- 
4945. 7p. Dep. NTIS $3.50. 

The concept of pellet effectiveness factor has proven useful 
in chemical reactor design in that it allows the design to proceed 
on the basis of bulk stream —— The effectiveness factor for 
a porous catalyst pellet is de as the average reaction rate 
within the pellet divided by the reaction rate that would prevail if 
the gas space and solid surface were maintained at the external 
surface conditions. This effectiveness factor is a gross measure of 
the effect of transport processes on the overall rate of reaction. 
(LK) 


22990 (ORO—4945-5) Experimental reactors for the study of 
gas—solid reactions. report, June 1, 1975—February 29, 
1976. Nogueira, A.T. (Florida Univ., Gainesville (USA)). 1976. 
Contract E(40-1)-4945. 6p. Dep. NTIS $3.50. 

A brief literature review of experimental reactors for the 
study of gas-solid reactions is given. Principal features of the reac- 
tor are listed. Final details of the reactor design should be ready by 
mid-1976. (LK) 


22991 Thermochemical production of hydrogen via multistage 
water splitting processes. Funk, J.E. (Univ. of Kentucky, Lexing- 
ton). Int. J. Hydrogen Energy; 1: No. 1, 33-43( 1976). 

The fundamental thermodynamic principles underlying ther- 
mochemical water splitting processes are presented and reviewed. 
The overall system is considered first and the temperature limita- 
tion in process thermal efficiency is developed. The relationship to 
an ideal water electrolysis cell is described and the nature of effi- 
cient multistage reaction processes is discussed. The importance of 
the reaction entropy change and the relation of the reaction free 
energy change to the work of separation is described. A procedure 
for analyzing thermochemical water splitting processes is presented 
and its use to calculate individual state efficiency is demonstrated. 
A number of processes are used to illustrate the concepts and 


procedures. 


Hydrogen production from water 
cles. Bamberger, C.E.; Richardson, D.M. 
Lab., TN). Cryogenics; 197-208(Apr 1976). 

It is expected that in the future hydrogen will play a major 
role in the storage, distribution, and usage of energy involving its 
various physical states: gaseous—solid hydride--cryogenic liquid. 
One of the most modern concepts for the production of hydrogen 
from water, thermochemical cycles, is reviewed and a compilation 
of 72 published cycles is presented. 


by thermochemical cy- 
(Oak Ridge National 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 23556 


BIOSYNTHESIS 
REFER ALSO TO CITATION(S) 23040, 23493 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 23492 


STEAM-IRON PROCESS 


22993 (ERDA—76-30-3, pp 29-32) Steam-iron system for 
production of hydrogen. 1975. 

In Coal gasification. Quarterly report, July—September 
1975. 

Development of the steam-iron process involved continuing 
engineering and field construction work on the pilot plant. By the 
end of the quarter, 96 percent of the engineering and 48 percent 
of the field construction work were completed. Furthermore, the 
steam-iron reactor was completely assembled and is ready to be 
heat treated, and treatment of the producer reactor was started. 
Activities involving operation of the pilot plant were started; 10 
operators were hired, training manuals are being prepared, and 
piping and equipment installation is being checked. Laboratory 
research involved continuing fluidized-bed attrition tests and analy- 
sis of the data accumulated in reducing-gas generation tests to esti- 
mate the extent of sulfur gasification and to determine the ap- 
proach to equilibrium of the methane formation reaction. In addi- 
tion, two new studies were initiated during the quarter: (1) kinetic 
studies are being conducted to develop solids for use in the steam- 
iron process that have high chemical reactivity, attrition resistance, 
heat capacity, and particle density; and (2) chars other than Husky 
char (selected for initial use in the pilot plant) are being evaluated 
for future use in the producer reactor of the steam-iron facility. 


22994 Production of hydrogen for use in coal liquefaction. 
Lester, G.R. (to Universal Oil Products Co.). US Patent 3,925,188. 
9 Dec 1975. Filed date 17 Jan 1974. 10p. 

A method is described for producing the hydrogen required 
in liquefying coal to provide aromatic products such as benzene 
and naphthalene. The method includes the steps of contacting 
hydrogen produced in the process with coal in a liquefaction zone 
and refining the hydrocarbon liquefaction product, which includes 
polycyclic aromatics, polycyclic hydroaromatics, and alkylaro- 
matics, by contacting the liquefaction product with steam and a 
steam dealkylation catalyst in order to react the hydrocarbons and 
steam to provide hydrogen and aromatic products. The aromatic 
products are recovered from the a and the hydrogen 
thus produced is passed to the coal liquefaction step. 


STORAGE 


REFER ALSO TO CITATION(S) 22986, 23464 


TRANSPORT 


REFER ALSO TO CITATION(S) 23463 


SAFETY 


REFER ALSO TO CITATION(S) 23494 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 23496, 23497, 23498 


PROPERTIES 


REFER ALSO TO CITATION(S) 23495, 23797, 23798, 23804, 
23823 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23445 
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OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 23438 


22995 (NP—20954) Recovery of from farm solid 


wastes and timber production residues. report, March 
7—September 30, 1975. (Minnesota Univ., Minneapolis (USA). 
Center for Studies of the Physical Environment). Dec 
Univ. of Minnesota, Minneapolis. 
For Minnesota Pollution Control Agency. 
is five research projects on 
ual 


1975. 287p. 


(NP—20959) 
news items. (Minnesota Univ., 


Study Group: June 1976 
aie (USA). Center for Stu- 
dies of the Physical Environment). | 976. 18p. Univ. of Minnesota, 

lis. 


Mi 

Tentative cost com are made of biomass fuel 
sources, capital costs for conversion plants, and recurring fuel 
costs. Recent papers and articles of interest to those concerned 
(JSR) 


22997 (NP—20968) Bioenergy Study Group: April 1976 news 
items. (Minnesota Univ., Minneapolis (USA). Center for Studies of 
the Physical Environment). 1976. 16p. Univ. of Minnesota, Min- 


A brief is given of a Biomass—Energy Workshop 
p sagt ae by the University of Minnesota. Recent papers and arti- 
cles of interest to those concerned with energy sources and conser- 
vation are summarized. (JSR) 


22998 Energy recovery from municipal refuse: the technology 
and its relationship to socio-economic environments. Ganotis, C.G. 
pp 223-228 of In Proceedings of the 21st annual technical meet- 
a hag I. Mt. Prospect, IL; Inst. of Environmental Sciences 
(1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Socio-economic considerations mandate careful planning for 
new resource recovery facilities to reclaim energy and materials 
from waste and to satisfy mutual interests of all concerned parties. 
This paper advocates a cooperative planning effort, highlights a 
number of issues which must be considered in implementing ener- 
gy recovery from refuse projects, and suggests alternative policies 
for enhancing concomitant solutions to the problems of solid waste 

» energy conservation, and environmental protection. This 
paper further advocates a truly interdependent approach to solve 
these problems. This interdependent approach must include three 
essential elements which characterize any system: technical, in- 
stitutional, and economic. It is cost effective; the technology must 
survive within a unique institutional setting. 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 22487, 22806, 23152 


22999 Method for decomposition of polymers into fuels. Tsu- 

i, Y.; Tsuchiya, K.; Inoue, T.; Ogawa, T.; Komori, H.; Mu- 
rakami, K.; Ayukawa, T. (to Kabushiki Kaisha Niigata Tekrosho). 
US Patent 3,947,256. 30 Mar 1976. Priority date 10 May 1971, 
Japan. 14p. 

A method for treating high polymer wastes in such a way 
that pollution of the atmosphere will be avoided is claimed. Solid 
high polymer bodies are subjected to simultaneous compression 
and shearing action until they reach a state of fusion and decom- 
pose at least in part into a fluid state (or fuel oil). The fluid is then 
directed to a location where it is available as a fuel. A rotary feed 
screw is situated in a cylinder to coact therewith for providing 
compression and shearing of high polymer bodies until they reach 
a state of fusion. Then the fused material is subjected to a decom- 
posing action in order to decompose into a fluid condition, and the 
resulting fluid is conveyed to a location where the fluid is available 
for further use. 


23000 (NP— 20954, pp vp, Paper 3) Progress report on p 
ysis of crop and forestry residue. Kittelson, D.B.; Murphy, T.E.; 
Choi, TO Noring, J. Dec 1975. 

In Recovery of energy from farm solid wastes and timber 
production residues. Final report, March 7—September 30, 1975. 
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The design and development of a relatively simple farm- 
scale pyrolysis reactor to convert residues and wastes into tar and 
char is described. The tar would be used as a fuel source and the 
char would be used either as a fuel source or as a soil conditioner. 
Although initial research centered on a hot roller concept, a reac- 
tor consisting of a simple fluidized sand bed into which shredded 
residues were introduced gave the most promising results. The 
reactors developed were laboratory test reactors designed to ex- 
amine product yields as a function of operating condition and 
therefore differ in several important ways from the design concept 
of a farm-scale reactor. (JSR) 


a nr pp vp, Paper 4) Progress report on 
anaerobic digestion of crop and forestry residues and manures for 
methane . Maier, W.J.; Fredrickson, A.G.; Yee, C.; 
Alyeshmerni, A.; Ki, K. Dec 1975. 

In Recovery of energy from farm solid wastes and timber 
production residues. Final report, March 7—September 30, 1975. 

Progress is reported on the development of the design basis 
and establishment of operating data for anaerobic biological reac- 
tion systems to produce methane from crop residues and/or 
manures at sufficiently high rates to make it economically feasible 
for individual farms or small associations. A two-stage process was 
developed so that the mathane formation and acid formation steps 
could be studied separately. It was found that this two-stage 
process increased operational flexibility and permitted optimization 
of the different biochemical reactions mediated by different spe- 
cies of microbes. (JSR) 


23002 (NP—20954, pp vp, Paper 5) Energy recovery 
+ eager’ digestion of animal manures. Moore, J.A.; Even, M.P. 
1975. 

In Recovery of energy from farm solid wastes and timber 
production residues. Final report, March 7—September 30, 1975. 

The effect on methane production of different mixing and 
feeding rates of swine wastes into 10-gallon digestors was evalu- 
ated. The design of the digestors is given. Both stirred and un- 
stirred digestors were evaluated. The results showed that the un- 
stirred digestor was the most stable and produced the largest 
volume of methane. The highest loading rate produced the lowest 
percent methane and the slowest production rate. The optimum 
loading rate was 0.2 pounds of volatile solids per cubic foot of 
digestor capacity. (JSR) 


23003 (NP—20961) Fuel-energy recovery from 
residues. Progress report. Consortium for the study of solid waste 
management, recycling options, and energy extraction. (Minnesota 
Univ., Minneapolis (USA). Center for Studies of the Physical En- 
vironment). 1 Aug 1974. 25p. Univ. of Minnesota, Minneapolis. 

Because of the energy shortage and the potential energy 
available from organic wastes, a group of University of Minnesota 
staff members organized to initiate a series of research studies to 
help develop economic technologies for conversion of wastes to 
fuel sources. In the first part of the present report an evaluation is 
made of the potential available sources of organic materials in the 
State of Minnesota that could serve as raw materials. The potential 
of each source is considered in the context of the State's total 
energy needs and in the context of what the major environmental 
effects might be. The second part discusses the conversion 
processes that are being considered for fuel production from or- 
ganic materials. These include direct firing for heat-power genera- 
tion, biological conversion to fuel gas, biochemical conversion to 
alcohol and chemicals, and pyrolytic conversions to fuels. In the 
third part the current research projects, their objectives, and 
findings are summarized. (JSR) 


23004 Production of low Btu sulfur-free gas from residual oil. 
Hoffert, F.D.; Stotler, H.H. (to Hydrocarbon Research, Inc.). US 
Patent 3,953,180. 11 Jul 1974. vp. 

The method of producing a low BTU heating value com- 
bustible gas of substantially sulfur free character at relatively high 
pressure and temperature from a sulfur containing low grade oil of 
the class of crude and residual oil is claimed which comprises: (a) 
injecting said oil, steam, and air into a first bed of inert particulate 
matter under conditions to establish fluidization of the particulate 
matter and under a hydrogen partial pressure such that the oil is 
gasified and the bulk of the sulfur is converted to hydrogen sulfide 
with minimal amounts of carbonyl sulfide, the temperature in the 
bed being in the order of 1600° to 2000°F, and the pressure being 
in the range of 200 to 400 psig; (b) passing the resulting gases and 
vapors upwardly through a second bed of inert particulate matter 
in indirect heat exchanger with a cooling material to reduce the 
bed temperature to a range of 500° to 1000°F to accomplish a 
concentration of ultra fine solid contaminants; (c) removing said 
concentrated solid contaminants; (d) cooling and desulfurizing the 
effluent gases from the second bed; and (e) reheating said desul- 
furized gas, said reheated gas being product gas having a calorific 
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value of under 350 BTU/SCF/(dry) and a sulfur content of less 
than 0.3 wt. percent. 


23005 Fuel made from fibers and oil. Martinez, 
B.P.; Zeisberg, M.D. (to E. I. du Pont de Nemours and Co.). US 
Patent 3,923,472. 2 Dec 1975. Filed date 5 Oct 1973. 4p. 

A process and system are claimed for filtering oil from a 
liquid containing oil by passing the liquid through a Tr contain- 


ing melt-spun thermoplastic synthetic fibers for absorbing the oil. 


- When the fibers become saturated with oil, they are heated at an 


elevated temperature until they become liquid. The resultant liquid 
is thon tor ane fool. 


23006 Cylindrical pressure reactor for producing a combustible 
gas. Gernhardt, P.; Haese, E.; Dangullier, W. (to Dr. C. Otto and 
Co. GmbH). US Patent 3,951,615. 20 Apr 1976. Priority date 18 
May 1973, German, Federal Republic of (F.R. Germany). 6p. 

The gasification of solid fuels or mixtures of solid and liquid 
fuels takes place in a cylindrically-shaped pressure reactor vessel 
having feed jets at the top of the vessel for introducing the fuel 
and the gasification medium into the vessel. A ring-shaped 
chamber containing a bath of molten iron surrounds a gas 
discharge pipe within the lower portion of the vessel. A water bath 
is established before the lower rim of the discharge pipe in the ves- 
sel and pipe means passing through the side wall of the vessel at an 
elevation above the lower rim of the discharge pipe and below the 
ring-shaped chamber discharge the gases liberated within the ves- 
sel. Reactor means are provided for utilizing the residual heat of 
the gases passing from the vessel. In one ainelinaet, the reactor 
means comprise, a fluidized bed chamber into which coal and 
steam are injected to utilize the residual heat of the gases. 
Cyclones receive the products from the fluidized bed to separate 
the gases from the solid particles, the latter being introduced into 
the pressure reactor vessel for gasification. In a second embodi- 
ment of the reactor means, liquid fuels and the gasification medi- 
um are sprayed into a fluidized bed for utilization of the heat of 
the gases produced in the pressure reactor to crack the liquid 
fuels. 5 claims, 2 drawing figures. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 23003, 23507 


23007 (LBL—4480) Fermentation kinetics and process 
economics for the production of ethanol. Cysewski, G.R.; Wilke, 
C.R. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Mar 1976. Contract W-7405-Eng-48. 293p. Dep. NTIS $9.25. 

The aim of this study was to develop and optimize fermen- 
tation technology for the production of ethanol. Using glucose as 
the fermentable substrate, optimal fermentation parameters of pH, 
temperature, oxygen tension, and sugar concentration were deter- 
mined in both batch and continuous culture. The experimental 
results indicate that although ethanol fermentation is an anaerobic 

, trace amounts of oxygen are required for maximal ethanol 

uction. The ethanol productivity of the initial culture of 
haromyces cerevisiae (ATCC No. 4126) was optimal at an ox- 
ygen tension of 0.7 mmHg and a temperature of 35°C. However, 
wine long term continuous culture was maintained the yeast 
ted’’ after 3 weeks of operation, requiring an oxygen tension 
of only 0.07 mmHg for optimal ethanol production, 43 percent 
higher than for unadapted yeast. A cell recycle system employing 
an external settler to increase the biomass concentration in con- 
tinuous fermentations was examined. In addition, a novel vacuum 
fermentation scheme was developed whereby ethanol is boiled 
away from the fermentation broth as it is produced. By combining 
the vacuum fermentation with cell recycle, yeast cell densities of 
124 g dry wt/1 were achieved resulting in a 14-fold increase in 
ethanol productivity over simple continuous operation. From the 
experimental results obtained industrial size ethanol fermentation 
plants were designed and an economic evaluation conducted. The 
process design studies indicated that over a 50 percent reduction 
in capital expenditure may be obtained by continuous rather than 
batch operation. Further reductions in processing costs were 
achieved by both cell recycle and vacuum operation. However, the 
cost of fermentable substrate, cither molasses or enzymatic 
hydrolysate sugars, dominates the economics of ethanol produc- 
tion. 


23008 (NP—20952) Production of ethanol from wood wastes 
and crop residues. Lewis, R. (Minnesota Univ., Min- 
neapolis (USA). Center for Studies of the Physical Environment). 
19 Apr 1974. 5p. Univ. of Minnesota, Minneapolis. 

In this brief review, methods for ethanol production, by- 
products of ethanol! production, energy and material requirements 
of methanol production from wood, and potential ethanol produc- 
tion and uses are considered. (JSR) 


OTHER SYNTHETIC AND NATURAL FUELS 


23009 (NP—20971) Ethanol and methanol: production 
schemes and use as fuels. Lewis, R. (Minnesota Univ., Minneapolis 
(USA). Center for Studies of the Physical Environment). 1 Apr 
1974. 13p. Univ. of Minnesota, Minneapolis. 

As ethanol and methanol could ¢ important as liquid 
fuels, a brief discussion is presented of possible production 
schemes, difficulties that may be encountered with their use as 
fuels, and estimates of production costs. The most economicaily at- 
tractive method for methanol synthesis at the present is its synthes- 
is from natural gas or naphtha. Synthesis from coal is discussed 
and the difficulties briefly cited. Ethanol could be synthesized from 
farm residues and could be economically attractive depending on 
the cost of the collection and transportation of the residues and on 
the sale of by-products of the production method. Although 
ethanol could be used to power farm oe, its general use as 
a blend with gasoline might present some difficulties. (JSR) 


23010 (NP—20972) Methanol and ethanol: short history, cur- 
rent future and available literature. Lewis, R. 
(Minnesota Univ., Min is (USA). Center for Studies of the 
Physical Environment). 27 Feb 1974. 16p. Univ. of Minnesota, 
Minneapolis. 

A review is given of the most common methods for the 
production of ethanol and methanol and their potentials as a fuel 
source. Methanol or methanol—gasoline blends appear attractive 
because of the fewer pollution products formed with no loss of en- 
gine power. Methanol can be produced synthetically from natural 
gas or coal at a price competitive with the current non-taxed price 
of gasoline if low cost sources of the raw materials are available. 
Insufficient information is available to determine energy require- 
ments and economics of methanol production from crop wastes. 
Ethanol can be produced from waste cellulose materials by fer- 
mentation but not at a cost competitive with gasoline. The energy 
requirements for its production from crop wastes have not been 
evaluated. A bibliography of current literature on the production 
and fuel uses of cocthanel ont ethanol is appended. (JSR) 


23011 (PERC—0060/1) Sulfur poisoning of catalysts. Quar- 
terly progress report No. 1. (Stanford Research Inst., Menlo Park, 
Calif. {USA 30 Sep 1975. Contract E(36-2)-0060. Sp. Dep. 


Initial studies on the measurement of the kinetics of sulfur 
poisoning of a methanol synthesis catalyst, using type C-79-1 
Cu—Zn—AIl low pressure catalyst, showed adequate conversion to 
methanol at the space velocities studied. The addition of H,S to 
the feed resulted in no decrease of the methanol yield, but the 
amount of by-product formed doubled. (JSR) 


23012 (UCRL— 76232) Production of methanol from coal for 
fuel use. Jaffe, H.; Endelman, F.; Hightower, J.R. Jr.; Berger, B.; 
Crothers, W.; Pasternak, A.; Carter, R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 6 Dec 1974. 42p. Dep. 
NTIS $4.00. 

Methanol-from-coal technology exists. The gasification step 
is used in several alternate processes; the methanol synthesis step 
is also used in several alternate processes in this country and el- 
sewhere. Combining these steps with the ancillary operations is 
within normal industrial practice. The economics of the overall 
process is sufficiently attractive that industrial exploitation is highly 
probable, but not before the 1980's. Rapid, large-scale exploitation 
of methanol requires government inducements and assistance. A 
methanol-SNG dual-product plant appears the most economically 
and thermodynamically attractive. Methanol from a demonstration 
plant based on existing technology can be expected to cost in the 
range of $1.56 to $3.08/10* Btu. In comparison, the average cost 
of ee gasoline at the refinery is currently in the range 
of $2.00 to $3.00 10° Btu (25 to 37 cents gal). Methanol can be 
used in motor vehicles in either pure form or as blends with 
gasoline. Sufficient data exists to support the feasibility of using 
methanol in automobiles. In fact, limited emissions data suggest 
that methanol may provide a very effective means of achieving 
established Federal emissions goals. A comprehensive vehicle-ap- 
plication R and D program should be initiated promptly. Utility ap- 
plications of methanol may be equally attractive from a resource 
standpoint, and easier to verify. 


23013 (UCRL-Trans—11076) Methanol as an energy source 
and its synthesis. Yamamoto, T. Translated from Koatsu Gasu; 12: 
No. 4, 141-145(1975). 27p. Dep. NTIS $4.00. 

The processes used for the production of methanol from 
naphtha, natural gas, heavy petroleum, or liquefied natural gases 
are summarized. The use of methanol as an energy source is con- 
sidered from six aspects: as a hydrogen source, as a source of city 
gas, for the production of reductive gas for the steel industry, as an 
automotive fuel, as a fuel for streaming contact combustion in 
boilers, and as a source of single cell protein. The use of nuclear 
energy for the production of methanol is briefly considered. (JSR) 
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23014 Synthesis plant. Ciechowski, F. (to Imperial Chemical 
Industries Ltd.). US Patent 3,957,449. 18 May 1976. Priority date 
28 Feb 1972, United Kingdom of Great Britain and Northern Ire- 
land (UK). 8p. 

A plant for producing, eg., ammonia or methanol by cata- 
lytic synthesis at superatmospheric temperature and pressure com- 
prises a vessel equipped internally with all the high-temperature 
units required for the synthesis, namely, means for heating synthes- 
is gas to synthesis inlet temperature, admitting it to the catalyst, 
withdrawing it and cooling it. Preferably all the high-pressure units 
are also inside the vessel. The plant makes possible extremely high 
outputs of product, such as 8000 metric tons per day. 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 23014 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 23532, 23567 


23015 (NP—20954, pp vp, Paper 2) Development and assess- 
ment of strategies for residues in Minnesota. Starr, P.J.; 
Finn-Carlson, D.; Nachtsheim, C. Dec 1975. 

In Recovery of energy from farm solid wastes and timber 
production residues. Final report, March 7—September 30, 1975. 

The operations involved in moving crop residues from their 
field locations to near-by utility boilers for firing were traced and a 
strategy with residue flowning through ten sequential stages was 
formulated. Economic feasibilities were determined by comparing 
the cost of all operations within a strategy to the cost of an energy 
equivalent amount of coal. Computerized flow models were made 
for each strategy. The results obtained indicate that the cost of 
owing and operating a system which supplies local residue to a 
utility plant could be competitive with coal costs. (JSR) 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 23438 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 23453 


23016 Complementary use of hydro and thermal power. 
Fredrich, A.J. (Civil Engineer, Office of Policy, Washington, DC); 
Beard, L.R. pp 65-74 of In Water management by the electric 
power industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The availability of both hydroelectric and thermal power 
generation resources in a given power supply area produces a con- 
dition which may require that is of the complementary use 
of the two types of resources be considered in the development of 
operation policies for both resources. The concept is discussed of 
using a simulation model to develop long-term operation policies 
for a system of multiple-purpose reservoir projects having 
hydroelectric installations within the framework of constraints im- 
posed by complementary use of both types of resources. The 
hydroelectric generation from the system is integrated with genera- 
tion from existing thermal facilities to meet power demands in the 
region. Hydrologic simulation studies of an existing interconnected 
system of 13 hydroelectric plants in three adjacent river basins are 
described to illustrate the concept. The hydrologic simulation in- 
cludes three hydroelectric plants located at run-of-river navigation 
Projects, ten plants located at large multiple-purpose storage pro- 
jects, and seven additional existing reservoir projects that regulate 
streamflow above one or more of the hydroelectric projects but do 
not contribute hydroelectric generation to meet the system's power 
demands. The studies indicate that it is possible to formulate 
system operation rules and guides that (1) base operation decisions 
on indices of the state of the system and the relative states of the 
individual components, (2) consider complementary use of both 
thermal and hydroelectric resources, (3) increase the output of the 
hydroelectric system over the output that is obtained in operating 
the projects as isolated components, and (4) can be implemented 
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for actual ion decisions within the framework of existing 
physical, legal, and institutional constraints. 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 23016, 23408 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 23502 


hy 

Hamilton, H.B. (Univ. of Pittsburgh). pp 19-23 of In Modeling and 
simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). 
Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

Modern power systems have evolved with a variety of con- 
figurations with respect to type and mix of generating units. Some 
systems relied entirely on fossil fired units prior to the advent of 
nuclear units. When multiple nuclear units were integrated into the 
system it became economically necessary to develop optimal 
nuclear fuel design and management techniques. One of the most 
comprehensive models for this purpose was developed by Deaton. 
For power systems with a mix of fossil and hydro units, the addi- 
tion of multiple nuclear units presents a need for an expanded 
model which can be used to manage, in optimal fashion, the total 
mix of generation resources over a multiyear time span future. A 
description of the application of dynamic programming to this 
problem is presented in this paper. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 23436, 23438, 23470, 23471, 
23489, 23499, 23505, 23508 


23018 Solar alternative: a view in perspective. McKenney, D.B. 
(Helio Associates, Inc., Tucson, AZ). pp 3-5 of In Optics in solar 
energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; 
Society of Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA® 
(21 Aug 1975). 

CONF-750886—. 

A brief look is taken at solar energy in relation to fossil and 

nuclear energy. (WDM) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 23038, 23452, 24406, 24407 


23019 (NP—20938) Program development plan improvement 
of solar radiation data. (National Oceanic and Atmospheric Ad- 
ministration, Boulder, Colo. (USA)). 11 Feb 1976. 86p. National 
Oceanic and Atmospheric Administration, Rockville, MD. 

The overall goal of the Improvement of Solar Radiation 
Data Program is to provide accurate data on solar radiation values 
in the U.S. for application in the National Solar Energy Program 
and to meet future needs for solar radiation monitoring and 
research. This goal will be met by the accomplishment of two pro- 
jects: solar radiation data base and solar radiation atmospheric 
transmission research. (WDM) 


23020 Symbols: units and nomenclature. An update for solar 
energy. Spiro, I.J. (Aerospace Corp., El Segundo, CA). pp 6-10 of 
In Optics in solar energy utilization. Vol. 68. Katz, Y.H. (ed.). 
Palos Verdes, CA; Society of Photo-Optical Instrumentation En- 
gineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America °USA®* 
(21 Aug 1975). 

See CONF-750886—. 

This r is an update of part of an article in the SPIE 
Journal for Feb.-March 1966. It is proposed that the use of the 
terms sterance, areance, and pointance be given serious considera- 
tion. (WDM) 
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23021 National Oceanic and Atmospheric Administration Solar 
Radiation Program. Riches, M.R.; Quinlan, F.; Cotton, G.F.; 
Flowers, E.C.; Machta, L. (National Oceanic and Atmospheric Ad- 
ministration, Rockville, MD). pp 11-17 of In Optics in solar energy 
utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of 
Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar en 
utilization; San Diego, California, United States of America *USA? 
(21 Aug 1975). 

See CONF-750886—. 

The NOAA Solar Radiation Program is discussed in terms 
of the past data and future plans. Attempts are being made to 
renovate some of the old data by applying known instrument 
calibration changes and an analysis technique which uses cloudless, 
true solar noon, solar transmission values. These corrected data 
will be used to develop models to predict irradiance from cloudi- 
ness data. The new network and its support are described in detail. 


microclimate as determined from satellite 
observations. Vonder Haar, T.H.; Ellis, J.S. (Colorado State Univ., 
Ft. Collins). pp 18-22 of In Optics in solar energy utilization. Vol. 
68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of Photo-Optical 
Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America “USA 
(21 Aug 1975). 

CONF-750886—. 

A method is presented for determining solar insolation at 
the earth's surface using satellite broadband visible radiance and 
cloud imagery data, along with conventional in situ measurements. 
Conventional measurements are used to both tune satellite mea- 
surements and to develop empirical relationships between satellite 
observations and surface solar insolation. Cloudiness is the primary 
modulator of sunshine. The satellite measurements as applied in 
this method consider cloudiness both explicitly and implicitly in 
determining surface insolation at space scales smaller than the con- 
ventional pyranometer network. 


23023 Sources of insolation data. Randall, C.M. (Aerospace 
Corp., El Segundo, CA). pp 23-28 of In Optics in solar energy 
utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of 
Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA 
(21 Aug 1975). 

See CONF-750886—. 

Hourly solar radiation (insolation) data bases have been 

for use in the computer simulation of solar energy 
systems. These data collections have been based on actual insola- 
tion observations or closely related weather observations. The in- 
adequacies of the presently available insolation data have required 
that portions of the data be estimated by the use of the statistical 
procedures discussed in detail in the paper. 


23024 Instrumentation for measurements of solar irradiance 
and atmospheric optical properties. Willson, R.C. (California Inst. 
of Tech., Pasadena). pp 31-40 of In Optics in solar energy utiliza- 
tion. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of 
Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America °USA® 
(21 Aug 1975). 

See CONF-750886—. 

The Active Cavity Radiometer (ACR), an accurate absolute 
pyrheliometer, has been developed at the Jet Propulsion Laborato- 
ry for measurements of total solar irradiance. They have been used 
to discover a -2.2 percent error in the International Pyrheliometric 
Scale and to make measurements in balloon flight experiments 
yielding a solar constant value of 136.6 (+-0.7) mw/cm*. New 
ACR’s are being developed to monitor the total output of solar op- 
tical radiation in balloon, satellite and space shuttle experiments 
with longterm absolute uncertainty of +-0.1 percent or less. In a 
separate program, instrumentation for the measurement of the 
scattering and extinction of solar radiation by the atmosphere is 
being constructed to provide data for modeling atmospheric 
aerosol content. The aerosol models will facilitate computation of 
radiative transfer effects yielding quantitative net fluxes useful in 
evaluating the climatological impact of aerosols. 


23025 Measurement of circumsolar radiation. Grether, D.; Nel- 
son, J.; Wahlig, M. (Univ. of California, Berkeley). pp 41-48 of In 
Optics in solar energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos 
Verdes, CA; Society of Photo-Optical Instrumentation Engineers 
(1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA® 
(21 Aug 1975). 

See CONF-750886—. 


SOLAR ENERGY 


An instrument system has been developed to measure the 
flux of energy from the sun and the circumsolar region (the small- 
angle region around the sun) as a function of angle, wavelength, 
and atmospheric conditions. The instrument system consists of a 
‘scanning telescope’’, several conventional solar instruments, and 
a digital electronics control and recording system. The telescope 
makes a scan of +-3°, passing through the center of the sun. The 
angular resolution is approximately 1.5 minutes of arc from the 
center of the sun out to two solar radii, and 5 minutes from there 
out to 3°. The background caused by direct solar light scattering 
within the telescope itself has been reduced to less than | percent 
of the intensity of the circumsolar radiation. Spectral dependence 
of the radiation is determined using filters. A measurement pro- 
gram using this telescope will be carried out at various locations in 
the West and Southwest. Additional instruments are being con- 
structed for deployment for the accumulation of data at potential 
sites for future solar power plants. 


23026 Problems in solar irradiance measurements. Murcray, 
D.G.; Kosters, J.J. (Univ. of Denver). pp 49-52 of In Optics in 
solar energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, 
CA; Society of Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA® 
(21 Aug 1975). 

CONF-750886—. 

A number of areas of current research interest require 
measurements of solar irradiance made with greater absolute accu- 
racy than is currently being achieved at various monitoring sites. 
By using currently available instrumentation and careful measuring 
techniques it is shown that it is possible to measure the solar ir- 
radiance with considerable precision on a routine basis. The major 

blem that remains is making the measurements absolute; and an 
investigation of the standards used in pyrheliometry is required be- 
fore a significant increase in absolute accuracy can be obtained. 


23027 Solar radiation measuring instruments: terrestrial and 
extra-terrestrial. Hickey, J.R. (Eppley Lab., Inc., Newport, RI). pp 
53-61 of In Optics in solar energy utilization. Vol. 68. Katz, Y.H. 
(ed.). Palos Verdes, CA; Society of Photo-Optical Instrumentation 
Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA® 
(21 Aug 1975). 

See CONF-750886—. 

This presentation contains a description of solar radiation 
instrumentation. The characteristics of pyrheliometers and 
pyranometers are discussed. Some examples of terrestrial and 
extra-terrestrial solar measurements are presented. 


23028 Design and construction of a multipurpose instrument 
for solar radiation measurements. Kleckner, E.W.; Smith, L.L.; 
Hoch, R.J. (Battelle Pacific Northwest Labs., Richland, WA). pp 
68-74 of In Optics in solar energy utilization. Vol. 68. Katz, Y.H. 
(ed.). Palos Verdes, CA; Society of Photo-Optical Instrumentation 
Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA 
(21 Aug 1975). 

See CONF-750886—. 

The design and operation of a multipurpose instrument for 
the measurement of solar radiation at ground level is presented. 
The instrument measures insolation in seven spectral bands from 
427.8 to 940.0 nm. The field of view of the photometer is 3° and 
the basic mode of operation is that of scanning the sky in a series 
of almucantars. In addition, the instrument measures the direct 
beam of the sun at fifteen minute intervals. The basic data, there- 
fore, consists of both direct and diffuse components of insolation 
which can be synthesized to yield the sum total falling on a surface 
of arbitrary orientation. The detection mode will allow a basic sta- 
bility in the measurement of +-2 percent and the instrument 
module is portable and suitable for remote siting. Control of the 
instrument is accomplished with a dedicated minicomputer, and 
data logging on digital magnetic cassette tape allows unattended 
operation for periods of | to 2 weeks. 


23029 (ERDA-tr—144) Utilization of solar enegy. Kleinkauf, 
W. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (F.R. Germany). Inst. fuer Energiewan- 
dlung und Elektrische Antriebe). 1976. Translation of German re- 
port. 17p. Dep. NTIS $3.50. 

The production of high-temperature heat in the Federal 
Republic of Germany is not cost effective owing to the availability 
of a duration of sunshine of ca. 1500 h/a. The substitution of 
previous energy carriers for production of low-temperature heat, 
nevertheless, is also still available at these latitudes. Especially 
suited for this are decentralized units with flat collector systems for 
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supplying single and two-family houses. The energy production 
with lowetemperature collectors can be estimated for the year 
2000 at ca. 100 TWh/a. If higher solar energy yields are required 
owing to the shortage as well as the steadily increasing costs of 
previous energy carriers or owing to ecological viewpoints, it fol- 
lows that sunny regions of the south become involved as locations 
for solar power plants. If the regions of North Africa are included 
in the considerations, it follows that there is a considerably large 
energy potential available which could also cover the energy 
requirement of the Federal Republic of Germany as well as that of 
Western Europe. Basic condition for this is intensive collaboration 
with countries in sunny regions. (WDM) 


23030 Simple model for ya - the transmittance of direct 
solar radiation through atmospheres. Hottel, H.C. 
(Massachusetts Inst. of Tech., ‘Canheltonh Sol. Energy; 18: No. 2, 
129-134( 1976). 

The clear-day all-wave transmittance tau of solar 
radiation through the 1962 standard atmosphere to a sur- 
face at altitude A is found to fit a simple mixed-gray-gas model (1 
black, 1 gray, | clear) with a maximum error of 0.4 percent. The 
relation is tau = a9 + a,e/sup -k/cos z/ where z is the zenith angle 
of the sun. The constants a», a,, and k are functions only of al- 
titude and of haze model (visibility range). Allowance is made for 
the effect of four climate types (tropical, midlatitude summer and 
winter, and subarctic summer) by modifying the 3 constants by 
ratios which depend on climate type only (not on altitude or haze 
model) and which lie between 0.92 and 1.04. This simple model 
should be capable of being combined with sunshine or cloud 
records, ~. generalizations covering diffuse radiation, to yield 

of insolation for use in design optimizations. 


HEAT STORAGE AND REJECTION 


REFER ALSO TO CITATION(S) 23048, 23049, 23081, 23093, 
23125, 23404, 23411 


(NSF-RA-N—75-055) Research on solar energy storage 


report, September 1, 1974—March 31, 1975. Bailey, J.A.; Mul- 

. J.C.; Liao, C.K.; Guceri, S.1. (North Carolina State Univ., 
Raleigh (USA). Dept. of Mechanical and Aerospace Engineering). 
1975. 71p. National Science Foundation, Washington, DC. 

An analytical and experimental research program designed 
to assess the potential of a solar energy storage subsystem (thermal 
capacitor) utilizing the latent heat of fusion of paraffin hydrocar- 
bons for the heating and cooling of buildings, and supported with 
grant funds from the National Science Foundation, is described. 
An idealized model of a flat plate thermal capacitor based on 
uniaxial heat conduction with a change of phase and an absence of 
natural convection in the phase change material is assumed. An 
analysis of the model using the asymptotic expansion and Good- 
man techniques for the melting (freezing) process is conducted. 
The analyses are used to generate data concerning the variation 
with time of the capacitor fluid outlet temperature and internal 
temperature distribution for various capacitor inlet temperatures, 
mass flow rates, latent heats of fusion, effective thermal conduc- 
tivities, and capacitor sizes. Selected data are presented and 
discussed. Finally, an experimental system gee ge of a proto- 
type thermal capacitor, fluid flow control unit and hydraulic 
system for the generation of performance data is described. 


23032 Packed bed thermal models for solar air heating 
and cooling systems. ey P.J. (Univ. of Wisconsin, Madison); 
ps4 S.A.; Close, D.J. J. Heat Transfer; 98: No. 2, 336-338(May 

In order to simulate solar heating systems where air is the 
transfer fluid, an adequate model of the packed gravel bed energy 
store is required. One model of a packed bed thermal store can be 
obtained by solving the partial differential equations of the Schu- 
mann Model as described by Jakob (1957). However, when these 
equations are solved as part of a long term simulation, the comput- 
ing costs become unacceptably high. This paper describes the 
development of a simple model, whose validity is demonstrated by 
comparing the long term behavior of a system incorporating both 
the complex and simplified packed bed models. (WDM) 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 23047 


ERA VOL. 1, NO. 11 
ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23214 


23033 (NSF-RA-N—75-052) Energy use and climate. Possible 
effects of using solar energy instead of ‘'stored’’energy. Greeley, 
R.S. (Mitre Corp., McLean, Va. (USA)). Apr 1975. Contract C- 
938. 49p. (M—74-66(Rev. 1)). GPO $1.10. 

The use of fossil, nuclear and, to a lesser extent, geothermal 
energy sources throughout the world at rates possible to be at- 
tained before the year 2100 could cause an increase in average 
global temperature. The size and effects of such a temperature in- 
crease have not yet been calculated with any degree of certainty. 
The use of solar energy instead of ‘’stored’’ energy sources would 
avoid the problems of waste heat release and carbon dioxide emis- 
sions and thus avoid the possibility of such a global temperature 
increase. However, the large areas needed for solar energy collec- 
tors could pose a problem in land use and could affect climate 
through changes in solar absorption and energy distribution pat- 
terns. More extensive measurements and calculations of global cli- 
mate changes are needed in order to understand the causes of such 
changes, particularly from human activities, and to predict their 
impact on the earth and on human society. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 23968 


23034 (ERDA—76-98, pp 53-61) Solar energy. Davis, M.J. 
May 1976. 


From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Information on components of solar energy utilization 
systems is used to reveal potential problems. The following areas 
will encompass most of the stress-corrosion problems: the heat 
transfer fluid and receiver tubes in both high and moderate tem- 
perature systems, the transparent protective covers for the solar 
collectors, and the photovoltaic devices. Needed is out- 
lined. (DLC) 


PHOTOVOLTAIC CONVERSION 


pg ALSO TO CITATION(S) 23043, 23110, 23115, 23116, 
509 


23035 (ERDA/JPL/954144—76/1) Silicon ribbon growth by a 
capillary action shaping technique. Quarterly progress report No. 3, 
March 15, 1976. Schwuttke, G.H.; Ciszek. TE T.F.; Kran, A. 
(International Business Machines Corp., Hopewell Junction, N.Y. 
(USA). East Fishkill Lab.). 1976. 88 Dep. NTIS $5 

For Jet Propulsion Lab., Puatean, CA 

Objectives of the program are the or assessment 
of ribbon growth of silicon by a capillary action shaping technique 
and economic evaluation of ribbon silicon grown by a capillary ac- 
tion shaping technique as low-cost silicon. The program of study 
included crystal growth of silicon ribbons, characterization of sil- 
icon ribbons, and economic evaluations and computer-aided simu- 
lation of ribbon growth. (WDM) 


23036 a Development of methods 
and for high rate low energy expenditure fabrication of 
solar cells. Quarterly progress report No. 2, January 1— March 31, 
1976. Kirkpatrick, A.R.; Minnucci, J.A. (Simulation Physics, Inc., 
Burlington, Mass. (USA)). Apr 1976. 22p. Dep. NTIS $3.50. 
This program involves ion implantation and processing by 
ulsed electron beams to fabricate silicon solar cells in vacuum at 
speed without the use of high-temperature operations. In- 
dividual elements of the method are being developed 
and program objectives are being approached. 


23037 (QR—10045-1) Silicon thin film crystallization and 
solar cell fabrication. progress report No. 1, 
1976. Kirkpatrick, A.R.; Shaughnessy, T.P.; Benkiki, 

M. (Simulation Physics, Inc., Burlington, Mass. — Jun 1976. 
34p. National Science Foundation, Washington, DC. 

In order to develop an economically practical polycrystal- 
line silicon solar cell, approaches to fabrication of thin film cells 
on large area glass sheet substrates are being examined. The pro- 
gram involves study of recrystallization techniques and investiga- 
tion of methods for low cost, effective utilization of recrystallized 
films in a solar cell structure. 


| 
23030 
subsystems utilizing the latent heat of phase change of affin 
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23038 High altitude calibration of solar cells using rockets. 
Thomas, N.L. (Lockheed Missiles and Space Co., Inc., Sunnyvale, 
CA); Chisel, D.M. pp 62-67 of In Optics in solar energy utilization. 
Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of Photo-Op- 
tical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in 

Aug 1975). 

CONF-750886—. 

The use of sounding rockets for calibrating solar cells offers 
two principal advantages: (1) there is no effect due to the terrestri- 
al atmosphere and (2) the cells are recoverable immediately after 
calibration. On 18 September 1974, four n/p photovoltaic cells 
were calibrated in space and successfully recovered from a NASA 
Aerobee rocket that reached a peak altitude of 251 km. Two of 
the cells were optically filtered with 0.6 to 0.9-~ bandpass filters. 
The short-circuit current agreed to within 4 percent of the labora- 
tory calibration; variation of cell output due to atmospheric at- 
tenuation in the altitude range of 80 to 251 km was 0.4 percent 
for the unfiltered cells. 


23039 Practical anti-reflection coating for metal 

solar cells. Yeh, Y.C.M.; Stirn, R.J. (California Inst. of Tech., 
Pasadena). pp 172-177 of In Optics in solar energy utilization. Vol. 
68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of Photo-Optical 
Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA 
(21 Aw 1975). 

CONF-750886—. 

The metal-semiconductor solar cell is a possible candidate 
for converting solar to electrical energy for terrestrial application. 
A method for obtaining optical parameters of practical antireflec- 
tion coatings for the metal-semiconductor solar cell is given. This 
method utilizes the measured index of refraction obtained from el- 
lipsometry since the surface to be AR coated has a multi-layer 
structure. Both the experimental results and theoretical calculation 
of optical parameters for Ta,O,; antireflection coatings on 
Au—GaAs and Au—GaAs/sub .78/P/sub .22/ solar cells are 
presented for comparison. 


PHOTOSYNTHETIC CONVERSION 


REFER ALSO TO CITATION(S) 22996, 22997, 23003, 23009, 
23010, 23412 


23040 (NSF-RA-N—73-015) Hydrogen production by 
and hydrogenase activity. report for period, 


July 1, 1972—March 1, 1973. (Case Western Reserve Univ., 
Cleveland, Ohio (USA)). "1973. 50p. National Science Foundation, 
Washington, D.C. 

research proposes to use solar radiation to bring about 
the photolysis of water to hydrogen and oxygen by employing the 
reducing conditions which the photosynthetic apparatus is capable 
of |, 3 and coupling them with hydrogenase activity to form 
hydrogen. Several aspects of the problem are being examined. 
These and the progress thus far obtained are described. (WDM) 


23041 Evaluation of a marine energy farm concept. Szetela, 
E.J.; Krascella, N.L.; Blecher, W.A.; Christopher, G.L. (United 
Aircraft Research Labs., East Hartford, CT). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 4, 172-183(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

The present shortage of petroleum and the forecasts of con- 
tinuing shortages of energy sources have stimulated a search for 
the means of using solar energy as a prime energy source. As part 
of that effort, a program was carried out to investigate large-scale 
ocean farming for the production of an energy crop and conver- 
sion of the plants to fuel. During the program, two growing modes 
were formulated for growing giant kelp as the energy crop. The 
two modes included a crop that is grown while floating in the 
California and Peru Currents, and a crop that grows on artificial 
anchorages on the continental shelf off the east coast of the United 
States. It was estimated that these areas have a potential yield of 
1.8 x 10° dry tons/yr which would be transformed to methane hav- 
ing a heating value of 1.2 x 10'* BTU/yr. This would satisfy 17 
percent of the present energy need of the United States. The total 
cost is estimated to be somewhere between $2.50 and $5.00 per 
million BTU. Preliminary experiments were run to determine the 
possibility of biological transformation of giant kelp to methane in 
a laboratory anaerobic digester having a volume of | cubic foot. 
With Macrocystis pyrifera as the feed, the performance of both 
salt water and fresh water digesters was very good. The conversion 
of carbon to methane was 34 percent at the conditions of tempera- 


SOLAR ENERGY 


ture, feed rate and detention time that were selected for the ex- 
periment. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 23509 


23042 (COO/2748—75/T1) Emergy storage and power condi- 

tioning aspects of photovoltaic solar power systems. Volume I. First 

report. (Bechtel Corp., Francisco, Calif. (USA)). 
1975. Contract E(11-1)-2748. 74p. Dep. NTIS $4.50. 

Solar energy may be utilized as thermal energy or converted 
into electricity by solar cells. ERDA’s National Photovoltaic Con- 
version Program i is concerned with this latter approach and is cur- 
rently sponsoring industrial programs for photovoltaic systems and 
devices. In one such program, Spectrolab, Inc., is charged with 
performing conceptual design and analysis of three photovoltaic 
solar power systems. The sizes of these three systems will cover the 
requirements of residential, commercial and electric utility central 
Station applications. In addition to a solar cell array, photovoltaic 
power systems must also include an energy storage system to ena- 
ble operation during periods of low insolation and a power condi- 
tioning system to control the dc power from the array and convert 
it into an ac waveshape compatible with existing electrical equip- 
ment. The Scientific Development Operation of Bechtel Corpora- 
tion is participating in the Spectrolab program by compiling and 
studying data on the energy storage and power conditioning 
aspects of all three photovoltaic solar power systems and by the 
conceptual design of the system for electric utility central station 
applications. The results of the ene rage and power condi- 
tioning study effort are presented in he ape (W.D.M.) 


23043 (NSF-RA-N—74-072) Assessment of the nee pd 
required to develop photovoltaic power systems for 
tional energy applications. (Jet Propulsion Lab., Pasadena, Calif. 
(USA)). 15 Oct 1974. Contract NAS 7-100. 42p. (JPL-SP—43- 
11). National Science Foundation, Washington, DC. 

A technical assessment of a program to develop photovolta- 
ic power system technology for large-scale national energy applica- 
tions has been made by analyzing and judging the alternative can- 
didate photovoltaic systems and development tasks. A program 
plan was constructed based on achieving the 10-year objective of a 
program to establish the practicability of large-scale terrestrial 
power installations using photovoltaic conversion arrays costing 
less than $0.50/peak W. Guidelines for the tasks of a 5-year pro- 
gram were derived from a set of 5-year objectives deduced from 
the 10-year objective. This report indicates the need for an early 
emphasis on the development of the single-crystal Si photovoltaic 
system for commercial utilization; a production goal of 5 x 10* 
peak W/year of $0.50 cells was projected for the year 1985. The 
developments of other photovoltaic conversion systems were as- 
signed to longer range development roles. The status of the 
technology developments and the applicability of solar arrays in 
particular power installations, ranging from houses to central 
power plants, was scheduled to be verified in a series of demon- 
stration projects. The budget recommended for the first 5-year 
phase of the program is $268.5M. 


23044 (NSF-RA-N—74-072) Assessment of the technology 
required to develop photovoltaic power systems for large-scale na- 
tional energy applications. Lutwack, R. (Jet Propulsion Lab., 
Pasadena, Calif. (USA)). 15 Oct 1974. Contract NAS 7-100. 42p. 
(JPL-SP—43-11). National Science Foundation, Washington, DC 

A technical assessment of a program to develop photovolta- 
ic power system technology for large-scale national energy applica- 
tions has been made by analyzing and judging the alternative can- 
didate photovoltaic systems and development tasks. A program 
plan was constructed based on achieving the 10-year objective of a 
program to establish the practicability of large-scale terrestrial 
power installations using photovoltaic conversion arrays costing 
less than $0.50/peak W. Guidelines for the tasks of a 5-year pro- 
gram were derived from a set of 5-year objectives deduced from 
the 10-year objective. This report indicates the need for an early 
emphasis on the development of the single-crystal Si photovoltaic 
system for commercial utilization; a production goal of 5 x 10° 
peak W/year of $0.50 cells was projected for the year 1985. The 
developments of other photovoltaic conversion systems were as- 
signed to longer range development roles. The status of the 
technology developments and the applicability of solar arrays in 
particular power installations, ranging from houses to central 
power plants, was scheduled to be verified in a series of demon- 
stration projects. The budget recommended for the first 5-year 
phase of the program is $268.5M. 


2432 ERDA ENERGY RESEARCH ABSTRACTS 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 23029, 23124, 23509 


23045 Water for solar energy. Backus, C.E. 
(Arizona State Univ., Tempe); Brown, M.L. pp 270-279 of In 
Water management by the electric power industry. Gloyna, E.F. 
(ed.). Austin; Univ. of Texas (1975). 

From 8. water resources ium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Solar thermal power Saye concepts are briefly discussed 
and the water requirements for these plants are estimated. (WDM) 


ORBITAL POWER PLANTS 


23046 (ERDA-tr—132) Feasibility and engineering studies of 
solar-energy satellites and energy-transmission satellites (summary 
of a study). (Allgemeine Elektricitaets-Gesellschaft AEG Telefun- 
ken, Berlin (F.R. Germany)). May 1975. Translation by WJ 
Grimes of Betrachtungen zur durchfuehrbarkeit und technologie 
von sonnenergie-satelliten und energieuebertragungs-satelliten 
(Kurzfassung der studie). 102p. Dep. NTIS $5.50. 

In recent years, a number of studies have been published 
dealing with the question of how the energy requirements for the 
earth's population can be met when the fossil fuels predominantly 
used today are exhausted. The possible role of solar radiation as a 
future energy source and the use of orbital systems (satellites) for 
generating energy in or transmitting energy from space has been 
studied in particularly great detail in the United States of America, 
with the result that the utilization of solar energy has become very 
attractive; however, a great many engineering and technological 
problems still remain to be solved before a project of this kind 
becomes technically and economically feasible. The analysis of 
these studies, with an eye toward the ial requirements for 
possible future application in Germany or in Europe, is the subject 
of the present study. 


TOWER FOCUS POWER PLANTS 


23047 (ATR—75(7370)-3) Solar thermal conversion central 
. Kammer, W.A. (Aerospace Co 


receiver pilot plant rp., El 
Segundo, Calif. (USA). Energy and Resources Div.). 31 Jan 1975. 
Contract NSF-C933. 148p. National Science Foundation, Washing- 
ton, DC. 

This report documents the results of a study to define siting 


criteria and identify alternative solar power plant sites for a 
planned 10 MWe Central Receiver Proof-of-Concept Experiment 
(POCE) Pilot Plant. Technical and institutional criteria were 
developed and applied to identify twenty potentially suitable 
general locations. Facilities exist at these locations that could 
— supply logistical support during design, construction, 
and operation (at some locations) of the POCE. These potentially 
suitabie locations were subsequently examined to assess cli- 
ical factors and to identify typical sites within the general 
area. A total of 29 sites were identified in the six southwestern 
states of Arizona, California, New Mexico, Nevada, Oklahoma, 
and Texas. Both favorable and unfavorable climatological features 
were identified at each site. It was concluded that any of these 
sites could be a satisfactory location for the POCE. More detailed 
examination of the characteristics of these individual sites is 
required before selecting a single site. 


23048 (SAN/1109—76/T1) Solar pilot plant, phase I. Quar- 
terly report No. 1, July—December 1975. (Honeywell, Inc., Min- 
neapolis, Minn. (USA). Systems and Research Center). 20 Feb 
1976. Contract E(04-3)-1109. 115p. Dep. NTIS $5.50. 

Honeywell Inc. is investigating the technical and economic 
feasibility of generating electricity from solar energy. During the 
first 6 months of the program (1 July—31 hevetiber 1975), a 
preliminary design baseline for a 10-MW(e) solar pilot plant was 
generated and analyzed. Subsequently, several changes were made 
to improve performance and/or reduce cost. Conceptual designs 
and research experiments were generated for three key 

lector, steam generator, and thermal storage. 
Limited testing was done to study the problem of removing eutec- 
tic salts from vaporizer tubes in the thermal storage subsystem. 
The program was on schedule at the end of 1975. Plans for the 
first quarter of 1976 include ordering long-leadtime items for the 
subsystem research experiments, continuing analysis of the concep- 
tual designs preparatory to detailing them, and continuing en- 
gineering model experiments. 


23049 (SAN/1110—76/T1) Central receiver solar thermal 
power system, phase 1. Progress report for period ending December 


ERA VOL. 1, NO. 11 


31, 1975. (Martin Marietta Corp., Denver, Colo. (USA)). A 
E(04-3)-1110. 486p. (MCR—76-121). Dep. 


$12. 
program objective is the preliminary design of a 10 
MWe “an solar power plant supported by major subsystem experi- 
ments. Progress is reported on the following task elements: 10 
MWe pilot plant, collector subsystem design and analysis; receiver 
subsystem requirements; receiver subsystem design; thermal 
storage subsystem; electrical power generation subsystem; and pilot 
plant architectural engineering and support. (WDM) 


23050 Tower reflector as an alternate to the tower boiler con- 
cept for a central receiver solar thermal electric conversion plant. 
Knasel, T.M. (Science Applications, Inc., McLean, VA); Liner, 
R.T.; Simmons, J.; Higgins, R. pp 85-96 of In Optics in solar ener- 
gy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society 
of Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA 
(21 Aug 1975). 

See CONF-750886—. 

A second generation central receiver solar thermal power 
conversion system is described that may offer more cost effective 
plant operation than plants presently under study for early POCE 
development. It is, however, technologically more risky. The con- 
cept uses formed focusing heliostats more extensively, secondary 
reflection to a boiler at ground level, a flux concentrator at the 
boiler entrance, transpiration cooling of the boiler heat exchanger, 
and high energy density storage devices to smooth plant output. 
Tests of some of the critical subcomponents in an actual intense 
solar environment are reported. Finally, the potential system ad- 
vantages for each element of the second generation plant are sum- 
marized. 


LINEAR PARABOLIC POWER PLANTS 


23051 Sizing of North—South oriented solar collector fields. 
Lee, D.O.; Schimmel, W.P. Jr. (Sandia Labs., Albuquerque, NM). 
pp 160-164 of In Institute of Environmental Sciences annual 
technical meeting. Vol. I. Mount Prospect, IL; Institute of Environ- 
mental Sciences (1975). 

From 21. annual technical meeting of the Institute of En- 
vironmental Sciences; Anaheim, CA, USA (14 Apr 1975). 

An axial temperature differential analysis has been used to 
size a north-south oriented collector field which is required for a 
40-kW (electrical) load. The number of collectors required to 
furnish the appropriate energy and temperature rise in the collec- 
tor fluid is determined by considering several Rankine cycle ener- 
gy-conversion systems using toluene as the working fluid. Calcula- 
tions based on heliostatically mounted collector systems and fixed- 
tilt east-west tracking systems are presented. The collector matrix 
obtained by these calculations are optimistic because the ef- 
fects of wind losses and shadowing by adjacent collectors are not 
considered. Neither are losses considered for connections between 
collectors nor in the heat exchanger, but losses in the Rankine 
cycle power-conversion loop are included. 


23052 Sizing of north—south oriented solar collector fields. 
Lee, D.O.; Schimmel, W.P. Jr. (Sandia Labs., Albuquerque, NM). 
pp 160-164 of In Proceedings of the 21st annual technical meet- 
en” I. Mt. Prospect, IL; Inst. of Environmental Sciences 
( ) 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

An axial temperature differential analysis has been used to 
size a north—south oriented collector field which is required for a 
40-kW (electrical) load. The number of collectors required to 
furnish the appropriate energy and temperature rise in the collec- 
tor fluid is determined by considering several Rankine cycle ener- 
gy-conversion systems using toluene as the working fluid. Calcula- 
tions based on heliostatically mounted collector systems and fixed- 
tilt east—west tracking systems are presented. The collector matrix 
sizes obtained by these calculations are optimistic because the ef- 
fects of wind losses and shadowing by adjacent collectors are not 
considered. Neither are losses considered for connections between 
collectors nor in the heat exchanger, but losses in the Rankine 
cycle power-conversion loop are included. 


23053 Solar power collector breadboard test program. Goral- 
nick, N.S. (Itek Corp., Lexington, MA). pp 120-127 of In Optics 
in solar energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, 
CA; Society of Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America cUSA® 
(21 Aug 1975). 

See CONF-750886—. 
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Itek’s objective in the field of high temperature solar en 
has been to develop an efficient and inexpensive method of 
lecting the sun’s energy, ultimately for use in a solar-thermal-elec- 
i wer plant. A unique and simple concept has emerged in the 
development process. On the basis of that concept, Itek received a 
it from the National Science Foundation to conduct a Solar 
wer Collector Breadboard Test Program. This paper describes 
Itek’s collector approach and discusses the test program. A sum- 
mary is given including the program objectives, hardware problems 
encountered, corrective actions taken, performance measurements 
and evaluation, and results of a preliminary operational system 
cost analysis. 


OCEAN THERMAL GRADIENT POWER PLANTS 


23054 (CONF-760821—2) Preliminary research on ocean 
energy industrial complexes. Hornburg, C.D.; Lindal, B.; El-Ramly, 
N. (DSS Engi — Inc., Fort Lauderdale, Fla. (USA)). 1976. 24p. 


Dep. NTIS $3 
solar technology in the seventies; 


From Sharing the sun 
Winnipeg, Canada (15 Aug 1976). 

Results of a one year study on the feasibility of producing 
energy intensive products at ocean sites using electricity generated 
from Ocean Thermal Energy Conversion (OTEC) plants are 
presented. Analysis of production methods and other data on 62 
major products lead to selecting 23 of these for further study. 
Production was grouped into five separate, possible complexes. 
Further market and transportation studies showed that production 
of products in a sea chemicals complex and an organic chemicals 
and plastics complex had the highest economic potential. Detailed 

igns of these two complexes are presented. The three potential 
sites were selected for these OTECs. An environmental assessment 
revealed that these complexes would have no adverse environmen- 
tal impact. The selected products can be produced at ocean sites 
competitively with production at similar land-based complexes. 
Return on investment will be between 13 and 18 percent depend- 
ing on actual power costs and details of the final designs. 


23055 (NSF-RA-N—74-085) Preliminary technology assess- 
ment of Ocean Thermal Gradient Generation. Cloutier, 
D.P. (Massachusetts Univ., Amherst (USA)). Jul 1974. vp. 
(NSF/RANN/SE/GI—34979TR/74/1). National Science Founda- 
tion, Washington, D.C. 

The basic accomplishment of this study was the develop- 
ment of the basic methodology for performing a technology assess- 
ment of the Ocean Thermal Gradient Energy Generation process. 
Using this methodology, a preliminary technology assessment was 
carried out. Essentially, the methodology developed here consists 
of: defining the problem, defining alternative solutions to the 
problem, defining a set of goals to compare alternatives, defining 
the state of society or societal characteristics, carrying out impact 
analyses of the various alternatives, developing action-options to 
alleviate some of the adverse impacts, performing a final impact 
analysis, and presenting the overall and specific results for Ocean 
Thermal gradient Energy Generation process. The bulk of the im- 
pact analysis is based on questionnaires that are evaluated by 
cross-impact matrix techniques. The results presented are: (1) 
specific areas of required further investigations, (2) action-options 
appearing to provide maximum overall advantages, and (3) 
scenarios investigating short, middle, and long term situations 
which might occur. Conclusions on future technology assessments 
of Ocean Thermal Gradient Energy Generation process are made. 


23056 (NSF-RA-N—74-185) Analysis of the thermal and 
nutrient of the condenser discharge plume created by an 
Ocean Thermal Difference Power Plant. Van Dusen, E.; Mangarel- 
la, P.A. (Massachusetts Univ., Amherst (USA)). Oct 1974. 60p. 
—— National Science Founda- 
tion, Washington, D.C. 

The condenser plume created by a submerged ocean ther- 
mal gradient electricity generating system is described and 
analyzed for various outlet geometries from the point of view of 
maximizing potentially beneficial effects to marine biota stemming 
from such a discharge. The overall system concept and basic ther- 
modynamics of the ocean thermal difference process are presented 
and the study objectives are described. The integral conservation 
model for the plume behavior is discussed and the range of varia- 
bles (outlet geometries and ambient conditions) considered are 
outlined. The results of the analysis for three of the nine cases are 
presented and indicate that considerable control of the plume loca- 
tion is achievable with proper modification of outlet orientation 
and size. Conclusions concerning the implications of the study on 
maintaining a near-surface plume and the effects of a plume on 
downstream ambient conditions, as well as qualifications 
restrictions of the analysis are given. 


SOLAR ENERGY 


(NSF-RA-N—74-264) Evaluation of the major and sup- 
port fluid system necessary for the of a Rankine cycle 
ocean thermal diffference machine. Marshall, J.; Ambs, L. 
(Massachusetts Univ., Amherst (USA)). Nov 1974. 42p. 
National Science Founda- 
tion, Washington, DC. 

An idealized temperature versus entropy diagram for a 
closed Rankine cycle is shown along with a schematic of the cycle 
with major components. The purpose of this study is to develop a 
concept of the fluid sub-systems that will be essential for the safe 
and efficient operation of the OTD plant. The conceptual design of 
the Mark Il consists of a horizontal cylindrical hull with boilers 
mounted above the hull and condensers located inside the hull. 
Mark II is being designed for the Straits of Florida and will have a 
net power output of approximately 400 megawatts. (WDM) 


23058 (PB—239374) Technical and economic feasibility of the 
ocean thermal differences process as a solar-driven energy process. 
First quarter 74 progress report, January 1, 1974—March 31, 
1974. Heronemus, W.E. (Massachusetts Univ., Amherst (USA); 
United Aircraft Corp., East Hartford, Conn. (USA). Research 
Labs.). 30 Apr 1974. 52p. NTIS. 

One total system configuration for a 400 mWe ocean ther- 
mal power plant has been conceptualized. Enough work has been 
accomplished to show that that concept could be replicated in a 
broad swath in the Gulf Stream along the U.S. southeast coast. 
Subsystems have been reduced to diagrams and major components 
have been sized. More time is required to reduce the heat exchan- 
gers to detail adequate for cost estimation. A complete math 
model of the total heat engine cycle has been created and 
parametric studies are now possible with reasonable computer time 
expenditures. Prospects for economic ocean thermal power plants 
—- beng good. State-of-art solutions to remaining problems can 

made. 


23059 (TID—27037) Deep water pipe and mooring design 
study ocean thermal energy conversion program. First quarterly 
progress report, May 1, 1975—August 1, 1975. Little, T.E. 
(Westinghouse Electric Corp., Annapolis, Md. (USA). Oceanic 
Div.). 14 Aug 1975. Contract E(11-1)-2642. 25p. Dep. NTIS 


$3.50 

The Westinghouse Oceanic Division is participating in the 
study of ocean engineering issues affecting the design, construc- 
tion, deployment, and operation of Ocean Thermal Energy Con- 
version (OTEC) power plants. Specifically this study responds to 
the problems of conceptual design, analysis, and evaluation of 
three major subsystems; 1) cold water piping, 2) cold water pump- 
ing, and 3) platform mooring arrangement. This first quarterly re- 
port provides a summary of the study objectives and the highlights 
of the progress against these objectives. The study strategy is 
reviewed, a project milestone schedule is presented, and a general 
plan of work is described. 


23060 Ocean thermal energy: an engineering evaluation. 
Douglass, R.H. Jr.; Hollett, J.S.; Karalis, AJ. pp 87-100 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The technical feasibility of harnessing the vertical tempera- 
ture gradient existing in the ocean to generate electrical power has 
been proven. A base-line concept was synthesized for ocean ther- 
mal energy conversion which can generate electricity on a com- 
mercial scale. This baseline design identifies the need for further 
research and development and investigation of system economics. 


23061 Engineering an open cycle power plant for extracting 
solar energy from the sea. Brown; C.E.; Wechsler, L. pp 111-126 
of In Proceedings of the seventh annual offshore technology con- 
ference. Vol. II. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

The details of the power plant considered include the heat 
transfer system utilizing falling film direct contact evaporation and 
condensation, design of the large steam turbine and flow passages, 
water pumping systems and overall plant layout including the sup- 

porting platform. Cost estimates are made for a complete system 
having a 100 MW net power output. 


23062 Ocean thermal energy conversion. Trimble, L.C.; Naef, 
F.E. pp 155-166 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 
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the potential for economic feasibility. To be economi- 


and fabrication improvements on the 
are required. A net energy assessment 
state-of-the-practice 160 MWe 
a 260,000-ton concrete ocean 
ariel pipe mooring line, a 35-ton 
9,200-ton power modules, each 
60 MWe ( ) electric power. A schedule is 
for a prototype Qudegamat program. 


energy conversion: a significant solar 
J.G. (Univ. of Massachusetts, Amherst, MA). 
‘No. 2, 81-92( 1976). 
the most recent systems design work on the subject. 
ms and components of various investigators are com- 
pared, and the environmental and economic aspects of such power 


REFER ALSO TO CITATION(S) 23029, 23031, 23032, 23094, 
23101, 23106, 23107, 23110, 23510, 23568 


23064 . (AECL—5322/I, pp 89-107) Energy in greenhouse 
ture in Finland. Puustjarvi, V. (Peat Research Inst., Riihikallio, 
Finland). Jan 1976. 

From Conference on low heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 1. 

At the Peat Research Institute near Helsinki, the Finnish 
Basin System of growing was developed. The bed is 120 cm wide 
and 20 cm deep. A 5 cm layer of polyethylene is placed in the bot- 
tom. When water is added to completely saturate the bottom layer, 
it acts as a water storage basin. Sphagnum moss provides close to 
the ideal growing medium. While it has a high exchange capacity, 
it also has the ability to hold both water and an adequate supply of 
air. The net energy requirements for the more important green- 
house crops have been established. Also, the watering and fertiliz- 
ing is scheduled according to the level of solar energy as measured 
by solarimeters. By combining such techniques, world yield records 
for greenhouse production have been made; this in spite of Fin- 
land’s northern location. The use of low-grade heat from power 
plants is not being used, nor is it even being seriously considered. 
However, returning hot water from district heating plants could 
become important. The use of low-grade heat from nuclear power 
plants does not appear at this time. The differential 
between seawater, for example, and the waste water is so little as 
to make its use highly unlikely. However, the potential heat energy 
which could be used for agriculture is sizable. 


23065 (CONF-750257—1) Solar heating handbook for Los 
Alamos. Balcomb, J.D.; Hedstrom, J.C.; Moore, S.W.; Rogers, B.T. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1975. Contract W- 
7405-Eng-36. 74p. Dep. NTIS $4.50. 

From En Seminar; Los Alamos, New Mexico, United 
States of America °USA® (26 Feb 1975). 

Performance calculations are presented for three types of 

active solar heating installations in a Los Alamos, New Mexico cli- 
mate. The analyses are based on hour-by-hour computer simula- 
tions using actual input weather data for the period between Sep- 
tember 1972 and August 1973, a relatively cold year. The effect of 
variations in important design parameters are given in graphical 
form. The systems studied are as follows: domestic hot water heat- 
ing using liquid cooled collectors; space heating using liquid cooled 
collectors, water heat storage, and forced air distribution; and 
space heating using air cooled collectors, rock-bed heat storage, 
and forced air distribution. Sun-tempered or passive systems are 
discussed qualitatively. Design considerations, collector types, and 
collector coolants are discussed. Sources of information are listed 
including books, bibliographies, journals, and associations. 
23066 (CONF-750712—13) Description of the Solar-MEC 
field test installation. Rush, W.; Wurm, J.; Wright, L.; Ashworth, R. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1975. 7p. In- 
stitute of Gas Technology, Chicago, IL. 

From Annual meeting of the International Solar Energy 
Society; Los Angeles, California, USA (28 Jul 1975). 
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A brief description is given of a solar-MEC unit installed in 
a utilities service building. Performance i are given for 
operation with simulated solar heating. (WDM) 


23067 (CONF-760618—1) Coefficient of performance for 
solar-powered space cooling systems. Curran, H.M. (Hittman As- 
sociates, Inc., Columbia, Md. (USA)). 1976. Op. Dep. NTIS $3.50. 

From American Society of Heating, Refrigeration and Air- 
Conditioning Engineers annual meeting; Seattle, Washington, 
United States of America *USA® (27 Jun 1976). 

A generalized outline of the energy inputs to solar-powered 
cooling machines is presented in order to establish a common basis 
for computations of coefficient of performance. Although a 
number of the energy inputs are not commonly included in COP 
computations for conventional systems, their inclusion for solar 
system performance computations is recommended because of the 
wide range of the ratio of nonsolar to solar energy inputs for the 
different solar-powered cooling machines. In order to accom- 
modate the variety of solar-powered cooling concepts, the use of a 
set of conditions which are related to the cooling load is recom- 
mended as the basis for comparative COP computations. 


23068 (COO— 2928-1) Solar house design program validation. 
report No. 1. Winn, C.B. (Solar Environmental Engineer. 

ing Co., Inc., Fort a. (USA)). 1975. Contract E(11- 1)- 
2928. 65p. Dep. NTIS $4.50 

It is important that the designer of solar heating and/or 

cooling systems be able to perform rapid and approximate calcula- 
tions for determining the size of the various components that con- 
stitute a solar heating and/or cooling system. These approximation 
techniques may be used to provide quick checks against more 
detailed analyses to ensure against possible gross errors, and ma 
also be used to provide information to a potential client. (WDM) 


23069 (COO/2683—76/3) General Electric Cerone proposed 

management plan, commercial buildings, National Solar Demonstra- 

tion Program. (General Electric Co., Philadelphia, Pa. (USA). 

rng Div.). Apr 1976. Contract E(11-1)-2683. 123p. Dep. NTIS 
50 


The National Solar Demonstration Plan (NSDP) for the 
solar heating and cooling of non-residential buildings is designed to 
meet the goals and objectives of ERDA 23A. The plan has been 
formulated for a matrix of two hundred (200) commercial demon- 
stration projects. This report contains the General Electric recom- 
mendations for the NSDP pertaining to the management structure, 
demonstration implementation, schedules, data dissemination, and 
resource requirements. Closely associated with these major 
planning elements are the related elements in the other recent 
General Electric reports submitted under the SHACOB Phase I 
contract. (WDM) 


(COO/2683—76/5) General Electric Company 
demonstration Projects Matrix, commercial 

Solar Demonstration . (General Electric Co., Poacdeienie, phia, 
Pa. Div.). Apr 1976. Contract E(11-1)-2683. 


The requirements for selecting commercial demonstrations 
are derived from the overall goal of the Federal program as stated 
in the '’National Program for Solar Heating and Cooling,’’ ERDA 
23-A, October 1975. This goal is to stimulate an industrial and 
commercial capability for producing and distributing solar heating 
and cooling (SHAC) systems. The development of the demonstra- 
tion matrix consists of establishing selection criteria and develop- 
ing a methodology for applying and evaluating these criteria. The 
output of this procedure results in a time phased matrix of loca- 
tion, SHAC systems, and building types which comprise the recom- 
mended National Solar Demonstration projects for commercial 
buildings. The Demonstration Matrix Definition is comprised of 
three principle elements: Demonstration identification; Specific 
Demonstration selection criteria; and Architect/Engineer (A/E) 
selection. (WDM) 


23071 (COO/2683—76/8) Proposed management plan, com- 
mercial (General Electric Co., Philadelphia, Pa. (USA). 
rot Div.). Apr 1976. Contract E(11- .1)-2683. 22p. Dep. NTIS 


This report contains the General Electric recommendations 
for the National Solar Demonstration Program pertaining to the 
management structure, demonstration implementation, schedules, 
data dissemination, and resource or (WDM) 


23072 (COO/2683—76/9) Proposed test plan, 
commercial buildings. (General Electric — Philadelphia, Pa. 
(USA). Space Div.). Apr 1976. Contract E(11- "1)-2683. 20p. Dep. 
NTIS $3.50. 

The Proposed Test and Evaluation Plan calls for the mea- 
surement, collection, and reporting of data from each demonstra- 
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tion site in sufficient detail to evaluate performance of the Solar 
HVAC system and the associated economic and 

tal impacts. Based on the results of systematic 
trade a requirements for an Instrumentation/Data Collection 
System (IDCS) was developed. (WDM) 


23073 ee Proposed demonstration projects 
matrix, commercial buildings. (General Electric Co., Philadelphia, 
Dep NTIS $3 Div.). Apr 1976. Contract E(11- 1)-2683. 16p. 

The avaee Demonstration Projects Matrix is designed to 
meet the goals and objectives of ERDA-23A. Selection criteria for 
the Demonstration Matrix have been established. Phase 0 
SHACOB studies have been updated and expanded. Build- 
ing/location/solar system combinations have been selected for the 
directed level of 200 commercial demonstrations. The list of 
demonstrations has been arranged in an effectiveness ranked array. 
Modeling techniques have been applied to the selection process to 
enable mechanized generation of similar listings at other demon- 
stration levels. Individual demonstration project selection 
guidelines have been developed to provide decision criteria among 
candidate projects. (WDM) 


23074 (ERDA—76-81) ERDA solar heating and cooling 

program structure. Final report. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Solar Energy). 15 Apr 1976. 70p. Dep. NTIS $4.50. 

Studies by GE, ITC, and ADL, Inc., are summarized and in- 
terpreted to establish an ERDA position on the structure of the 
solar energy heating and cooling demonstration program. A total 
of 600-700 residential and 150-200 commercial demonstrations 
should be established between 1975-1979. Market penetration 
stimulated by these demonstrations is forecast to result in an an- 
nual solar installation rate approaching | percent of new building 
starts by 1980 and 10 percent by 1985. Annual savings of 0.2 x 
10" Btu’s of exhaustible energy resources are estimated to accrue 
by 1985, and 1.4 x 10 Btu’s by 2000. The program structure 
recommended is not complete. An integrated procedure is sug- 
gested to enhance confidence in the program structure's definition 
and to provide an effective tool for planning improvements as the 
demonstration program proceeds. 


(NP—20876) Impact of tax incentives and auxiliary fuel 
prices on the utilization rate of solar energy space conditioning. 
Petersen, H.C. (Utah State Univ., Logan (USA)). Jan 1976. 108p. 
National Science Foundation, Washington, D.C. 

This paper provides some basic comparisons of the effects 
of alternative incentives on the rate of solar energy utilization. Im- 
pacts of public utility surcharges or discounts for the use of con- 
ventional energy sources for solar auxiliary are also considered. 


23076 (NP— 20949) Use of solar energy for space aaa and 
hot water: technical » economic feasibility, implications 
for the State. (Massachusetts Ene Policy Office, Boston 
aa! Apr 1976. 84p. Office of the tary of State, Boston, 


An attempt is made to show that solar energy use for heat- 
ing and hot water is a practical alternative energy source with ever 
improving economic feasibility. Specific recommendations are 
listed for state and federal action in order to insure that the 
economic and environmental benefits of solar energy may accrue 
with all due speed. (WDM) 


23077 (NSF-RA-N—73-005A) Conservation and better utiliza- 
tion of electric power by means of thermal energy storage and solar 

Executive summary. Final summary report. Altman, M.; 
Yeh, H. (Pennsylvania Univ., Philadelphia (USA). National Center 
for Energy Management and Power). 31 Jul 1973. 30p. 
— National Science Founda- 
tion, Washington, DC. 

The technical and economic aspects of solar heating, off- 
peak air conditioning, and thermal energy storage were in- 
vestigated. A solar heating system, which incorporates a conven- 
tional heating system as a back-up, was designed. Performance cal- 
culations were made on a simplified model of this system built into 
a townhouse in Washington D.C. Economical collector and storage 
sizes were determined. Three facilities for the testing of solar col- 
lectors were designed, built, and successfully operated. Twenty- 
four collector configurations were considered, and samples of the 
better ones were tested in the laboratory and under actual outdoor 
insolation conditions. Two configurations were identified which 
promise significant improvements in cost effectiveness over exist- 
ing collectors. Two off-peak air conditioning —., were 
designed, and system prototypes were built and tested. e of 
these, the refrigerant recondenser system, would be Socesihesiay 
attractive for the operator of a medium-sized office building, but it 
would not be for a home owner. The system would be useful to 
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electric utilities in reducing hot weather peak loads due to air con- 
ditioning. Theoretical and experimental work was performed on 
latent heat energy storage materials. Criteria for suitable materials 
were developed; the reasons for the disappointing performance of 
previously used materials were established, and promising new 
materials were identified. Exploratory tests confirmed their favora- 
ble properties. Economic and marketing considerations for solar 
and off-peak space conditioning were explored. The effects of the 
introduction of these new systems on different economic sectors 
was tentatively evaluated. Market research was performed, and 
suitable marketing strategies were defined. 


23078 (NSF-RA-N—73-005B) Conservation and better utiliza- 
tion of electric power by means of thermal and solar 
heating. Final summary report. Altman, M.; Yeh, H. (Peanayivenia 
Univ., Philadelphia (USA). National Center for Energy M 

ment and Power). 31 Jul 1973. vp. (NSF/RANN/SE/GI—27976/ 
PR73/5). National Science Foundation, Washington, DC. 

The technical and economic aspects of solar heating, off- 
peak air conditioning, and thermal energy storage were in- 
vestigated. A solar heating system, which incorporates a conven- 
tional heating system as a back-up, was designed. Performance cal- 
culations were made on a simplified model of this system built into 
a townhouse in Washington D.C. Economical collector and storage 
were determined. Three facilities for the testing of solar col- 
lectors were designed, built, and successfully operated. Twenty- 
four collector configurations were considered, and samples of the 
better ones were tested in the laboratory and under actual outdoor 
insolation conditions. Two configurations were identified which 
promise significant improvements in cost effectiveness over exist- 
ing collectors. Two off-peak air conditioning systems were 
pn age and system prototypes were built and tested. One of 
these, the refrigerant recondenser system, would be economically 
attractive for the operator of a medium-sized office building, but it 
would not be for a home owner. The system would be useful to 
electric utilities in reducing hot weather peak loads due to air con- 
ditioning. Theoretical and experimental work was performed on 
latent heat energy storage materials. Criteria for suitable materials 
were developed; the reasons for the disappointing performance of 
previously used materials were established, and promising new 
materials were identified. Exploratory tests confirmed their favora- 
ble properties. Economic and marketing considerations for solar 
and off-peak space conditioning were explored. The effects of the 
introduction of these new systems on different economic sectors 
was tentatively evaluated. Market research was performed, and 
suitable marketing strategies were defined. 


23079 (ORO— 4926-1) Page Jackson Elementary School, Jef- 
ferson County Schools, Charles Town, West Virginia: low energy 
building; solar heating and system; HVAC design and bid 
package. Progress report. Parts I—III. (InterTechnology Corp 
Warrenton, Va. (USA)). Sep 1975. Contract E(40-1)-4926. 284p. 
Dep. NTIS $9.25. 

The Page Jackson Elementary School is a new facility to be 
constructed in Charleston, West Virginia. It was originally desi 
as a conventional school building with a projected student enroll- 
ment of 600 and a faculty of 25. The School Board decided to 
modify its plans and to make the facility a low-energy-utilization 
school. The objectives were: (a) to make a series of engineering 
trade-off studies of building and mechanical systems components 
in order to design an effective solar heating and cooling system; 
(b) to modify the school design to integrate a solar system; and (c) 
to complete a final design and specification package for the school 
solar system (WDM) 


23080 (TID—27009) Hybrid simulation of solar HVAC system 
for house retro-fit design. Schlesinger, R.J. (Rho Sigma, Tarzana, 
Calif. (USA)). Sep 1975. 60p. Dep. NTIS $4.50. 

The objective of this work was to develop a small analog 
Solar HVAC Simulator that can be used as a research tool as well 
as provide a possible approach to sizing solar systems for retro-fit 
installations in dwellings. A simulator was built and operated dur- 
ing the 1974-1975 heating season in a dwelling in Tarzana, Califor- 
nia. A computer program was also written to reduce the final data 
and assist analysis of results. This report gives the details of the 
Circuitry used in the simulator, as well as plots of the data obtained 
with the system. The simulator responds to the weather, the life 
style of the occupants, and the energy needs of the building. The 
data and plots provide performance results for several collec- 
tor/storage combinations simulated. The data, specific to this 
dwelling, occupants, and location, showed that 75 percent of the 
space conditioning requirements were met with a collector area of 
350 ft? and water storage of 877 gallons under the conditions that 
prevailed. In view of the experience gained in using the Solar 
HVAC Simulator, its major application is in sizing retro-fit installa- 
tions. 
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23081 (TID—27062) Technical and economic feasibility of 
thermal storage systems. Interim report, May 15, Fg 
15, 1975. Joy, P. (RCA Advanced Technology Labs., Camden, 
oa (USA)). 1 Oct 1975. Contract E(11-1)-2591. 45p. ‘Dep. NTIS 


“The following conclusions have been made: (1) The selec- 

ime step in the solar system computer model is 

justified by the small run cost ($20 for six month run) and the in- 
accuracies introduced by using daily time steps; (2) Collector 
areas of 325 ft* and 650 ft* with water storage of 12.5 1bm/ft® will 


study; (3) Little pet eae improvement is realized 
cf water storage beyond 14 
; and (4) R collector water flow rates to less than 
Ibm /hr-ft? c collector area results in a slight annual cost savings 
the water thermal storage system. 


systems using Rankine power cy- 

three-ton unit. Barber, 

Engineering Co., Denver). pp 170-179 of In 

Proceedings ‘of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

This paper describes a Rankine cycle system which was 
designed for use with the ‘’Mobile Solar Research Lab.’’ The 
design and laboratory tests in the Barber—Nichols test facility of 
be Rankine cycle cooling subsystem are summarized. This 

is made up of a Rankine power cycle operating on 
Refrigerant 113 and a vapor compressor cooling system rating 
on Refrigerant 12. The test data showed a Rankine cycle efficiency 
of 9 percent and an air conditioning COP of 7.4, resulting in an 
overall COP of 0.5. This performance was obtained with a turbine 
expansion efficiency of 72 percent and a compressor efficiency of 
85 percent. While the overall COP of 0.5 matched the projected 
overall COP of the absorption system, it fell short of the design 
goal of 0.6 projected for the Rankine prototype unit. Flow pres- 
sure drops, mechanical losses, and reduced feed pump per- 
formance were the primary problem areas. (WDM) 


23083 Modeling of solar absorption air conditioning. San Mar- 
tin, R.L.; Couch, W.A. pp 186-189 of In Proceedings of the 21st 
annual technical meeting. Vol. I. Mt. Prospect, IL; Inst. of En- 
vironmental Sciences (1975). 
From 21. annual meeting of the Institute of Environmental 
; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The object of this paper is to study the performance and op- 
timization of absorption air conditioning systems utilizing low tem- 
perature heat sources presently obtainable using flat plate collec- 
tors. Computer simulation is performed on both simple and 
modified absorption systems utilizing second law thermodynamic 
cycle analysis on three absorber-refrigerant pairs: lithium bro- 
mide—water, water—ammonia, sodium thiocy 
Sink temperatures were varied in accordance with temperatures 
which can be achieved using both air heat exchanges and cooling 
towers. The absorber-refrigerant pairs were compared using results 
of the thermodynamic cycle analysis and their own inherent pro- 
perties. Parameters to solar energy utilization were 
emphasized in comparison of the pairs. Absorption cycle efficien- 
cies were studied using each of the refrigerant pairs with changes 
in sources and sink temperatures. 


23084 buildings with solar energy. Farber, E.A.; Mor- 
rison, C.A.; Ingley, H.A.; Tarud, FJ. (Univ. of Florida, 
i ). pp 190-193 of In Proceedings of the 21st annual 
technical meeting. Vol. I. Mt. Prospect, IL; Inst. of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

For years, conventional energy sources had furnished heat- 
ing, cooling, and domestic hot water for the University of Florida's 
Mechanical Engineering Research Residence. In more recent 
years, these functions have been furnished by solar powered 
devices. The University of Florida’s Mechanical Engineering 
Research Residence has now finished several winters with heating 
provided by solar energy. This paper discusses the technical data 
illustrating the performance of the University of Florida’s solar 


heating system. 
23085 University of = solar intermittent am- 
Farber, E.A.; Morrison, 


monia/water absorption air coaditioner. 
C.A.; Ingley, H.A.; Suarez, E. (Univ. of Florida, Gainesville). pp 
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202-205 of In Proceedings of the 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

-Conventional energy sources have provided heating, cool- 
ing, and domestic hot water for the University of Florida's 
Mechanical Engineering Research Residence over the last twelve 
years. These functions have now been replaced by solar powered 
devices. One such device is the intermittent ammonia/water ab- 
sorption type air conditioner. This paper discusses the techniques 
used in the selection, design, and construction of this solar 
powered air conditioner. ne of electrical energy con- 
sumption by the solar system and by conventional all-electric 
systems are set forth. 


23086 solar heated and cooled home. Anderson, B.; 
Coonley, D. pp 206-210 of In Proceedings of the 21st annual 
technical aie, Vol. I. Mt. Prospect, IL; Inst. of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

A solar house in New Hampshire combines solar heating 
and cooling with ecologic principles and energy conservation. The 
house uses the heat from flat plate, vertical wall, solar collectors 
and wood heaters to heat the house. Cooling is provided by natural 
ventilation from the shaded, north side of the house. The cool air 
flows through the spaces inside the house and out through the 
floor level air inlet of the solar collector, and is drawn out through 
a vent in the top of the solar collector using the natural air con- 
vection. Ecologic principles include the use of low energy consum- 
ing materials, long lasting materials, low maintenance materials, 
roof gardens, rain water distribution, earth covered walls and 
minimum site disturbance. Energy conservation includes the use of 
massively insulated walls and roof, construction materials with a 

thermal mass, low water consumption appliances, and a par- 
tially insulated concrete slab floor which utilizes the constant tem- 
perature of the earth below the house and its thermal storage 
capacity. (WDM) 


23087 Solar-power-producing mixed farming communities. 
Rosenbaum, S.; Bailey, G.; Petry, O.E.; O'Connell, R.A.; Pittman, 
A.G. (Dept. of Agriculture, Berkeley, CA). pp 218-222 of In 
Proceedings of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

It is proposed that large scale generation of clean electric 

er be combined with intensive agricultural production by plac- 

ing spectrally selective absorbers onto which sunlight is focussed 
by cheap focussing devices, above crops grown in suitably oriented 
large greenhouses. The selective absorber serves to trap all of the 
energy except that which is needed for plant growth below (mainly 
in the red). This communication gives a brief description and at- 
tempts to convey the basis for the conviction of current feasibility 
in the absence of a detailed economic analysis. (WDM) 


23088 Impact of solar heating systems an electric utilities in 
northern climates. Jardine, D.M. (Kaman Sciences, Colorado 
Springs). Trans. Am. Nucl. Soc., Suppl.; 23: No. 1, 27(1976). 

From Conference on environmental ts of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


23089 Design procedure for solar heating systems. Klein, S.A.; 
Beckman, W.A.; Duffie, J.A. (Univ. of Wisconsin, Madison). Sol. 
Energy; 18: No. 2, 113-127(1976). 

This paper is concerned with the design of solar space and 
water heating systems for residences. A simulation model capable 
of estimating the long-term thermal performance of solar heating 
systems is described. The amount of meteorological data required 
by the simulation in order to estimate long-term performance is in- 
vestigated. The information gained from many simulations is used 
to develop a general design procedure for solar heating systems. 
The result is a simple graphical method requiring monthly average 
meteorological data which architects and heating engineers can use 
to design economical solar heating systems. A method of estimat- 
ing the monthly average radiation on tilted surfaces is given in the 
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COOKING 


23090 Heat transfer aspects of a solar powered cooking device 
with 24-hour service. Farber, E.A.; Morrison, C.A.; Fytlinski, J.T.; 
Ingley, H.A.; Elder, K.M. (Univ. of Florida, Gainesville). pp 215- 


supply 65 percent and 91 percent respectively, of the total heating 
and hot water demand for the _ house and 7 


217 of In Proceedings of the 21st annual technical meeting. Vol. I. 
Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Conventional energy sources have provided heating, cool- 
ing, domestic hot water, and cooking for the University of 
Florida's Mechanical Engineering Research Residence for over 
twelve years. Over the recent years, many of these functions have 
been replaced with solar powered devices. This paper discusses the 
techniques used to develop one such device, a solar powered range 
with 24-hour service. Many ‘’solar cookers’’ studied over the years 
have relied on direct use of the sun’s energy to cook items. The 
unit described in this paper, because of its storage capability, will 
furnish the residence with conventional cooking functions, such as 
range top cooking, baking and broiling, 24 hours per day. 


DISTILLATION 


23091 Effect of climatic, operational, and design parameters on 
the year round performance of single-sloped and double-sloped solar 
still under Indian arid zone conditions. Garg, H.P.; Mann, H.S. 
(Central Arid Zone Research Inst., Jodhpur, India). Sol. Energy; 
18: No. 2, 159-164(1976). 

A detailed experimental investigation was carried out at 
Central Arid Zone Research Institute, Jodhpur, to find out the ef- 
fect of all possible variables on the performance of the single-ef- 
fect solar still. From this study it may be possible to develop an 
optimized family-size solar still for arid regions. (WDM) 


WATER HEATING 
REFER ALSO TO CITATION(S) 23065, 23076 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 23039 


23092 (ANL—75-52) Compound parabolic concentrators for 
solar-thermal power. Semiannual progress report, January— June 
1975. Giugler, R.M.; Rabl, A.; Reed, K.; Sevcik, V.J.; Winston, R. 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
Eng-38. 26p. Dep. NTIS $4.00. 

The construction and testing of a tenfold concentrator was 
accomplished, and the optical and thermal performance was in ex- 
cellent agreement with the mathematical model of the collector. 
The angular acceptance of the unit was measured by measuring 
the thermal output as a function of solar elevation. The results in- 
dicated that small imperfections in the shape of the collector did 
not have significant consequences. A test of the angular ac- 
ceptance of prototype mirror sections fabricated by various 
methods has been devised. This apparatus is simple to use in the 
laboratory, and does not require construction of a complete collec- 
tor. The optical design of a Compound Parabolic Concentrator 
with a fin receiver is presented, and the relationships for reflector 
area and reflector height are given for this geometry. This 
geometry is of interest because of the decreased need for insula- 
tion and the reduction in the amount of metallic absorber needed. 


23093 (CONF-760633—1) Annual collection and storage of 
solar-heated water for the heating of buildings. Dickey, J.W.; 
Beard, J.T.; Ilachetta, F.A.; Lilleleht, L.U. (Virginia Univ., Charlot- 
oy (USA)). 1976. Contract E(40-1)-5136. 8p. Dep. NTIS 


From Solar ene in cold climates; Detroit, Michigan, 
United States of America *USA® (7 Jun 1976). 

This paper is based on recently funded research to evaluate 
a new low-cost system for annual collection, storage, and utiliza- 
tion of solar-heated water for the heating of buildings. The collec- 
tor is a near-horizontal double-glazed water-trickle collector which 
uses ‘’Tedlar’’ as the glazing material. A four foot by six foot 
prototype has been constructed for demonstration and design 
verification purposes. Data from this prototype, from September 
1975 to date, indicate good solar collection and generally satisfac- 
tory performance of materials. The storage is similar to solar ponds 
such as those of Rabl and Nielsen (1975) except that the top of 
the pool is insulated and sealed for evaporation control with a 
solar energy collector. Of particular interest are the study and ex- 
perimental verification of the heat loss from the collector/storage 
system. It is anticipated that after an initial heating up period 
seasonal storage temperatures of around 170°F will be attained. 


23094 (CONF-760633—2) Performance of a water-trickle 
solar collector. Beard, J.T.; Huckstep, F.L.; May, W.B. Jr.; -lachet- 
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ta, F.A.; Lilleleht, L.U. (Virginia Univ., Charlottesville (USA). 
School of Engineering and Applied Science). 1976. 8p. Dep. NTIS 


$3.50. 

From Solar ene in cold climates; Detroit, Michigan, 
United States of America "USA® (7 Jun 1976). 

A solar energy collector research facility has been designed 
and constructed at the University of Virginia to determine the per- 
formance of the Thomason ‘’Solaris’’ water-trickle solar energy 
collector. Results are shown which demonstrate the performance 
of Thomason ‘’Solaris’’ water-trickle solar collectors. Test results 
include efficiencies ranging from 30 percent up to approximately 
70 percent. As expected, these results show a nearly linear rela- 
tionship as a function of the difference between the inlet water 
temperature and the ambient temperature, divided by the incident 
solar energy. The significant scatter in the data is postulated to 
result from other variables such as the wind conditions, angle of 
incidence, water evaporation and condensation and the influence 
of condensate on the overall solar energy transmitted to the ab- 
sorbing surface. The performance of the ‘’Solaris’’ water-trickle 
collector is compared with published results for dry single and 
double glazed flat plate collectors. (WDM) 


23095 (COO— 2446-7) Solar energy concentration. Progress 
report, July 1, 1975—March 31, 1976. Winston, R. (Chicago 
Univ., Ill. (USA). Enrico Fermi Inst.). Mar 1976. Contract E(11- 
1)-2446. 13p. Dep. NTIS $3.50. 

The optical and thermal properties of ideal concentrators 
which concentrate radiation by the maximum amount possible for 
a given range of angular acceptance have been under investigation. 
This has been done experimentally, analytically and numerically 
(with the University of Chicago computer). The following reflec- 
tor-absorber combinations have been studied: (a) flat receiver, 
parabolic reflector (compound parabolic concentrator, or CPC); 
(b) vertical fin receiver inside half-aluminized evacuated glass tube 
coupled to CPC; (c) vertical fin receiver, circular-parabolic reflec- 
tor; (d) circular cylindrical receiver, extended involute reflector; 
(e) convex receiver, lens at entrance aperture, hyperbolic reflec- 
tors; (f) arbitrary receiver shape, CPC modified to limit angle of 
incidence onto receiver; (g) concentrators with a gap between the 
receiver and the reflector for thermal isolation; (h) concentrators 
used as a second stage concentrator; and (i) concentrators formed 
from a solid dielectric material. In addition to laboratory and 
theoretical studies of solar energy concentrators, a collector is 
being manufactured to provide heat for a schoolhouse near Gallup, 
New Mexico. The design is of type (c) with a gap between the 
receiver and the reflector. Fluid flows through a tube mounted in 
the fin. It is anticipated that the system will be in operation for the 
coming heating season. 


23096 (NASA-TM-X—3059) Low-cost, air mass 2 solar simu- 
lator. Yass, K.; Curtis, H.B. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). Jun 
1974. 25p. Dep. NTIS $3.50. 

A low-cost, air mass 2 solar simulator for testing flat-plate 
solar collectors was developed and operated at Lewis. Total cost 
was less than $10,800/m? ($1000/ft?). It consists of an array of 143 
tungsten-halogen 300-watt lamps, each having integral dichroic 
coated reflectors. A second array of 143 hexagonal-shaped plastic 
Fresnel lenses are located approximately 1 focal length from the 
lamps. The simulator will produce a uniform collimated beam 
covering an area of 1.2 by 1.2 m (4 by 4 ft). Design features, con- 
struction details, and component costs are given, as well as mea- 
sured results on a 1 2-lamp prototype. 


23097 (NASA-TM-X—71626) Initial comparisons of solar col- 
lector data obtained out-of-doors and with a solar 
simulator. Vernon, R.W. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). 
1975. 1S5p. (CONF-750712—14). Dep. NTIS $3.50. 

From Annual meeting of the International Solar Energy 
Society; Los Angeles, California, USA (28 Jul 1975). 

A facility was constructed to evaluate solar collector per- 
formance outdoors for conditions that would be encountered by 
collectors if they were incorporated in a solar heating/cooling 
system. In addition to obtaining initial collector performance data, 
the outdoor facility will enable collector durability and degradation 
rates to be evaluated for operating periods of several months. The 
data obtained from the outdoor tests were compared to collector 
performance predicted on the basis of results obtained with a solar 
simulator. The performance measured outdoors was less than the 
predicted performance. 


23098 (NASA-TM-X—71695) Solar collector performance 
evaluation with the NASA-Lewis solar simulator. Results for an all- 
glass evacuated-tubular selectively-coated collector with a diffuse 
reflector. Simon, F. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). Apr 1975. 
32p. Dep. NTIS $4.00. 
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An evacuated tubular all-glass solar collector was tested in 
the NASA-Lewis solar simulator for inlet temperatures of 70° to 
ry flux levels of 230 and 345 ee a coolant flow rate 

of 7 Ib/(hr)(ft?), ont 33°, and 52°. Test 
in a form uneeh is indicate a very low 

loss coefficient. The co performance on 
all-day performance basis, a4 also for conditions correspond- 
temperatures required in solar Rankine systems and/or for 


ee Variation of solar-selective pro- 
of black chrome with plating time. McDonald, G.E.; Curtis, 
.B. (National Aeronautics and Administration, Cleveland, 
boy A (USA). Lewis Research Center). May 1975. 10p. Dep. NTIS 


The spectral reflectance properties of a commercially 
prepared black chrome over dull nickel, both plated on steel, for 


was 180 amperes per square foot. The follo 


lost by radiation at a plate temperature of 250°F in radiation 
equilibrium with a 100°F body were each calculated for the vari- 
ous combinations of a and epsilon given above. The results in- 
timum combination of highest heat absorbed and 
by radiation. 


lowest heat lost 


23100 Standardized solar simulator 
tests of flat plate solar collectors. I. Soltex collector with two trans- 
parent covers. Simon, F. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). 
May 1975. 11p. Dep. NTIS $3.50. 

A Soltex flat plate solar collector was tested with a solar 
simulator for inlet temperatures of 77° to 201°F, flux levels of 240 
and 350 Btu/hr-ft?, a coolant flow rate of 10. 5 Ib/hr-ft?, and in- 
cident angles of 0°, 41.5°, and 65.2°. Collector performance is cor- 
related in terms of inlet temperature, flux level, and incident angle. 


23101 Flat-plate solar-collector 

formance evaluation with a solar simulator as a basis for collector 
selection and performance prediction. Simon, F.F. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). 1975. Sip. (CONF-750712—15). Dep. 


NTIS $4.50 
Solar Energy 


From Annual meeting of the International 

Society; Los Angeles, California, USA (28 Jul 1975). 
The use of a solar simulator for performance determination 
—_— collector testing under standard conditions of wind, am- 
it temperature, flow rate, and ‘’Sun.”’ The performance results 
determined with the simulator have been found to be in good 
agreement with outdoor performance results. This paper reports 
the measured thermal iency and evaluation of 23 collectors 
which differ according to absorber material, absorber coating, type 
of glazing material, the use of honeycomb material and the use of 
vacuum to prevent thermal convection losses. The collectors are 
given performance rankings based on noon-hour solar conditions 
and all-day solar conditions. The determination with the simulator 
of an all-day collector performance is made possible by tests at dif- 
ferent incident angles. The solar performance rankings are made 
based on whether the collector is to be used for pool heating, hot 
water, absorption air conditioning, heating, or for a solar Rankine 
machine. Another test which aids in selecting collectors is a collec- 
tor heat capacity test. This test permits a ranking of collectors ac- 
ing to their heat capacity (and time constant), which is a mea- 
the rapidity of a collector's response to transient solar con- 
ditions. Results are presented for such tests. Final considerations 
for collector selection would of course be made on the basis of 
cost and the reliability of performance over the required life of a 
collector. Results of a cost-effectiveness study are given for condi- 
tions corresponding to those required for absorption a/c or heat- 
ing. These results indicate that the additional cost involved in the 
upgrading of collector performance (selective surfaces, anti-reflec- 
tion glass, etc.) appears to be cost effective and therefore justified. 
Some data are also presented to illustrate a method for the deter- 
mination of outdoor performance degradation by use of simulator 

tests carried out before and after a period of outdoor operation. 


23102 (NASA-TM-X—71832) Generalized correlation of ex- 
perimental flat-plate collector performance. Simon, F.F.; Miller, 
D.R. (National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). — Research Center). 1975. 19p. (CONF- 
7510115—1). Dep. NTIS $3.50. 

From Co erence on standards for solar heating and cool- 
Pennsylvania, United States of America *USA® 
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A generalized correlation of flat-plate collector performance 
obtained by outdoor and indoor test methods is presented. This 
correlation shows that the indoor (simulator) test approach is a 
=— case of the general situation of variable solar conditions. 

important feature of the generalized correlation is that it per- 
mits a separation of the solar variables (flux, incident angle, etc.) 
which affect collector performance from the collector parameters 
(absorptance, transmittance, heat loss, etc.) which also affect col- 
lector performance and which are uniquely part of a given collec- 
tor design. The correlation permits an evaluation of the relative 
merits of using instantaneous, hourly, and daily collector efficien- 
cies in obtaining a good collector poste Ang The question of the 
transient behavior outdoors of a collector is an important part of 
determining whether to use instantaneous, hourly, or daily efficien- 
cy values in a correlation approach. Correlation of the experimen- 
tal performance of collectors allows the following: (a) comparisons 
of different collector designs; (b) collector performance prediction 
under conditions that differ from the conditions of the test pro- 
gram; and (c) monitoring performance degradation effects. 


23103 (NASA-TM-X-—73417) Standardized performance tests 
of collectors of solar thermal energy. A flat-plate collector with a 
single-tube serpentine flow distribution. Johnson, S. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Apr 1976. 7p. Dep. NTIS $3.50. 

This preliminary data report gives basic test results of a flat- 
plate solar collector whose performance was determined in the 
NASA-Lewis solar simulator. The collector was tested over ranges 
of inlet temperatures, fluxes, and coolant flow rates. Collector effi- 
ciency is correlated in terms of inlet temperature and flux level. 


23104 Operational performance of a low-cost, air mass 2 solar 
simulator. Yass, K.; Curtis, H.B. (Lewis Research Center, Cleve- 
land). pp 147-152 of In Proceedings of the 21st annual technical 
aon Vol. L Mt. Prospect, IL; Inst. of Environmental Sciences 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P!1. 

A low cost air mass 2 solar simulator is in operation at the 
Lewis Research Center. It is used in the testing of flat plate collec- 
tors for solar energy utilization. Modifications and improvements 
on the simulator are discussed and the performance characteristics 
of total irradiance, uniformity of irradiance, spectral distribution, 
and beam subtense angle are presented. The simulator consists of 
an array of 143 tungsten halogen lamps hexagonally spaced in a 
plane. A corresponding array of 143 plastic Fresnel lenses shapes 
the output beam such that the simulator irradiates a 1.2 m by 1.2 
m area with uniform collimated irradiance. (WDM) 


23105 Accelerated outdoor weathering employing natural 
sunshine. Zerlaut, G.A. pp 153-159 of In a of the 21st 
annual technical meeting. Vol. I. Mt. Prospect, IL; Inst. of En- 
vironmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Desert Sunshine Exposure Tests, Inc. (DSET) is an indepen- 
dent solar energy test facility whose principal business is the exteri- 
or exposure of materials to direct and indirect (accelerated) solar 
tadiation. Accelerated outdoor weathering is accomplished with 
175 equatorial, follow-the-sun solar-concentrator machines. 
DSET'’s facilities provide a unique capability in solar energy-device 
testing. Devices that have been tested at DSET include solar cell 
arrays, flat-plate solar collectors, and solar concentrators for solar 
thermal power conversion. Solar device materials currently being 
evaluated for long-lifetime performance are solar cells; solar cell 
——e mirror candidates for heliostat power-tower arrays 

and parabolic concentrators, transparencies and glazings; and flat 
and selective black absorber coatings for solar receivers. (WDM) 


23106 Solar heat panel innovation application. Pratt, R. pp 
165-169 of In Proceedings of the 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

A newly developed solar heat collection panel and its appli- 
cation in existing HVAC systems are presented. Panel construc- 
tion, compared to units on the market, is presented in relation to 
maintenance and operation. Fabricating and installation techniques 
for optimized heat collection in existing facilities are described. 
Solar heating application being installed at the IBM Burlington, 
Vermont, plant is also discussed. 


Solar calorimetry. Morrison, C.A.; Ingley, 
-; Pennington, C.W. (Univ of Florida, Gainesville). pp 183- 


2438 
values of absorptance a integrated over : solar spectrum, and of oe 
infrared emittance epsilon integrated over black-body radiation at 
250°F were obtained for the plating times. The heat absorbed over 
the solar 7 for insolation of 250 Btu/hr-ft?, and the heat 


185 of In Proceedings of the 21st annual technical meeting. Vol. I. 
Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P!1. 

or over fifteen years the Mechanical Engineerin 

ment at the University of Florida has maintained and jon Ea 
ASHRAE Calorimeter. The calorimeter has provided over the 
years a wealth of data for engineers and architects requiring solar 
characteristics of fenestrations. Hundreds of samples for industrial 
textile and glazing companies have been tested on the solar 
calorimeter. This paper discusses the basic operation of the solar 
calorimeter and provides data illustrating its use and importance. 


23108 Solar characteristics of new absorptive coatings used on 
solar collectors. Farber, E.A. (Univ. of Florida, Gainesville); Mor- 
rison, C.A.; Pytlinski, J.T.; Ingley, H.A.; Clark, H.A. pp 194-197 of 
In Proceedings of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The characteristics of various absorptive coatings in the 
presence of clear sky radiation are discussed. The performance of 
the coatings is evaluated relative to their physical parameters such 
as: pigment binder ratio, coating, thickness, type of binder and 
type of pigment, as well as pigment size. Binders based on resin 
and alcohol/water and pigments of several particle sizes were used. 
Commercially available black iron oxide having particle sizes from 
a few microns to about 149 were selected as the pigment to be 
evaluated. The absorptivity of the black iron oxide coatings is 
compared with the absorptivity of a coating which uses black car- 
bon as pigment. 


sorptive coatings. Farber, E.A.; Morrison, C.A.; Pytlinski, J.T.; 
Ingley, H.A. (Univ. of Florida, Gainesville). pp 198-201 of In 
Proceedings of the 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Several new types of coatings were developed and tested in 
the Solar Energy Laboratory of the University of Florida. The 
procedure for the preparation of the coatings using black iron 
oxide or carbon black as pigment and various Dow Corning resins 
as binders is presented in detail. Testing procedures under clear- 
sky solar radiation and using simulated radiation in laboratory con- 
ditions are described. The measurement methods, apparatus used 
to collect data and the Coating Performance Factor determination 
are also presented. The information furnished will provide a 
background information which should be helpful when organizing 
and ———? coating processing and testing facilities into solar 
energy research activities. 


of the Society of Photo-Optical Instrumentation En- 

August 21—22, 1975, San Diego, California. Katz, Y.H. 

(ed.). Palos Verdes, CA; Society of Photo-Optical Instrumentation 
Engineers (1975). 193p. (CONF-750886—). 

in solar ene Tey 

SA 


From SPIE national seminar on optics in 
, California, United States of America °U 


utilization; San 
(21 Aug 1975). 

te abstracts were prepared for the twenty-five papers 
presented. (WDM) 


23111 Current status and future prospects of 

solar collectors. Kapany, N.S. (Kaptron, Inc., Palo Alto, CA). pp 
77-84 of In Optics in solar energy utilization. Vol. 68. Katz, Y.H. 
(ed.). Palos Verdes, CA; Society of Photo-Optical Instrumentation 


IE national seminar on optics in wd! 
California, United States of America USA 
(21 Aug 1975). 

See CONF-750886—. 

This paper briefly reviews the state-of-the-art of the non- 
tracking solar collectors with various performance criteria in mind. 
Also described are developments of some new components capable 
of producing high efficiency, lightweight, and low cost non- 
tracking solar collectors. Windows with ‘‘optical ribs’’ have been 
developed to yield high transmission, lightweight, ruggedness and 
efficient radiative and convective trapping. On the other hand, a 
new component termed ‘optical valve’’ has been developed which 
is capable of transmitting the incident solar radiation and reflecting 
back to the absorber much of the emitted infrared radiation. 
Furthermore, an embossed absorber is shown to achieve almost 
complete absorption of solar radiation at large angles of incidence. 
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23112 Performance of a 3.7 meter cylindrical concentrator. 
Livin » W.C. (Kitt Peak National Observatory, Tucson, AZ). 
pp 9 -102 of In Optics in solar energy utilization. Vol. 68. Katz, 
Y.H. (ed.). Palos Verdes, CA; Society of Photo-Optical Instrumen- 
tation Engineers (1975). 

From SPIE national seminar on optics in solar ene rt) 
utilization; San Diego, California, United States of America *U 
(21 

and construction considerations are given for a 1.8 x 
3.7m cytinaioal parabolic focusing collector having a concentra- 
tion ratio = 28. Built of commonly available materials, this 
tracking collector is intended to feed, by the exchange medium of 
oil, an Abbot-type solar oven. At 80°C the collection efficiency is 
0.33, declining to 0.05 at 260°C (500°F). The dependence of black 
coatings on receiver pipe efficiency is studied. The reflectivity of 
vacuum deposited aluminum, buffed aluminum plate and shiny alu- 
minum foil are compared. The greatest improvement in per- 
formance has come about by placing the collector on a shade free 
roof. Abbot's mirror was shaded past 1 o'clock. 


23113 Mathematical model for the design of an optimum sta- 
tionary solar energy collector. Gonzales, C.T.; Arnas, OS. 
(Louisiana State Univ., Baton Rouge). pp 103-111 of In Optics in 
solar energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, 
CA; Society of Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar e 
utilization; San Diego, California, United States of America oUSA® 
(21 Aug 1975). 

CONF-750886—. 

This is a general development of an equation to describe the 
optimum cavity-type stationary solar energy collector in two- 
dimensional space, and then the expansion into three-dimensional 
space. The intent is to establish a starting point for those who wish 
to do research in the area of concentrating collected solar energy. 
The final design of the collector is dimensionally optimized to col- 
cally and economically feasible 


23114 FES Delta focusing solar collector. Falbel, G. (Falbel 
Energy Systems Corp., Stamford, CT). pp 112-119 of In Optics in 
solar energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, 
CA; Society of Photo-Optical Instrumentation Engineers (1975). 
gues SPIE national seminar on optics in solar energy 

n; San Diego, California, United States of America *USA® 
(al 

CONF-750886—. 

The design and measured performance characteristics of a 
focusing solar collector are described that requires neither single 
nor dual axis tracking of the sun, but achieves solar concentration 
gains exceeding 2:1 for both direct and diffuse solar energy. Both 
sides of a conventional flat plate collector absorbing plate are used 
to collect solar energy using a compound cylindrical reflector and 
no thermal insulation is required in the collector, thus effecting 
significant material and fabrication cost economics. The focusing 
capability allows improved high temperature performance as com- 
pared to conventional flat plate collectors without requiring a 
selective absorber coating on the collector plate. Ray traces defin- 
ing the collector's acceptance field of view for both direct and dif- 
fuse solar energy are presented and the theoretical and experimen- 
tally obtained optical efficiency are compared. Measured results 
obtained from an instrumented prototype collector operating since 
February 1975 are presented, showing that a single collector col- 
lects approximately 50,000 Btu per average sunny day throughout 
the year. Applications of the collector as a transparent window or 
curtain-wall replacement in buildings are discussed, and large 
production quantity cost estimates are presented. 


23115 Comparative technical evaluation of solar collectors. 
Peters, P.J. (Aerospace Corp., El Segundo, CA). pp 128-135 of In 
Optics in solar energy utilization. Hd 68. Katz, Y.H. (ed.). Palos 
ae CA; Society of tical Instrumentation Engineers 
(1975) 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA® 
(21 Aug 1975). 

See CONF-750886—. 

A comparative technical evaluation of the four primary 
solar collecting configurations, namely, the central receiver, 
parabolic trough, paraboloidal dish, and ‘’Winston’’ collector, is 
made. Subsystem and overall efficiencies are presented, and 
technical descriptions and performance characteristics are 
discussed. Comparisons are made on a solar thermal conversion 
basis. Applicability of the ‘’Winston’’ collector for photovoltaic 
conversion is summarized. The most attractive candidate for solar 
thermal applications from a technical viewpoint is the central 
receiver configuration with the overall efficiency of 19.2 percent. 
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The ‘'Winston’’ collector is more applicable for photovoltaic con- 
version than for solar-thermal conversion. 


and photo-voltaic applications. Winston, R. (Univ. of 

i ). pp 136-144 of In Optics in solar energy utilization. Vol. 
68. Katz, Y.H. (ed.). aaa Society of Photo-Optical 


bed. Because of its wide angle of ac- 
ceptance, the CPC can concentrate solar energy up to a factor ten 
without diurnal tracking of the sun, making it well suited for use in 
applications as a source of relatively high temperature (150 to 
400°F) heat or an optical concentrator to reduce surface area 
requirements of photovoltaic cells. 
23117 Spectrally selective surfaces for high-temperature 
photothermal solar energy conversion. Masterson, K.D. (Univ. of 
Arizona, Tucson). pp 147-153 of In Optics in solar energy utiliza- 
tion. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of 

Instrumentation Engineers (1975). 
From SPIE national seminar on optics in solar en 

utilization; San Diego, California, United States of America cUSA 
(21 


CONF-750886—. 

The optical performance and high temperature stability are 
discussed for coatings that rely on each of the five different 
methods for producing spectral selectivity. Each method has disad- 
vantages as well as advan with most of the successful 
coatings using two or more of the methods. A particular coating 
that ow gg El silicon absorber over a silver reflector layer is 
described. The silicon is added by chemical vapor deposition 
(CVD) at elevated temperatures (greater than 600°C). This is a 
unique application for CVD and has the potential for large-scale 

At 500°C the solar ab- 
sorptance and total normal emittance for these coatings are 0.76 
and 0.07, respectively. They have withstood lifetime testing for 
1000 hours of cyclin gh a 150°C and 450°C, plus 100 h 
continuously at ittle degradation. Future improve- 
ments should allow the om pal to be fabricated by CVD and 
at the same time achieve increases in both optical performance 
and high-temperature durability. 


23118 Solar energy: thin film coatings. Winegarner, R.M. 
(Optical Coating Lab., Inc., Santa Rosa, CA). pp 154-160 of In 
Optics in solar energy ‘utilization. Vol. 68. Katz, YY. H. (ed.). Palos 
srs CA; Society of Photo-Optical Instrumentation Engineers 

From SPIE national seminar on optics in uate 
utilization; San Diego, Californie, United Stores of Asnorica ‘USK 
Q1A 1975). 

CONF-750886—. 

Thin films can be used to modify the amount of solar ener- 
gy that is reflected, absorbed, or transmitted at various collector 
surfaces. Three types of films that have direct relation to solar 
energy are antireflection coatings (rho less than or equal to 2 per- 
cent per surface), selective absorber coatings (a = 0.96/epsilon = 
0.06), and transparent-low emittance coatings (tau = 0.85/epsilon 
= 0.14). Studies have shown that through the use of coatings the 
performance of flat plate collectors can be improved as much as 
12.5 percent and the performance of linear focusing collectors can 
be improved as much as 22.5 percent. The resultant changes in the 
economic viability of the collector systems indicate that the 
coatings can make a positive contribution to the solar energy col- 
lection —— The implementation of these systems is close at 
hand now is the time to press for development. 


23119 Development of ZrO/sub x/N/sub y/ films for solar ab- 
sorbers. Lincoln, R.L.; Deardorff, D.K.; Blickensderfer, R. (Bureau 
of Mines, Albany, OR). pp 161-168 of In Optics in solar energy 
utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of 
Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America *USA® 
(21 Aug 1975). 


See CONF-750886—. 

For maximum effectiveness of solar-thermal conversion, a 
solar absorber must be a low emitter of thermal radiation. Thin 
film absorber stacks which possessed such spectrally selective 
characteristics were developed by the Bureau of Mines. The stacks 
consisted of zirconium suboxide or subnitride absorber films on a 
reflective film of silver or copper. The absorber films were 
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prepared by reactively sputtering zirconium in argon with small 
amounts of oxygen, nitrogen, or both, or by oxidation of zirconium 
films in air. The solar absorptance and the thermal emittance were 
calculated from reflectance data. The solar absorptance, a(s), 
ranged from 0.60 to 0.93 and the emittance, e(T), at 600 K, 
ranged from 0.024 to 0.28. Ratios of a(s)/e(T) extended from 
about 2 to 28. tae latively stable under vacuum at 
temperatures up to about 


23120 Cost-effective PbS—AlI selective solar-absorbing panel. 
McMahon, T.J. (Naval Weapons Center, China Lake, CA); Stier- 
walt, D.L. pp 169-171 of In Optics in solar energy utilization. Vol. 
68. Katz, Y.H. (ed.). Palos Verdes, CA; Society of Photo-Optical 
Instrumentation Engineers (1975). 

IE national seminar on optics in solar ene 

Diego, California, United States of America *USA® 


utilization; San 
(21 Aug 1975). 

See CONF-750886—. 

The PbS—AI solar | absorbs 0.90 of the incident solar 
energy at sea level while having a 258°C blackbody emissivity of 
0.038. This value can be achieved in a reproducible manner on 
aluminum-coated aluminium substrates with a single layer of PbS 
evaporated in standard vacuum to a thickness of 1100 A. 


23121 Optical properties of materials as to flat plate 
solar collector design. Wedel, R.K.; Marshall, K.N. (Lockheed Palo 
Alto Research Lab., Palo Alto, CA). pp 178-184 of In Optics in 
solar energy utilization. Vol. 68. Katz, Y.H. (ed.). Palos Verdes, 
CA; Society. of Photo-Optical Instrumentation Engineers (1975). 

From SPIE national seminar on optics in solar energy 
utilization; San Diego, California, United States of America °USA® 
(21 Aug 1975). 

See CONF-750886—. 

The effects of optical properties on the performance of fiat 
plate solar collectors are considered. Efficiency is presented for 
flat plate designs utilizing a single glass cover, two glass covers, 
two transparent plastic covers, and honeycomb between the cover 
and absorber plate. The performance of evacuated systems with a 
single glass cover is compared to the other designs. The effects due 
to variation in solar transmittance and infrared reflectance of the 
cover plate and in solar absorptance and emittance of the absorber 
plate are discussed. 


23122 Comparison of solar concentrators. Rabl, A. (Argonne 
National Lab., IL). Sol. Energy; 18: No. 2, 93-111(1976). 

Even though most variations of solar concentrators have 
been studied or built at some time or other, an important class of 
concentrators has been overlooked until very recently. These novel 
concentrators have been called ideal because of their optical pro- 
perties, and an example, the compound parabolic concentrator, is 
being tested at Argonne National Laboratory. Ideal concentrators 
differ radically from conventional instruments such as focussing 
parabolas. They act as radiation funnel and do not have a focus. 
For a given acceptance angle their concentration surpasses that of 
other solar concentrators by a factor of two to four, but a rather 
large reflector area is required. The number of reflections varies 
with angle of incidence, with an average value around one in most 
cases of interest. In order to help provide a rational basis for 
deciding which concentrator type is best suited for a particular ap- 
plication, we have compared a variety of solar concentrators in 
terms of their most important general characteristics, namely con- 
centration, acceptance angle, sensitivity to mirror errors, size of 
reflector area and average number of reflections. The connection 
between concentration, acceptance angle and operating tempera- 
ture of a solar collector is analysed in simple intuitive terms, lead- 
ing to a straightforward recipe for designing collectors with max- 
imal concentration (no radiation emitted by the absorber must be 
allowed to leave the concentrator outside its acceptance angle). 
We propose some new concentrators, including the use of com- 
pound parabolic concentrators as second stage concentrators for 
conventional parabolic or Fresnel mirrors. Such a combination ap- 
proaches the performance of an ideal concentrator without de- 
manding a large reflector; it may offer significant advantages for 
high temperature solar systems. 


23123 Performance and optimization of a cylindrical-parabola 
collector. Singh, P.; Cheema, L.S. (Punjab Agricultural Univ., Lud- - 
hiana, India). Sol. Energy; 18: No. 2, 135-141(1976). 

This paper includes an analysis of the performance of a 
cylindrical-parabola collector regarding the amount of energy col- 
lected, optimization of its various parameters and experimental 
verification of the theoretical predictions. A literature review 
reveals that the aperture of the reflector is a more logical choice 
as a characteristic dimension than the focal length. Theoretical 
concentrations calculated by Cobble for various absorber shapes 
have been recalculated with relatively more logical assumptions. 
The heat balance on the absorber showed that the dimensionless 
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temperature (ratio of the absorber temperature to the stagnation 
temperature) completely predicts the performance of the collector. 
This is so because the stagnation temperature is a unique function 
of all variables oy the temperature of the absorber) of the 
collector assembly rther, the various parameters have been 
theoretically optimized for the maximum energy collection. To 
corroborate the theoretical predictions, a cylindrical parabola col- 
lector capable of having two axes steering was constructed. Provi- 
sion was made for changing the relative focal length, theoretical 
concentration, and flow rate of heat transfer fluid. Three types of 
data concerning maximum collectable energy, efficiency at dif- 
ferent absorber temperatures, and m temperature were ob- 
tained. The theoretical curve and expermental results have 
ture. The agreement is 


23124 Evaluation of the flat-plate solar collector system for 
electric power generation. Athey, R.E. (Black and Veatch, Consult- 
ing, a . Kansas City, MO). Sol. Energy; 18: No. 2, 143- 

The simplest method of utilizing the energy of the sun to 
generate electric power is to use a flat-plate collector system. Flat- 
plate collectors have no tracking mechanism, make use of both 
direct and diffuse radiation, have no focusing arrangements and 
are less costly per square foot than parabolic trough collectors, 
paraboloid of revolution collectors, or heliostats. The main disad- 
vantage to the flat-plate collector system is the relatively low tem- 
peratures reached by the collector surface (approximately 300°F 
maximum). This evaluation of the flat-plate collector system was 
designed to determine the number of flat-plate collectors required 
to generate a given amount of electricity with optimum efficiency. 
Variable parameters are the temperature of the heat transport 
fluid, both to and from the collector field. In the analysis, the effi- 
ciency of the flat-plate collectors was coupled to the efficiency of 
the thermal cycle to calculate optimal overall system efficiencies. 
Overall system efficiencies for the system are on the order of 3.5 
percent or less. Over two million 4 ft by 4 ft collectors would be 
required to produce 100,000 kW(e). Based on the results of this 
analysis, it can be shown that the limiting factor in the use of the 
flat-plate collector system for electric power generation is the effi- 
ciency of the collectors. An increase in the overall system efficien- 
cy can occur only if the collector efficiency can be increased at 
the higher surface temperatures. 


23125 Heat transfer system employing supercooled fluids. W at- 
son, W.K.R. (to Kay Labs., Inc.). US Patent 3,952,519. 27 Apr 
1976. Filed date 2 Jul 1973. 14p. 

In a system for converting heat energy to mechanical ener- 
gy, a working fluid is vaporized and then permitted to expand in 
an expander. The vaporized working fluid is introduced to a con- 
denser including a container and a conduit for guiding the working 
fluid through the container. A condensing medium in a generally 
solid state is disposed in the container in contact with the conduit 
to absorb heat from and thereby condense the working fluid. In 

to the absorbed heat, the condensing medium liquifies, in 
which state it can be supercooled at ambient temperatures and 
stored for an extended period of time. The supercooled condensing 
medium can be triggered at a predetermined time to release the 
absorbed heat to the system. The provision of a super-coolable 
condensing medium in the condenser minimizes the heat loss thus 
all tt increase in the overall efficiency of the 


oes Free convective heat transfer across inclined air layers. 
Hollands, K.G.T. (Univ. of Waterloo, Ont.); Unny, T.E.; Raithby, 
G.D.; Konicek, L. J. Heat Transfer; 98: No. 2, 189-193(May 
1976) 


From AIChE—ASME national heat transfer conference; San 
Francisco, CA, USA (10 Aug 1975). 

This paper presents new experimental measurements on free 

convective heat transfer rates through inclined air layers of high 
aspect ratio, heated from below. The Rayleigh number range 
covered is from subcritical to 10°, the range of the angle of 
inclination, phi measured from the horizontal is: 0 less than phi 
less than approximately 70 deg. Although it was anticipated that 
the results might be identical to the results for the horizontal layer 
if one replaced Ra by Ra cos phi, significant departures from this 
behavior were observed, particularly in the range 1708 less than 
Ra cos phi less than 10‘, 30 deg less than or equal to phi less than 
60 deg. A recommended relationship giving the Nusselt number as 
a function of Ra cos phi and phi is reported. This relationship fits 
all data closely. 
23127 Solar concentrators with maximal concentration for 
cylindrical absorbers. Rabi, A. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Appl. Opt.; 15: No. 7, 1871-1873(Jul 
1976). 
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The differential equation is derived that describes the reflec- 
tor of an ideal two-dimensional radiation concentrator with an ab- 
sorber of arbitrary convex shape. For the special case of an ab- 
sorber with circular cross section, the equation can be solved in 
closed form if suitable coordinates are used. The effect of absorp- 
tion at the reflector is considered, and formulas are presented for 
determining the attenuation of radiation on its passage from aper- 
ture to absorber. (AIP) 
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REFER ALSO TO CITATION(S) 23438, 23505, 23522 


23128 (LBL—4432) GEODOC: the GRID document file, 
record structure and data element description. Trippe, T.; White, 
V.; Henderson, F.; Phillips, S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 6 Nov 1975. Contract W-7405- -Eng-48. 
29p. Dep. NTIS $4.00. 

The purpose of this report is to describe the information 
structure of the GEODOC file. GEODOC is a computer based file 
which contains the descriptive cataloging and indexing information 
for all documents processed by the National Geothermal Informa- 
tion Resource Group. This file (along with other GRID files) is 
managed by DBMS, ~~ Berkeley — Base Management System. 
Input for the g the IRATE Text Editing 


System with its (121 bit) set, or punched cards. 


23129 (LBL—4605) Development of a geothermal thesaurus. 
Herr, J.J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1975. 9p. (CONF-751062—1). Dep. NTIS $4.50. 

From 10. annual meeting of the Geoscience Information 
Society; Salt Lake City, Utah, USA (21 Oct 1975). 

An attempt was made to —— a thesaurus of terminology 
associated with geothermal energy for use in the information 
storage and retrieval system of LBL’s Geothermal Information 
Group. The development of the thesaurus is discussed, beginning 
with an outline of its subject scope, sources, and methods used in 
compiling the list of terms. The tendency was to include, rather 
than exclude, terms of unknown usefulness, and to provide paths 
through the thesaurus to make these terms accessible. The thesau- 
rus structure and links to other vocabularies are described. The 
—- processing software developed at LBL is briefly men- 
tioned. 


23130 Geothermal world directory. Meadows, K.F. (comp. and 
ed.). Glendora, CA; Katherine F. Meadows (1976). 324p. 

Part 1 contains lists of state energy agencies, business and 
industrial firms, and individuals, both U. S. and worldwide, in- 
volved in the development and production of geothermal energy. 
Parts II and Ill contain nineteen papers on geothermal energy 
which were individually processed for ERDA energy data base. 
One item, ‘Economic Implications of Small Geothermal Power 
a by T. Meidav was individually for EAPA. 
(LBS) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 23452, 23518, 23519 


USA 


REFER ALSO TO CITATION(S) 23511, 23512, 23513, 23514, 
23515, 23516, 23517, 23520, 23523, 23527 


23131 (BNWL-SA—5798) Potential national benefits of 
geothermal electrical energy production from hydrothermal 
resources in the West. Bloomster, C.H.; Engel, R.L. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 1976. Contract 
E(45-1)-1830. 22p. (CONF-760906—4). Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America "USA® (12 
Sep 1976). 

The potential national benefits of geothermal electric energy 
development are estimated for several different scenarios. This 
analysis uses a computer simulation of the U.S. electrical economy 
using a linear programming optimization technique. Under most of 
the scenarios, the benefits are estimated at $2—$4 billion over the 
next 50 years on a discounted present value basis. The electricity 
production from hydrothermal plants reaches 2—4 percent of the 
national total which will represent 10—20 percent of the installed 
capacity in the West. Installed geothermal capacity in 1990 is esti- 
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mated to reach 9,000— 17,000 MWe. The peak geothermal capaci- 
reaches 28,000—65,000 MWe by year 2015. The ‘’most likely’’ 
io yields the lower values in the above ranges. Under this 
rmal development would save the utility industry 
costs (undiscounted); 32 million separative 
its; ,000 tons of U,0,; and 700 million barrels of oil. 
favorable scenario for geothermal energy occurred when 
were projected to increase at the rate of 5 per- 

a discounted present value basis. 


(ERDA—76-53) Geothermal project summaries. 
and demonstration pro- 


Research and Development Administration, - 
i Geotherm 


al Energy). Apr 1976. 


Energy ‘’Geothermal Project 
Summaries’’ provides pertinent information on each active ERDA 
Geothermal project, includes a listing of all contractors and a com- 


pilation of completed projects. 
sary revisions to current project data will 
terly basis. 


23133 (NSF/RA/N—73-003) Geothermal energy. A national 
proposal for geothermal resources research. Denton, J.C. (ed.). 
(Alaska Univ., College (USA)). 1972. 92p. GPO $1 45. 
Discussions are given for each of the following topics: ( 

importance to the Nation of geothermal resources, (2) adaee 
recommendations, (3) overview of geothermal resources, (4) 
resource exploration, (5) resource assessment, (6) resource 
development and production, (7) utilization technology and 
economics, (8) environmental effects, (9) institutional considera- 
tions, and (10) summary of research needs. (MOW) 


23134 (UCID—17163) Geology and potential uses of the 
geopressure resources of the Gulf Coast. Howard, J.H.; House, 
P.A.; Johnson, P.M.; Towse, D.F.; Bebout, D.G.; Dorfman, M.H.; 
Agagu, O.K.; Hornburg, C.D.; Morin, O.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Jun 1976. Contract W- 
7405-eng-48. 23p. Dep. NTIS $3.50. 

US ERDA has supported efforts to evaluate the poten- 
tial contribution to the national energy supply of geopressured 
geothermal resources in the Gulf Coast. Efforts include a program 
of resource assessment and programs to examine utilization of the 
resource for the production of Seeeiy and as a source of indus- 

heat. Work on resource assessment has suggested the 
of perhaps as much as 6,000 MW-centuries of recovera- 
ble electric energy and of 200 Tcf of methane. This program has 
emphasized finding significantly large sand bodies within the 
geopressured stratigraphic section in addition to defining the dis- 
tribution of abnormal fluid pressures and formation temperatures. 
Regional sand facies analyses conducted thus far indicate five loca- 
tions in the Frio formation of Central and South Texas where 
adequately large geopressured geothermal resources may be 
present. Engineering studies of energy-conversion systems based on 
total-flow, flashed-steam, and binary-cycle concepts show that 
development of electric power from the Gulf Coast geopressure 
resource is technically feasible. Study of use of the resource as 
process heat in pulp and paper mills and new sugar refineries has 
shown that these uses also are technically sound. The thermal con- 
tent of a barrel of geothermal brine can cost as little as 9 mills 
when credited for recoverable hydraulic energy and methane. The 
value of heat approaches 50 mills per bbl for certain applications. 
All programs have pointed out clearly the need for better specific 
understanding of the resource, especially its dissolved methane 
content and its ability to produce for tens of years. 


NON-USA 
REFER ALSO TO CITATION(S) 24792 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


23135 

vection in wet -K. 
(Univ. of California, Berkeley). J. Heat Transfer; 98: No. 2, 213- 
220(May 1976). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Houston, TX, USA (30 Nov 1975). 

Wet geothermal formations or reservoirs are of great cur- 
rent interest as a mew energy source. Such formations have the 
potential for large quantities of energy at temperatures of interest 
for power production and other uses. In these reservoirs the 
ground water usually contains dissolved solids in such high concen- 
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tration as to pose a serious disposal problem. For this reason and 
also to maintain the water table, in most cases, the water will be 
reinjected into the reservoir after the useful energy has been ex- 
tracted. Efficient utilization of.the potential of a given reservoir 
requires optimum location of costly producing and reinjection 
wells. Selection of well location must be based upon an un- 
derstanding of the heat and mass flows within the reservoir. Some 
general considerations for physical modeling as well as the results 
obtained from a laboratory model having two wells to simulate a 
geothermal energy extraction loop are presented. 


USA 


Development of an assessment 
methodology for geopressured zones of the upper Gulf Coast based 
on a study of pressured gas fields in South Texas. 

report, 1 March 1976—31 May 1976. Swanson, R.K.; 
Oetking, P.; Osoba, J.S.; Hagens, R.C. (Southwest Research Inst., 
San Antonio, Tex. (USA)). May 1976. Contract E(11-1)-2687. 
24p. Dep. NTIS $3.5 

During the fourth quarterly reporting period project change- 
in-scope was approved extending the study area to include Brooks, 
the remainder of Kenedy and Live Oak Counties. An interim 
progress report covering that reporting period is presented. Effort 
during the quarter was directed toward (1) locating drillstem and 
production test results from geopressured formations, (2) deter- 
mining formation parameters in an additional large number of 
producing wells, and (3) searching production records for assess- 
ment of geopressured production in Brooks and Kenedy Counties. 
Several unsuccessful completion tests of geopressured water sands 
(attempted as gas completions) have been located and these give 
insight into the problems of completing high-volume water wells in 
that zone. A successful fracture treatment in a geopressured gas 
well indicates a producibility increase equivalent to a two-fold im- 
provement in permeability. Permeability caiculations for a large 
number of geopressured and normally pressured gas wells 
throughout the study area have been completed. In no case has a 
producing Rio Grande Valley gas well deeper than 10,000 ft. been 
identified with effective permeability as great as 10 md. Prelimina- 
ty investigation of Brooks County production has located geopres- 
sured production in seven gas fields and in North Kenedy County, 
an additional three. 


23137 (LA-UR—76-1327) Geosciences research at Los Alamos 
related to non-nuclear - McGetchin, T.R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-eng-36. 
23p. (CONF-760622—32). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

A brief description is given of the LASL hot-dry-rock 
(HDR) geothermal energy project. Geoscience activities in support 
of HDR-GTE include: (1) geochemical and petrological investiga- 
tion of drill cores; (2) physical and mechanical properties of the 
cores, in situ and in the laboratory; (3) seismology; (4) experimen- 
tal and numerical investigations of the chemical interaction of 
granite and hot aqueous solutions; (5) field and laboratory in- 
vestigations of heat flow and thermal properties of the cores; (6) 
characterization and selection of future HDR sites; and (7) in- 
vestigation of igneous and volcanic systems. Basic geosciences 
research activities at LASL include geophysical hydrodynamics, 
thermochemistry of minerals, aqueous phases and rock-fluid 
systems, the application of shock-wave and other high-pressure 
techniques to investigations of the equation-of-state of rocks and 
minerals and to questions regarding the physics and chemistry of 
the earth’s interior, and preparation of high priority crystals for ex- 
=— studies. Brief sketches of these activities are presented. 


23138 PR ing Geological and geophysical study of the 
origin of the Warm Springs in Bath County, Virginia. Final report, 
June 1, 1975—April 30, 1976. Costain, J.K. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA). Dept. of Geological 
Sciences). 1976. Contract E(40-1)-4920. 185p. Dep. NTIS $7.50. 
A study was made to determine the origin of the warm 
springs and to evaluate the geothermal resource potential of the 
area in the vicinity of the Warm Springs anticline in Bath and Al- 
leghany Counties, Virginia. Phase 1 of the study was the compila- 
tion of a geologic map based on published maps and supported by 
reconnaissance geologic mapping in areas where published maps 
were not available. Phase II consisted of a regional bipole-dipole 
electric resistivity survey made in order to detect the presence of 
resistivity lows that might be associated with a geothermal system 
at depth. Phase III involved the drilling of a single hole to a depth 
of approximately 300 m to obtain a heat flow value that is 
representative of the area. The above data were used to arrive at a 
model that unambiguously explains the origin of thermal springs. It 
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a geothermal 


is concluded that the warm springs constitute 
space heating. 


resource for low temperature application such as 
(LBS) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 23529 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 23138 


EXPLORATORY DRILLING AND WELL LOGGING 


231 39 (NSF-RA-N—74-031a) Marysville, Montana geothermal 
project. First annual report, part I. McSpadden, W.R.; Eliason, 
J.R.; Kuwada, J.; Bott, W. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA); Rogers Engineering Co., Inc., San Fran- 
cisco, Calif. (USA); Southern Methodist Univ., Dallas, Tex. 
(USA); Systems, Science and Software, La Jolla, Calif. (USA)). 
Jun 1974. 148p. National Science Foundation, Washington, DC. 

A description of the Marysville site is given. The drilli 
Program, an environmental analysis, and a survey of pond coor | 
surveys are described. a preliminary survey is presented of 
area using aerial thermal infrared imaging techniques. (MOW) 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 23524, 23528 


23140 (NSF-RA-N—74-244) Impact of state and federal law 
on it of geothermal resources in Texas. Project L/R-9, 
final report. Edwards, T. (Texas Governor's Energy Advisory. 
Council, Austin (USA)). 31 Oct 1974. 56p. National Science 
Foundation, Washington, DC. 

The significant geothermal resource in Texas consists of 
enormous reservoirs of hot, geopressed water, which formed along 
the Gulf Coast when water-laden sediments were deposited 
between surrounding impermeable features, so that the water 
which would otherwise have been forced out of the sediments was 
unable to escape. These deposits exist under tremendous pressure 
created by the weight of the overburden. A geopressure source ab- 
sorbs heat indi the geopressured deposits create an 
insulating barrier that traps and absorbs the thermal energy of the 
underlying magma. The water from a geopressure source will not 
be as hot as water from a dry steam or wet steam source, but the 
quantity available is enormous, and the water pressure itself would 
be an additional energy source along with the thermal energy. The 
water may be fresh, or nearly so, and it will contain significant 
amounts of recoverable methane gas in solution. It may be possible 
to utilize the water pressure, thermal energy, and the methane gas 
to generate electricity in small power plants at the recovery site, 
and the water that has been passed through the turbines and heat 
exchangers may be a valuable by-product in itself, depending on its 
— and regional demands for agriculture and industry. One of 

the impediments to the development of this resource, given the 
very sizable commitments of capital entailed, is the uncertain legal 
status of geothermal resources. This report attempts to locate 
geothermal resources within the general ework of Texas pro- 
perty law and to determine whether these resources can be 
developed under the law as it now exists. (MCW) 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 23133, 23517, 23525 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23521, 23524 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 23512, 23513, 23514 


DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 23517 


GEOTHERMAL ENERGY 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 23517, 23526 


23141 Electric power generation from hot water 
deposits. Austin, A.L.; Lundberg, A.W. (Lawrence Livermore 
Lab., Livermore, CA). Geotherm. Energy Mag.; 4: No. 5, 46- 
54(May 1976). 

Water-dominated geothermal systems are an energy 
resource from which a great quantity of clean, low-cost electric 
energy can be extracted. Three conversion concepts—the flashed 
steam system, the binary cycle system, and the total flow 
system—are analyzed for typical wellhead characteristics found in 
hot-water geothermal resources. Of the three, the total flow con- 
—- is the most promising with a potential for 60 percent greater 

jency than either of the other systems. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


23142 (SAND— 76-0086) Drilling research on the electrical 
Grating). Sones and subsequent cavitation in a liquid technique (spark 
Status report, July 1—December 31, 1976. (Sandia Labs., 
(USA)). Apr 1976. "AT(29- 1)-789. 108p. 
The electrical characteristics of water during a rapid electri- 
cal discharge have been determined. These characteristics were 
used in predicting energy in the spark drilling arc and in designing 
a new-generation spark drill. The design of this drill system is 
described, along with the proposed schedule of its fabrication and 
use. Other activities accomplished during this report period are 
also discussed. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


23143 (ERDA— 76-98, pp 62-72) Geothermal energy. Dillon, 
R.L. (Pacific Northwest Labs., Richland, WA). May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Corrosion fatigue failure of turbines have occurred in 
geothermal energy conversion. It has a positive correlation with 
the H,S content in the steam. The material used in turbines is 12 
pe Cr steel of the 400 type; the need for an optimized alloy 
lor geothermal service is pointed out. 38 references. (DLC) 


23144 —— pp 73-78) Steam turbine materials. 
Yukawa, S. May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Stress corrosion cracking sometimes occurs in steam tur- 
bine-generators using moderately high-strength steels, owing to im- 
purities and their concentration within the turbine. This occurs 
often in geothermal steam turbines. Areas of research needs are 
pointed out. (DLC) 


DIRECT ENERGY UTILIZATION 


23145 (UCRL—78271) Industrial low temperature 

of resources. Howard, J.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). May 1976. 16p. (CONF- 
760450—2). Dep. NTIS $3.50. 

From National geothermal conference; Palm Springs, 
California, United States of America *USA® (19 Apr 1976). 

This brief presentation on industrial utilization of low tem- 
perature geothermal resources first considers an overview of what 
has been achieved in using geothermal resources in this way and, 
second, considers potential, future industrial applications. 


Geology and energy utilization of the Klamath Falls 

al resource area. Lund, J.W. (Oregon Inst. of 

Tech., Klamath Falls). pp 229-239 of In Geothermal world directo- 

ty. Meadows, K.F. (comp. and ed.). Glendora, CA; Katherine F. 
Meadows (1976). 

Klamath Falls, Oregon, is located on a geothermal hot 
springs area which has been used by residents, principally in the 
form of hot water for space heating, at least since the turn of the 
century. Approximately 400 shallow-depth wells ranging from 90 
to 1,900 feet in depth are used to heat approximately 500 struc- 
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tures. This utilization includes the heating of residences, schools, a 
college campus, businesses (including a creamery for milk 
pasteurization), heating swimming pools and melting snow from 
pavements. It is felt that only a small portion of the area's poten- 
tial is being utilized, with speculation that a high temperature 
stream area exists below the known shallow reservoir. Well water, 
which ranged from 100°F to 230°F, has been used directly in heat- 
ing and drinking water systems; however, present practice is to use 
down-hole, hair-pin, heat exchanger (locally termed a coil) with 
city water as the circulating fluid. Even though at present only 
about one quarter of the city uses this geothermal apes - 
are being made into district heating and the heating 
units from a single well. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 23137 


REFER ALSO TO CITATION(S) 24922 


TIDAL POWER 


REFER ALSO TO CITATION(S) 23438 


WAVE ENERGY CONVERTERS 


23147 Coast evaluation of the Wave Activated Turbine 


Guard 
Generator (WATG) buoy. Colburn, W.E.; Motherway, D.L. pp 
101-109 of In Proceedings of the seventh annual offshore 


conference. Vol. Il. Dallas; Offshore Technology Con- 


technology 
ference 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

The initial Coast Guard test of a wave activated turbine 
generator buoy was conducted near Chesapeake Light Station ap- 
proximately fourteen miles east of Cape Henry, Virginia. The buoy 
used was a Tidelands Corp. (8 x 33) plastic buoy with a turbine 
generator (TG-4) purchased from the Ryokuseisha Corp. of Japan. 
The buoy was moored in 71 feet (21.6 m) of water with two shots, 
180 feet (54.9 m) of 1 */, inch (2.86 cm) of open link chain. The 
WATG buoy operation is similar to that of a Coast Guard whistle 
buoy where the turbine replaces the whistle. Air is trapped in a 

chamber beneath the buoy and as the buoy heaves the 
air is exhausted through the turbine and replenished through a 
flapper valve. The power generated was monitored during various 
periods from 24 September 1973 to 6 August 1974 with a resulting 
average of 5.75 watts (11.SAh/day at 12 volts). 


23148 Pneumatic wave-energy converter for offshore struc- 
tures. McCormick, M.E.; Holt, R.L.; Bosworth, C.E. pp 167-170 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. II. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

A preliminary design of a pneumatic wave-energy system to 
supply auxiliary power to an offshore structure is presented. The 
system is then theoretically analyzed, and the results of the analysis 
show an average power per wave ranging from 0.7 kw to 22 kw in 
seas ranging from | ft to 5 ft in height with periods of 4 seconds 
and greater. The unit producing these power values is 32 ft in out- 
side diameter and draws 10 ft. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 23438 


23149 (NSF-RA-N—75-051) Wind machines. Eldridge, F.R. 
bong Corp., McLean, Va. (USA)). Oct 1975. 84p. Dep. NTIS 
A brief survey is presented of the present status of the via- 

ity, history, taxonomy, and future potential of various types and 
sizes of wind machines that might be used to help meet future U. 
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S. energy demands. The document also discusses various possible 
applications of wind machines, as well as siting problems, per- 
formance characteristics, and system designs for such machines. A 

of commonly used words and phrases is appe nded to this 
report. All costs and prices are given in terms of 1975 dollars, un- 
less otherwise stated. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 23452, 23530 


23150 (UCRL—50034-76-2) Wind power studies: initial re- 

al Progress January—March 1976. Hardy. 
D.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 22 Mar 1976. Contract W-7405-Eng-48. 28p. Dep. NTIS 


$4.00. 

This report describes results in wind-energy research con- 
ducted by the Lawrence Livermore Laboratory. Initial applications 
of pena’ Pe regional data in numerical model calculations are re- 
ported, and data sources and collection procedures are discussed. 
Numerical examples of the principal components analysis 
technique are also presented. 


ECONOMICS 
REFER ALSO TO CITATION(S) 23152, 23153, 23530, 23531 


23151 Wind energy utilization Ramakumar, R.; 
Hughes, W.L.; Allison, H.J. (Oklahoma State Univ., Stillwater). pp 
138-142 of In Proceedings of the 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The technical, economic and environmental aspects of wind 
energy utilization are discussed with particular emphasis on the 
type of systems being developed at Oklahoma State University. 14 
references. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23214 


WIND ENERGY ENGINEERING 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23531 


23152 (ERDA/NSF/993—75/T1) Production of methane using 
offshore wind energy. Final report. Young, R.B.; Tiedemann, A.F. 
Jr.; Marianowski, L.G.; Camara, E.H. (AAI Corp., Baltimore, Md. 
(USA); Institute of Gas Technology, Chicago, Ill. (USA)). Nov 
1975. 131p. Dep. NTIS $6.00. 

The work accomplished during a program to investigate the 
feasibility of converting wind energy to methane gas is described. 
The basic approach consists of using off-shore winds to drive 
generators which supply electricity to electrolysis cells. Electrolysis 
of distilled sea water produces hydrogen. Carbon dioxide is derived 
from underwater carbonate deposits. These gases are combined to 
form methane. This concept offers several advantages over the 
generation of electrical power for insertion into an A.C. power 
network. It is envisioned that hydrogen will be generated at each 
wind turbine. Depending on the desired output of the plant, 
methane will be produced at each tower, or for large operations, 
hydrogen from many towers will be piped to a central point for 
processing. Here, the methane will be formed and sent to existing 
natural gas transmission systems. 


23153 (ERDA/NSF/00603—75/T1) Investigation of the feasi- 
space 


(Massachusetts Univ., Amherst (USA)). Dec 1975. 165p. Dep. 
NTIS $6.75. 

Progress during the third quarter has been i uate. The 
overall project is now 4 weeks behind schedule, which means that 
data collection at Solar Habitat One will not begin until mid 
March 1976, the twelfth month of this phase of the work. System 
design and cost analysis are summarized. 


ES quarterly progress report covering the final design and manufactur- 
ing phase of the project, September to December 1975 p 
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TURBINE DESIGN AND OPERATION 


23154 (ERDA/NSF/00367—75/T1) Innovative wind machines. 
Six month report, March 1, 1975— August 31, 1975. Walters, R. 
— J.B.; — sme -L.; Ness, N.; Palmer, G.M.; Squire, W. 
(West Virginia Univ., Mo town (USA). t. of Aerospace En- 
gineering). Sep 1975. 158p. Dep. NTIS $6. id 

Theoretical and experimental owl concerning the 
evaluation of two concepts for wind (energy conversion) machines 
is presented. The research effort is continuing, and the results re- 
ported are for the initial six-months of work. The first concept is 
that of a vortex concentrator: a high-lift vertical airfoil in the am- 
bient wind generates a trailing vortex which has its energy har- 
nessed by a relatively small high-speed turbine located just 
downstream of the wing tip. The device concentrates wind energy 
so that for a given size turbine the potential power output is 
greatly increased. The second concept described is that of a verti- 
cal axis panemone device with circulation controlled airfoils for 
the blades. A preliminary theoretical analysis utilizing strip theory 
has shown the effect of different design features on its operation, 
and has led to the design of a test model. The configuration, in- 
strumentation, and control systems of the test model are discussed. 


23155 (RFP-Trans— 192) Characteristics of windmills. [nd]. 
Translation of P—2062/G. 6p. Dep. NTIS $3.50. 

The specifications and prices of ENAG wind powered elec- 
tric generators with capacities of 400 watts, 1200 watts, and 2500 
watts are listed. (DCC) 


23156 Vertical axis wind turbine assembly (15 Aug —_ 
Materials). (Sandia Labs., Albuquerque, N.M 
(USA)). (CAPE—2474). 
drawings. 
Drawings are given for a vertical axis turbine designed to 
harness the wind to create electric power. Details of the alternator 
mount, air foil, and strut are included. (PMA) 


POWER CONVERSION SYSTEMS 


23157 Conversion of wind to mechanical energy. Wen- 
dler, C. US Patent 3,957,397. 30 Dec 1974. vp. 

An apparatus for converting wind motion to mechanical 
motion is described which consists of an endless track means 
defining an endless path, carriage means on the track means, and 
an omnidirectional windmill means carried by the carriage means. 
The windmill is connected to the traction wheel. An energy trans- 
ducer is driven by movement of the carriage means about its 
endless path. 


23158 Windmills. Browning, J.A. (to Browning Engineering 
Corp.). US Patent 3,952,723. 14 Feb 1975. vp. 

A system for extracting useful energy from the wind is 
described which consist of a windmill, a closed circuit containing a 
liquid, pump means driven by the windmill to place the liquid 
under pressure in the circuit; and a flow control impedance to per- 
mit a predetermined constant volumetric flow of the liquid in the 
circuit per unit of time and across which the pressure drops to 
yield heat. 


SITE CHARACTERISTICS 
23159 (ERDA/NSF/00598—75/T1) Evaluation of wind-energy 
sites from aeolian features mapped from LANDSAT 


imagery. First results. Kolm, K.; Marrs, R.; Marwitz, J.; Fletcher, J. 
Sy” ga Univ., Laramie (USA)). 1 Dec 1975. 39p. Dep. NTIS 
00. 


This research effort relates aeolian geomorphologic features, 
interpreted from satellite imagery, to areas of high-wind-energy 
potential. Preliminary results, gathered during spring and summer 
months, were evaluated statistically to determine the critical inter- 
relationships for the Killpecker test area. These tests indicate that 
the morphology of individual dunes is not a unique indicator of 
wind velocity or persistance, but the morphology of the dune field 
is an indicator that can be used to predict areas of high wind-ener- 
gy potential. These results will be used as a guide to prediction of 
other areas of high wind-energy potential. Field measurements will 
then be used to test these predictions. Similar evaluations are 
being made in the Big Hollow Area where aeolian erosional 
phenomena dominate the geomorphologic development. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 23436 


POWER GENERATION 


REFER ALSO TO CITATION(S) 22453, 22454, 22460, 22461, 
22582, 22583, 22585, 23016, 23406, 23441, 23501, 23584 


23160 Water and wastewater management at fossil-fueled 
power generating stations. Kim, K.B.; Dul, E.F.; Brogard, J.N. 
(Ebasco Service Inc., New York). pp 215-224 of In Water 
management by the electric power industry. Gloyna, E.F. (ed.). 
Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

On October 8, 1974, the Final Effluent Limitation 
Guidelines (ELG) for power plants were promulgated pursuant to 
the requirements of Public Law 92-500. In accordance with that 
law, compliance with the chemical provisions of the guidelines is 
required by 1977 and 1983, respectively, for Best Practicable Con- 
trol Technology Currently Available (BPCTCA) and Best Availa- 
ble Technology Economically Achievable (BATEA). The features 
of water/wastewater management plans which, if developed for ex- 
isting and planned fossil-fueled power plants, could serve as a basis 
for developing ELG compliance programs are identified. The pur- 
pose of a water and wastewater management plan is to develop an 
optimized program of water supply, use and re-use and effluent 
treatment, and disposal that achieves the following four objectives: 
water conservation; adherence to legal requirements concerning 
discharge standards and limitations; minimized operation and 
maintenance problems; and minimized investment and annual costs 
associated with the use and ultimate disposal of plant waters. The 
following subjects are discussed: the factors that affect the 
development of a plan for water and wastewater management pro- 
grams; major water use locations at fossil-fueled power plants; 
wastewater sources and characteristics in fossil-fueled power 
plants; high impact systems requiring management; and, two cases 
where water and wastewater management plans have been 
developed at coal-fired power plants in the U.S. 


23161 Transient stability augmentation of electric power 
systems by on-line optimal-aim control. Barnard, R.D.; Meisel, J. 
(Wayne State Univ., Detroit). pp 95-100 of In Modeling and simu- 
lation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pitt- 
sburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
nee Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A control technique, termed an optimal-aim strategy 
(OAS), is described which is intended to augment the transient 
stability of power systems yet to circumvent the difficult computa- 
tional and implementational problems associated with classical op- 
timal-control techniques. Specifically, the OAS has the following 
three features: control computations involve negligible memory, 
time, and dependence on the order of the system; control imple- 
mentations rest on closed-loop, on-line operations, i.e., explicit 
control laws depending on only the current state and time of the 
system; and calculations, implementations, and measurements can 
be made locally and independently for separate geographical 
subregions of the system or, as a special case, globally and cen- 
trally for the entire region of the system. The discussion defines 
the special class of transient power-system models used, describes 
in detail the OAS, applies these formulations to a specific power- 
system example, and compares in qualitative terms the OAS and a 
— optimal-control strategy in a linear harmonic-oscillator ex- 
ample. 


23162 Intermediate model for power system dynamics. Chen, 
M.S. (Univ. of Texas, Arlington). pp 101-105 of In Modeling and 
simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). 
Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A linear model for power system dynamic studies is in- 
troduced. This model may be very useful for the preliminary sur- 
vey of a large interconnected power system. The general concepts 
of equivalent machines and networks are discussed. The numerical 
solution technique and a sample system study are included in this 


paper. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 23306, 24282 


23163 (BNWL— 1958) Survey of materials and corrosion per- 
formance in dry cooling applications. Johnson, A.B.; Pratt, D.R.; 
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Zima, G.E. (Battelle Pacific Northwest Labs., Richland, Wash. 
on Mar 1976. Contract E(45-1)-1830. 160p. Dep. NTIS 


Pacific Northwest 
= Feb 1976. Contract E(45-1)-1830. 2505. 


The study presented was conducted (1) to develop a 
dimensional mathematical simulation model for determinatio 

experimen 


il 


tally and mathematically the recirculation 
and tem distributions of plumes from two dry cooling 
towers at the Wyodak Plant in Wyoming; and (3) to elucidate the 


function- technique. Experiments were conducted in a 10- 
foot-wide hydraulic flume, using water as a model flow. The study 
shows that ah are in- 


plume 
fluenced structures such as ad- 
wers and 


23165 (BNWL—1992) Compatibility of ammonia with can- 

cooling materials. Pratt, D.R. (Battelle Pacific 
Northwest Labs., Richland, Wash. a en. Apr 1976. Contract 
E(45-1)-1830. 47p. Dep. NTIS $5.50 


23166 (CONF-750764—) Proceedings of the workshop on dry 

Pennsylvania, 15—16, 1975. 
Rubin, A.M. (ed.). (Franklin Inst. Research Labs., Philadelphia, 
Pa. (USA)). 1975. 202p. NTIS. 


23167 eae geen pp 10p, Paper 1) Steam turbine 
design studies for high exhaust pressure applications. Silvestri, GJ. 
(Westinghouse Electric Corp., Philadelphia). 1975. 

From Workshop on dry cooling systems; 

Pennsylvania, United States of America *USAY so Jul 1975). 

In of the on dry cooling systems. 

Dry cooling will require turbines that will po at higher 
exhaust end loadings, LB/HR/FT* odor bi higher exhaust pressures 
than present day designs. High exhaust pressure operation will not 
' only affect last stage but also generator-lube oil cooling, 
turbine compeed 9 potential and turbine exhaust hood design. A 

between turbine exhaust loading, maximum allowable 

exhaust pressure and minimum realizable exhaust pressure is 

Selected performance data for a 1100 

light water reactor plant, an 820 MW, 2400 PSIG, 
1000°F/1000°F 


LMFBR pliant are presented. 
23168 pp 8p, 2) Summary of ERDA 
er development program and related studies. Nul- 


dry 
ton, J.D. (Energy Research and Development Administration, 
Washington, DC). 1975. 

From Workshop on dry cooling Philadel 
Pennsylvania, United States of as jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

The U.S. ERDA has started a program to demonstrate the 
application of dry cooling for large power plants and to develop 
new concepts focused on lowering the cost of dry cooling. The 
scope of the program has been developed following extensive con- 
tacts with electric utilities, architect engineering firms, equipment 
vendors, and heat transfer experts, all of whom have had con- 
siderable involvement in the evaluation of dry cooling. The overall 
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objective of the program is to develop technology to enable elec- 
trical utilities to utilize dry cooling for thermal power plants as 
soon as economic, ecological, and technical conditions favor their 
adoption. The use of dry cooling at the earliest possible time will 
reduce the consumptive use of water and the environmental stress 
imposed by power generating plants. It may thus prolong the 
availability of water for uses which can improve the quality of life 
for future generations. Inherent in this objective is the initial 
demonstration of state-of-the-art equipment and subsystems able to 
meet the requirements of very large power plants. This will be fol- 
lowed by the development of improved and lower cost systems and 
the evaluation of these advanced systems on a size scale and over 
such a range of potential operating conditions as to provide user 
confidence. Throughout the program, there will be an effort to in- 
volve manufacturing organizations in the development and applica- 
tion of the technology in order to assure its application in the in- 
dustrial/commercial sector. 


23169 (CONF-750764—, pp 4p, Paper 3) Recent Russian 
developments in dry cooling systems. Rossie, J.P. (Beck (R.W.) As- 
sociates, Denver). 1975. 

From Workshop on dry cooling systems; Philadelphia 
Pennsylvania, United States of eon S8USA® (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

A five member team of US engineers visited USSR from 
May 26 to June 7 under the auspices of ERDA in connection with 
the Agreement on Cooperation in the Fields of Science and 
Technology between US and USSR signed in 1972. Information 
was obtained on the operation experience of the Razdan Steam 
Plant which has four 220 MW units equipped with natural draft 
dry cooling towers. Also information was obtained on USSR 
laboratory research on a novel film cooling approach to combined 
wet-dry cooling. Plans are underway for the construction of a 60 
MW generating unit which will be cooled with this type of com- 
bined wet-dry tower. 


23170 (CONF-750764—, pp 2p, Paper 4) Importance of 
demonstrating large scale dry cooling system components. Norton, 
R.C. (Stone and Webster Engineering Corp., Boston). 1975. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America °USA® (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

Comments are made on experience in selection of equip- 
ment for a major power plant dry cooled condensing system. From 
the owner's view, the most important requirement is assurance of 
uninterrupted availability of the power plant. The best assurance 
appears to be in the duplication of demonstrated successful sub- 
jects in size and type and in every detail. Hence, demonstration is 
of paramount importance for the — large plant applications. 
Illustrations from Wyodak will show this problem as faced by the 
owner’s architect engineer. 


23171 (CONF-750764—, pp 9p, Paper 6) Direct steam con- 
densation in the air-cooled heat exchangers. 
Schulenberg, F.J. (Gesellschaft fuer Luftkondensation mbH, 
Bochum, Ger.). 1975. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America *USA (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

The direct condensation system has the biggest temperature 
differential between condensing steam and cooling air and hence 
the smallest heat exchange surface. Furthermore, no power is 
required for the re-circulation of cooling water. The direct conden- 
sation system has a number of advantageous features and should 
be preferred for economical reasons, if the thermodynamic, 
aerodynamic and design problems involved can be overcome 
and/or solved successfully. The paper presented deals with such 
problems and their successful solutions obtained through extensive 
research and a step-by-step development of this system during the 
past 30 years. The experience gained thereby has been utilized in 
the design and construction of a 160 MW steam power station 
which has been in continuous operation for the last 3 years. 


23172 (CONF-750764—, pp 6p, Paper 7) Binary-cycle power 
plants using air-cooled Steigelmann, W.H. 
(Franklin Inst. Research Labs., Philadelphia). 1975. 

From Workshop on dry cooling systems; i 
Pennsylvania, United States of America *USAe (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

The economics of a binary cycle cooling system are studied, 
and cost comparisons are made among various cooling system op- 
tions for a 1000 MW power plant. (DG) 


23173 (CONF-750764—, pp 17p, Paper 8) Water-saving cool- 
ing-systems using dry and wet-peaking cooling towers. Larinoff, 
po ay (Hudson Products Corp., Houston, TX); Forster, L.L. Sr. 


The report presented summarizes aqueous and air-side cor- 
rosion aspects of candidate materials in dry cooling applications. 
The applications include piping, condensers, louvers, structures, 
and the air-cooled surfaces. 
effects of wind velocity, temperature of heated effluent, adjacent 
cooling towers and local topography on plume dispersion and 
recirculation. The mathematical model is based on solution of the 
flow momentum and the stream 
velocity and effluent exit temperature. 

Candidate materials for use in the cooling cycle of a power 
plant ammonia heat rejection system are aluminum, carbon steel 
and stainless steel. Other materials are rejected as candidates on 
the basis of incompatibility with ammonia (e.g., copper-base al- 
loys) or high cost (e.g., nickel-base alloys). Corrosion data are 
presented. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America *USA® (15 Jul 1975). 

Included are fourteen papers and discussions on current 
developments in dry cooling systems. The objectives of the 
Workshop were (a) to identify problem areas. (b) to identify the 
status of current relevent R and D activities, and (c) to identify fu- i 
ture research needs in the area of dry cooling systems. Each paper 
has been separately abstracted and indexed. 
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From Workshop on dry cooling Philadel 
Pennsylvania, United States of America oUSA® as Sul 1975). 

In Proceedings of the workshop on dry cooling systems. 

ag systems for power plants built in water-short areas 
can now be designed to consume any available makeup water 
supply. A new cooling system is proposed by the author which em- 
ploys low back-pressure steam turbines and conventional wet 
towers and dry towers. The system can be tailored to consume 
from zero to 100 percent of wet tower water requirements and 
never exceed 5.0’’ Hg abs turbine exhaust pressure during the 
summer peak ambients. The author analyzes the full gamut of wet 
and dry tower combinations and presents their thermal per- 
formance and water consumption characteristics. These cooling 
systems were applied to 18 cities around the country and their 
makeup water requirements are summarized in a single graph. The 
annual water consumption, for example, of a 50 percent wet 
tower/50 percent dry tower could vary from a low of 1.7 percent 
in Portland, Oregon to a high of 26 percent in Tampa, Florida. 


23174 (CONF-750764—, pp 2p, Paper 9) Advanced concepts 
im dry cooling systems. Glicksman, L.R. (Massachusetts Inst. of 
Tech., Cambridge). 1975. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America *USA® (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

Dry Cooling Towers are the least environmentally offensive 
means of disposing of waste heat on a power plant site. They are 
also the most expensive means. Research on advanced concepts 
should be focused on means of reducing the cost of heat 
exchanger surfaces at fixed performance or means of augmenting 
the air side heat transfer coefficient at fixed fan power and 

exchanger cost. Also methods to reduce capacity losses at high 
ambient temperatures should be studied. 


23175 (CONF-750764—, pp 3p, Paper 10) Atomized water in- 
jection to improve dry cooling tower performance. Wachtell, G.P. 
(Franklin Inst. Research Labs., Philadelphia). 1975. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America °USA® (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

New considerations are resulting in a growing interest in dry 
cooling tower systems for large power plants: the traditionally 
preferred sites on large rivers or other bodies of water are becom- 
ing less available, and sites in remote, dry, sparsely populated areas 
are becoming more attractive for nuclear-fueled plants. Also, with 
regard to coal-fired plants, dry cooling is of interest because large 
coal deposits quite often are found in arid areas. The disadvantage 
of dry cooling systems is their high cost, a consequence of poor 
heat transfer to the air. Injection of finely atomized water droplets 
into the entering air stream of a dry cooling tower should theoreti- 
cally enhance its performance by three effects: (1) adiabatically 
cooling the air before it enters the heat exchanger, (2) reducing 
the temperature rise of the air as it flows rough the heat 
exchanger, and (3) increasing the air-side heat transfer film coeffi- 
cient. 


23176 (CONF-750764—, pp 2p, Paper 11) Theory of aug- 
mented heat transfer over finned surfaces by fogging. Savery, CW. 
Bhatti, M.S. (Drexel Univ., Philadelphia). tors 

From Workshop on dry cooling systems; Philad 
Pennsylvania, United States of America *USA® (15 Jul a 

In Proceedings of the workshop on dry cooling systems. 

Many of the current generation of electric power plants use 
evaporative cooling towers for heat rejection. These large capacity 
evaporative cooling towers consume large quantities of water, and 
it is expected that they will give way to dry towers in the future at 
least in some locations where makeup cooling water availability is 
restricted. The investigation discussed is directed to the concept of 
fogging to enhance dry cooling performance only during temporary 
periods of high ambient dry bulb temperatures and high power de- 
mand. In fogging water droplets are sprayed into the inlet air 
stream thereby lowering the inlet air dry bulb temperature and in 
addition enhancing air side heat transfer by vaporization without 
wetting the heat transfer surfaces. his second effect which is both 
smaller in magnitude and less well understood is the focus of the 
study presented. 


23177 (CONF-750764—, 6p, 12) for large 
dry cooling towers with fine, shallow heat exchangers. Moore, F.K. 
— Univ., Ithaca, NY). 1975. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America °USA® (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

An outline is given of an analysis which shows the effective- 
ness of fine heat exchangers for reducing heat-exchanger surface 
and exit areas. Calculations are shown for the example of a 
'spine-fin’’ device, over ranges of various parameters (e.g., the 
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LT.D.). Results show certain power-law correlations with those 
parameters which greatly simplify the cost optimization process, by 
allowing one first to find a best ratio of real to ideal exit area. A 
— illustrative example is worked out. The merits of natural 

_ reviewed and interesting prospects for very low towers 
are 


23178 (CONF-750764—, pp 9p, Paper 13) Design considera- 
tions in the optimization of dry cooling towers. Rozenman, T.; Pun- 
dyk, J. (PFR Engineering Systems, Inc., Marina del Ray, CA). 
1975. 


From Workshop on systems; 
Pennsylvania, United States (15 Jul i973). 

In Proceedings of the workshop on dry cooling systems. 

Factors that influence the search of optimal dry cooling 
towers are examined. The main cost components are high capital 
cost and decreased plant output at high summer ambient tempera- 
tures. For a base load plant with a fixed output, the loss in 
generating capacity must be supplemented resulting in increased 
capital and fuel costs. Since the ability of the turbine to perform 
work is primarily dependent on the ability of the dry tower to re- 
ject a the dry tower heat transfer characteristic plays a domi- 
nant 


23179 (CONF-750764—, pp 4p, Paper 14) Dry cooling 
research: EPRI’s role. Zeren, R.W. (Electric Power Research Inst., 
Palo Alto, CA). 1975. 

From Workshop on dry cooling systems; Philadelphia, 
Pennsylvania, United States of America "USA® (15 Jul 1975). 

In Proceedings of the workshop on dry cooling systems. 

The Electric Power Research Institute plans, manages, 
evaluates a wide range of research and development projects meet- 
ing needs of the electric utility industry. Dry cooling research must 
be balanced against other needs of the industry, including nearer 
term cooling system needs. The R and D plan calls for a coor- 
dinated, consistent set of evaluations of advanced cooling options 
and their compatibility with both current and future energy con- 
version cycles. This work will incorporate input from researchers, 
suppliers, and the utility industry. Subsequent hardware develop- 
ment will be concentrated on those options that best meet the 
needs of the industry. Most of this work will be competitively sol- 
icited. In addition, the Institute desires to learn of and fund, where 
consistent with our mission as well as the environmental and 
economic restraints, innovative concepts and developments that 
have the potential to help meet power plant cooling requirements. 


23180 Engineering analysis and development 
of an advanced tech low cost dry tower heat transfer 

. Interim report, July 1, 1974— January 31, 1976. Haberski, 
R.J.; Raco, RJ. (Curtiss-Wright Corp., Wood-Rid e, N.J. (USA). 
Nuclear Div. ). 1 Mar 1976. Contract E(11-1)-2 74. 89p. Dep. 
NTIS $5.00. 

Results reported show that the multi-port integral fin tube is 
clearly superior in capital and operating costs when compared to 
single port integral fin tubes or commercially available fin tubes in 
dry cooling applications. Comparative capital and operating costs 
are given for multi-port integral fin tubes vs. several commercially 
available round fin tubes for a range of tube diameters. Also illus- 
trated is a unique type of cooling coil geometry that may provide 
additional cost savings with the use of the multi-port tube. Such a 
geometry is currently employed with this type of multi-port tubing, 
on a smaller size scale, in a number of automotive airconditioning 
condensers. 


23181 Overview of water for electric power 
generation. Huston, R.J. (Espey, Huston and Associates, Inc., 
Austin, TX). pp 39-49 of In Water management by the electric 
power industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The cooling water requirements for existing and proposed 
electric power generating plants in 18 geographical regions of the 
U.S. are discussed in terms of water requirements for once- 
through, pond-type and tower-type cooling systems and the impact 
on water resources of these water requirements. From the regional 
comparisons that have been made of the impact of alternative 
cooling systems, it can be seen that there are important subregions 
that are significantly affected by increased freshwater consumption 
due to closed-cycle cooling. In southern California, southern 
Florida, the southern Texas coastal region, northwest Texas, and 
other subregions of the United States, where future population 
pressures are projected to be great and the water supply-demand 
picture is uncertain, the increased consumption of fresh water 
from use of the retrofit system is a very serious problem under 
low-flow conditions. Where projected deficits occur or are wor- 
sened by closed-cycle cooling, water resources planning must at- 
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tempt to balance supply and demand. Where possible, additional 
development of storage capacity, i.e. reservoirs, will be required. 
When the existing water resource system becomes fully developed, 
other alternatives include importation of water from other regions 
of the country and/or priority allocation of fresh water to existing 
users. All of these options have significant financial and social im- 
pact on the consumer of freshwater supplies. (LCL) 


23182 Water use as a factor in meeting electric power needs. 
Drew, H.R. (Texas Electric Service Co., Fort Worth). pp 75-78 of 
In Water meg ragged by the electric power industry. Gloyna, E.F. 
(ed.). Austin of Texas (1975). 

From 8. water resources sym ; Austin, Texas, United 
States of America *USA® (14 Jan etsy 

See CONF-750140—. 

The principal water use for power generation, i.e., cooling 
use, is discussed in terms of water consumption requirements for 
once-through and closed-cycle cooling systems, the economic ef- 
fect of EPA quidelines on thermal effluents, the availability of de- 
age ad water supplies in regions such as the U.S. Southwest, and 

effects of increased surface water temperatures on aquatic 
ae particularly fish populations. It is concluded that EPA’s 
proposed water temperature standards for cooling reservoirs are 
unrealistic, and, because the standards cannot be met, utilities are 
building closed-cycle cooling systems that are unnecessary and that 
consume greater amounts of energy and money than once-through 
systems. It is contended that the nation’s expenditures for cooling 
facilities must be justified by the value of the environmental 
benefits received. (LCL) 


23183 New design concepts in cooling water intake systems. 
Riesbol, H.S. pp 93-105 of In Water management by the electric 
power industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Recent years have witnessed a new approach to the 
planning, design, and operation of cooling water intakes. This ap- 
proach recognizes legal and environmental requirements, great in- 
creases in size and cost, biological criteria, and site and plant fac- 
tors. A systematic analysis of all these factors has resulted in new 
design concepts such as the velocity cap, the Pittsburg concept, 
multi-depth intakes, combined behavioral and physical screens and 
various bypass systems. As requirements change, more physical 
and biologic data are collected, and operational experiences in- 
crease, it will be possible to develop improved design concepts that 
will result in more effective intake systems. 


23184 Evaporative and dry-type cooling towers and their appli- 
cation to utility systems. Leung, P. (Bechtel Power Corp., Norwalk, 
CA). pp 106-116 of In Water management by the electric power 
E.F. (ed.). Austin; Univ. of Texas (1975). 
rom 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Water requirements are considered in an assessment of the 
future role of evaporative and dry cooling towers in the electric 
power industry. Performance and economics are compared for 
evaporative and dry cooling towers, and operating problems of the 
two are discussed. (DG) 


23185 Design of dry cooling 

utility systems. Glicksman, L.R.; Andeen, B.R. (Massachusetts Inst. 
of Tech., Cambridge). pp 117- 125 of In Water management by the 
—e er industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas 
( ) 


From 8. water resources symposium; Austin, Texas, United 
States of America °USA® (14 Jan 1975). 

See CONF-750140—. 

A dry cooling tower must be designed in concert with the 
power plant. The particular demand and capacity factors of the 
power system must be included in any optimization of the cooling 
tower. Ambient temperature conditions strongly influence the 
cooling tower design. Future work should be directed toward 
methods to reduce the cost of dry cooling towers for a given heat 
transfer performance. Additional effort should be directed towards 
means of reducing the capacity loss of dry towers. 


23186 Design of im and lakes for cooling. Brady, 
D.K. (Univ. of Queensland, Brisband, Australia). pp 126-138 of In 
Water management by the electric power industry. Gloyna, E.F. 
(ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

A general approach to the design of impoundments and 
lakes for cooling thermal plants is presented with key elements 


towers and their application to 
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demonstrated in terms of field examples. The approach separates 
the prediction of natural lake temperature cycles from the ac- 
counting for plant heat dissipation in terms of excess temperature 
distributions, but emphasizes that both are coupled by the tem- 
rature dependence of the exchange coefficient and the need to 
G able to predict temperatures in planned cooling lakes before 
construction commences. An apparent paradox develops when it is 
shown that cooling lake efficiency is improved with inhibited lon- 
gitudinal mixing in the main channel between the plant discharge 
and intake. However heat dissipation in side inlets is improved 
when longitudinal mixing is enhanced therein. The key to this 
paradox lies in avoiding short-circuiting between the plant intake 
and discharge, either: (a) by constructing the lake as a long tenu- 
ous channel that may be partitioned in series with subsurface flow 
connections or (b) by taking advantage of natural or induced 
stratification to segregate the plant intake and discharge vertically. 


23187 Costs of alternative cooling systems. Malina, J.F. Jr. 
(Univ. of Texas, Austin); Moseley, J.C. Il. pp 149-162 of In Water 
management by the electric power industry. Gloyna, E.F. (ed.). 
Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Three alternative population growth policies and three cool- 
ing policy alternatives are examined. The impact of these nine al- 
ternative future conditions were evaluated for the Corpus Christi, 
Texas, area. The growth policies ranged from zero population 
growth to an extrapolation of past trends in population growth. 
Various cooling techniques were applied to meet environmental 
criteria that ranged from the ‘’continuation of present practice’’ to 
"zero discharge of heat’’ while satisfying the electrical demand of 
three levels of growth. The implications of these ‘‘alternative 
growth and cooling policies’’ upon natural resource requirements, 
costs, and possible socio-economic impacts were carefully evalu- 
ated. Data are presented. 


23188 Management of water quality in evaporation systems 
and residual blowdown. Ege, H.D. Jr. (Burns and McDonnell En- 
gineering Co., Kansas City, MO). pp 172-182 of In Water manage- 
ment by the ‘electric power industry. Gloyna, E.F. (ed.). Austin, 
TX; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The evaporation of the water circulating through a cooling 
tower system results in concentration of dissolved solids contained 
in the makeup water supply. Dissolved solids concentration limits 
within the circulating water system are primarily established by the 
characteristics of the dissolved solids that determine the formation 
of scale on the hot heat exchanging surfaces. These scale forming 
characteristics are controlled by: (1) blowdown, which limits the 
total concentration of dissolved solids by removing a portion of the 
water (with the associated concentrated dissolved solids) from the 
system; (2) Control, treatment, and selection of the characteristics 
of the makeup water supply; and (3) tr. atment of the circulating 
water within the system. The blowdown from the cooling tower 
circulating water system must be discharged to the surrounding en- 
vironment. Currently acceptable methods of disposal are by dilu- 
tion or evaporation. Reduction in the quantity of blowdown is 
desirable, as is improvement in the quality of the blowdown. The 
variation in supply water quality prohibits any general recommen- 
dation for improvement in blowdown, but judicious selection and 
treatment of the water supply appears to offer the most promise. 


23189 Salt water cooling towers. Simmons, D.E. (Houston 
Lighting and Power Co., TX). pp 205-214 of In Water manage- 
ment by the electric power industry. Gloyna, E.F. (ed.). Austin, 
TX; Univ. of Texas (1975). 

From 8. water resources symposi' 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

A description is presented of salt water cooling tower opera- 
tion at the P.H. Robinson power plant on Galveston Bay. Included 
are data on performance, plumes, and salt deposition. (DG) 


23190 Disposal of waste heat. Cywin, A. (to Environmental 
Protection Agency). US Patent 3 926." 743. 16 Dec 1975. Filed 
date 24 Sep 1973. 4p. 

An urban domestic water distribution system and its as- 
sociated ground mass are used as a heat sink for waste heat 
produced by industrial processes. A domestic water stream is util- 
ized as cooling water for waste heat-producing processes and is 
thereafter introduced into the distribution system. 


ium; Austin, Texas, United 


COMBINED AND BINARY CYCLES 
REFER ALSO TO CITATION(S) 22455, 22457, 22587, 23533 
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23191 (ORO—4959-1) Single wheel gas turbine topping unit 
for coal burning power plants. Progress Jackson, T.W.; Col- 
well, G.T. (Georgia Inst. of Tech., Atlanta (USA)). 15 Mar 1976. 
Contract E(40-1)-4959. 47p. Dep. NTIS $4.00. 

The laminar steady flow of air through moving narrow deep 
circumferential grooves on a rotor was studied. Fluid enters the 
moving grooves from a stationary inlet nozzle with uniform 
velocity and exits into a stationary diffuser after approximately 150 
degrees of rotation. Three-dimensional developing velocity profiles 
and pressure distributions are presented for a variety of operating 
conditions. Computed overall head-flow characteristics are found 
to be in relatively close agreement with the simple Couette model 
where both walls are taken to be moving at the same rate and in 
the same direction. 


POWER PLANT COMPONENTS 
REFER ALSO TO CITATION(S) 23800, 24283 


23192 (AD-A—016050) windings. Final re- 
port. Walker, M.S.; Murphy, J.H. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA)). Sep 1975. Contract N00014-73-C-0461. 
83p. NTIS $4.75. 

See also report dated Feb 1975, AD-A—006476. 

The report summarizes the results of an approximately 20- 
man-month experimental and theoretical effort which has cul- 
minated with the construction of a mathematical model for the cal- 
culation or estimation of losses in multifilament superconductcrs. 
The model treats the practical case of ramped or transient mag- 
netic fields transverse to conductor elements of circular or rect 
gular cross section and carrying fixed or changing transport cur- 
rents which may or may not be related to field changes. The 
model, which has not been completely verified experimentally and 
in many instances points the way for further work, is presented 
complete with background, justification, qualifications, and sample 
calculations. Experimental accomplishments, mainly calorimetric 
loss measurements, and theoretical accomplishments are sum- 
marized in part through a presentation of abstracts with references 
to relevant publications or to as yet un =" results some of 
which are presented in the appendices. (GRA) 


23193 (NSF-RA-N—75-091) Economic areawise load frequen- 
cy control. Report No. SSM 7402, Parts I and Il. Zaborszky, J.; 
Chiang, T.Y. (Washington Univ., St. Louis, Mo. (USA). Dept. of 
Systems Science and Mathematics). 1 Mar 1975. 154p. National 
Science Foundation, Washington, DC 

A proposed solution for the generation control problem is 
described which unifies economic dispatch, load frequency control, 
and statistical load forecasting. This solution retains the ingenious, 
decentralized character of the area control principle but updates 
the concept of the area control error to fully account for dynamic 
effects. Thus, the control remains areawise, using only measure- 
ments of tie line load, area frequency and area generation com- 
bined with set point values for frequency and net tie line load plus 
the requirement of economic dispatch. No state space model of 
the system is needed beyond the controlled area. Control through 
the speed changers on the unit is restricted to following the slow, 
trend components of the load in the principal or quiescent mode 
of operation. During emergencies speed changers and load or 
generation dropping is used to reduce generation deficiency (or 
excess) of the area to values which are within the limits of emer- 
gency aid available to a disturbed area through the tie lines from 
the interconnection. The speedchangers are not used to ‘‘chase’’ 
either the fast load noise or the fast transients. These are left to 
the governors to handle. If necessary, other fast responding ele- 
ments could be called on for additional damping of such noise or 
transients, possibly the exciters, or in the more distant future, bat- 
tery and other storage devices. This work unifies economic 
dispatch and statistical load forecasting with load frequency con- 
trol by area into a simple generation control problem, which is 
then separated into bite size chunks of operation. Of crucial im- 
portance is the particular way in which the overall problem is 
separated into a sequential chain or loop of tasks in estimation, 
economic dispatch and unit control. Each of these subtasks is quite 
amenable to being carried out using up-to-date system and control 
theory without unreasonable demand on computer facilities which 
can be expected to be available. 


23194 (SAND—75-5813) PULSAR: a flux compression stage 
for coal-fired power plants. Cowan, M.; Tucker, W.K.; Leisher, 
W.B.; Wesenberg, D.L.; Cnare, E.C. (Sandia Labs., Albuquerque, 
(USA)). 1976. 20p. (CONF-760508—3). Dep. NTIS 
3.50. 
From 6. ICED meeting; Grenoble, France (11 May 1976). 
A generator called PULSAR is described which produces 
pulsed electric power by magnetic flux compression. Flux compres- 
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sion occurs in a generator coil of normal conductor with the initial 
flux being provided by a NbTi superconducting magnet. Employed 
as a topping stage in a coal-fired power plant, PULSAR is pro- 
jected to increase plant efficiency to 50 percent. Electric and ther- 
modynamic models of the PULSAR topping stage are discussed. A 
small-scale generator which employs a 200 kJ superconducting 
magnet is described and electrical data from its experimental 
= are given and compared to predictions of the numerical 
model. 


23195 (ERDA-tr— 134) Investigation of operating regimes of 
the TGMP-114 boiler in a wide range of loads with slipping sub- 
critical pressure of the medium. Britvin, O.V.; Direktor, B.Ya.; 
Kalinichev, V.M.; Loshak, S.B.; Uyutov, V.V. 1972. Translation of 
Issledovanie rezhimov _ taboty kotla TGMP-114 v_ shirokom 
diapazone nagruzok pri skol’zyashchem dokriticheskom davlenii 
sredy. 9p. Dep. NTIS $3. 50. 

The operating reliability of the heated surfaces of a TGMP- 
114 boiler was investigated. This boiler is part of a 300 MW power 
plant. The results showed that the TGMP-114 boiler ensures a high 
degree of reliability in a broad range of loads and pressures in both 
the steady and emergency operating regimes. (LCL) 


23196 Computerized simulation model to predict temperature 
rise turbogenerator rotors due to unbalances. Effat, A.M.; Hamil- 
ton, H.B. (Univ. of Pittsburgh). pp 13-17 of In Modeling and simu- 
lation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pitt- 
sburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A computerized simulation model capable of predicting 
temperature rise in the different sections of turbo-generator rotors, 
due to stator negative sequences currents has _ developed. 
Results obtained enable designers to make quantitative com- 
parisons to different damping schemes and to insure that a given 
design will meet I,*t capability requirements. In order to verify and 
check the validity of the simulation model, tests were run on a 
small, cage type, induction motor with rotor blocked and rotor sur- 
face thermocouples installed. Reasonably good correlation between 
measured and calculated values were obtained. The model was ap- 
plied to study the effectiveness of damping schemes. 


Modular operating centers and methods of building 


ts, processes, 

Giras, T.C.; Crews, R.E. (to Westinghouse Electric Corp.). US 
Patent 3 925 ,679. 9 Dec 1975. Filed date 21 Sep 1973. 30p. 

Modular operating centers for use in electric power generat- 
ing plants and other industrial and commercial plants, processes 
and systems are constructed by using a novel prefabricated modu- 
lar technique. This technique includes loading a plurality of trans- 
portable room-size building modules with control system equip- 
ment at a factory site. Typically, the control system equipment in- 
cludes sophisticated and complex electrical and electronics data 
processing and control equipment. The control system equipment 
is installed and bolted down in the different building modules and 
the equipment in each module is inter-wired at the factory site. 
Temporary inter-module connections are established between the 
control system equipment in different ones of the building modules 
and such equipment, as a whole, is then thoroughly tested and ad- 
justed under simulated use conditions. Thereafter, the loaded and 
tested building modules are separated and separately transported 
to the industrial or commercial installation site. At the installation 
site, the building modules are joined together to form an integral 
weatherproof building structure and the inter-module control 
system equipment connections are re-established to provide a 
tested and substantially ready-to-go control center for the plant, 
process or system in question. A novel feature of this technique is 
that structural building modules are used as the shipping con- 
tainers for transporting complex electrical and electronics equip- 
ment to the final installation site. 


23198 (ERDA-tr—135) Information on the charac- 
teristics of units of the Moldavian GRES. 1976. Translation of In- 
formatsiya po manevrennym kharakteristikam blokov Moldavskoy 
GRES. Sp. Dep. NTIS $3.50. 

The operating characteristics of the 2000 MW power plant 
are presented. The basic plant equipment includes 10 drum boilers 
fueled by powdered coal and 10 condensation turbines rated at 
200 MW each. Information is included on fuel consumption, daily 
load schedule, components of start-up system, and start-up 
procedures. (LCL) 


23199 (ERDA-tr— 136) Information on the flexibility charac- 
teristics of units at the Kostromsk GRES. 1976. Translation of In- 
formatisiya po manevrennym kharakteristikam blokov Kostrom- 
skoy GRES. 7p. Dep. NTIS $3.50. 


23197 


Procedures for starting the power units at the Kostromsk 
Gres power plant are described. Each step in the start-up opera- 
tion is enumerated. (LCL) 


23200 Combustion optimizer. Slater, B.R. (to Forney En- 
Ror 1978. 129. US Patent 3,960,320. 1 Jun 1976. Filed date 30 
P 
proved process control optimizer for regulating at 
least one parameter of the process relative to optimum utilization 
of available energy is described. T ive open loop 
control means regulates the fuel flow and the optimizer is opera- 
tively e to the fuel flow for regulating air flow for com- 
bustion of fuels such that the fuel air mixture is minimized. The 
improvement includes a means for delivering a — output code 
for governing the air mixture in accordance with the optimum 
characteristic of the process and digitally responsive means receive 
said codes for decreasing air at a selected first rate and increasing 
air at a relatively faster second rate, the rates corresponding to 
ive reductions and increases in fuel flow about a selected 
optimum operating point. 
WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 23562, 23569, 23581, 23582 


23201 (AECL—5322/1) Low-grade heat: a resource in cold 
climates. Volume 1. Gay, B.; La Croix, M.J.B.; Ophel, I.L. (eds.). 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Jan 1976. 376p. (CONF-7510102—P1). 
Dep. NTIS (US Sales Only) $10.75. AECL $25.00 per 2 vol. set. 
From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 
Proceedings of an international workshop conference on the 
for the utilization of some of the low-grade heat at 
present being rejected to the environment, with particular empha- 
sis on its application in cold climates are presented. The subject 
was examined in terms of its implications for aquaculture, agricul- 
ture, environmental enhancement, industrial applications, district 
economics, demonstration projects and the long-range fu- 
ture. proceedings include the recommendations that were an 
outcome of these meetings. The workshop was held at Chalk River 
Oct. 6—10, 1975 and was sponsored by Atomic Energy of Canada 
Limited in cooperation with the Department of Energy, Mines and 
Resources, Environment Canada and the Ontario Ministry of Natu- 
tal Resources. (Editor's abstract). The eight papers of this volume 
and the eight papers of Vol. 2 were abstracted separately for 
ERDA Energy Research Abstracts (ERA) but not for Energy Ab- 
stracts for Policy Analysis (EAPA). (LMT) 


23202 Lay agen: PP 39-88) Use of low-grade heat in 
cold climates for in the western hemi- 
sphere and Japan. Meth, FF. “(Montreal Engineering Company, 
Ltd., Fredericton, New Brunswick). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 1. 

The present demonstrable use of heated effluents from ther- 
mal generating stations in the United States and Japan for the cul- 
ture of finfish, shellfish and seaweeds is reviewed. Studies in 
Canada are summarized. An examination of the relationship 
between the species selected for study and the operating regimes 
of the plants, in terms of optimum growing temperatures and 
discharge temperatures, indicates that maximum utilization of 
available heat will not be achieved. A strategy to improve heat 
utilization is presented involving the use of exotic species during 
warm seasons as part of a multicrop system to more fully exploit 
discharge temperatures. The following criteria for species selection 
are proposed: (1) all stages of its life history must be absolutely 
controllable; (2) potential diseases and parasites must be known 
and be treatable; (3) a market rtunity must be identified; and 
(4) realizable return must justify investment. A list of some 10 
suitable species is presented. Site criteria are also given, as follows: 
(1) the plant must be multi-unit; and (2) the plant must be a 
system base-load operation. The future of aquaculture in Canada is 
examined, and suggestions for the stimulation of thermal aquacul- 
ture are put forth. These encompass aggressive marketing for fishe- 
ries products to heighten consumer awareness and demand; the en- 
couragement of power authorities to make more efficient use of 
fuels; and a policy decision and dedication of funds by senior 
government to demonstrate feasibility through pilot plant opera- 
tions. 


23203 (AECL—5322/1, pp en etre Use of low-grade heat in 
with reference to the greenhouse 


agriculture 

del, M.J. (Laval Univ., Quebec). Jan 1976. 
From Conference on low-grade 

mates; Ontario, Canada (6 Oct 1975). 


Tru- 


heat) a resource in cold cli- 
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In Low-grade heat: a resource in cold climates. Vol. 1. 
Heat from thermal discharges may find several uses in 
agriculture and particularly in the greenhouse industry. The most 
significant experiments done on the subject both in the United 
States and Canada are briefly reviewed and discussed. The current 
situation of the Canadian greenhouse industry is analyzed and the 
possibility of greenhouse heating for making use of warm waste 
water is considered. It is concluded that the single use approach is 
of little value and consideration should rather be given to in- 
tegrated agricultural systems to dissipate excess heat from power 
plant rejected waters. 
23204 pp 175-207) heat utiliza- 
tion in Canada and the northern United States. Effer, W.R. 
(Ontario Hydro, Toronto). Jan 1976. 
From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 
In Low-grade heat: a resource in cold climates. Vol. 1. 
Some reasons for the slow progress in low-grade heat 
utilization are examined. Economically, most schemes are, at best, 
only marginally attractive and problems of integration with the 
source of the low-grade heat are often formidable. The tempera- 
ture, quality, variability and reliability of the warm water discharge 
is often less than ideal. A power utility or other producer of low- 
grade heat must be convinced that its utilization does not result in 
unacceptably lower efficiency of reliability of its process. Social or 
for maki factors are considered most likely to provide the incentive 
r making significant advances in low-grade heat utilization. Stu- 
dies carried out in Canada and the Northern United States are 
pow the and include aquaculture, open field soil warming, con- 
trolled environment greenhouses, spray irrigation for frost protec- 
tion, ice control in waterways, organic waste treatment, residential 
heating, recreation and integrated systems. It is concluded that 
agricultural uses may have greatest potential for development in 
cold climates in North America. 


23205 (AECL— 5322/2) Low-grade heat: a resource in cold 
climates. Volume 2. Gay, B.; La Croix, M.J.B.; Ophel, I.L. (eds.). 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Jan 1976. 264p. (CONF-7510102—P2). 
Dep. NTIS (US Sales Only) $9.00. AECL $25.00 per 2 vol. set. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

For abstract, see abstract for Vol. 1, AECL-5322/1. (LMT) 


23206 (AECL— 5322/2, pp 355-392) District heating develop- 
ment work in Sweden. Margen, P.H. (Aktiebolaget Atomenergi, 
Studsvik, Sweden). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

Work in Sweden aimed at establishing the economics of 
utilizing waste heat from large power plants and assessing the pos- 
sibilities of further improvements in heat transport and distribution 
techniques is reviewed. In addition, the work on an overall pro- 
gram of district heating system optimization is described. This pro- 
_ enables the improvements made possible by new techniques 

to be assessed, since each technique is optimized prior to the com- 

parison. Applied results from the optimization are given. 


23207 (AECL— 5322/2, pp 393-409) Use of by-product heat 
to heat buildings and sanitary water. Stephenson, D.G. (National 
Research Council, Ottawa). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

Alternative ways of heating buildings and sanitary water are 
compared and district heating using by-product heat from an elec- 
tricity generating station is recommended for urban areas. A 
general plan for the development of a district heating (DH) system 
is presented, which involves the installation of gas turbine generat- 
ing units at a series of substations, and a hot water pipeline 
between these stations and a large nuclear generating station. It is 
also recommended that the regulations relating to energy use in 
buildings should encourage the use of low-grade heat for space 
heating and water heating. 


23208 (AECL— 5322/2, pp 411-442) Economics and the 
question of low-grade heat. Gorbet, F.W. (Dept. of Energy, Mines, 
and Resources, Ottawa). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

The economic issues involved in the increased waste heat 
production generated by the rapid acceleration of electrical 
production and nuclear generation are examined. Some of the 
literature on low-grade heat—its economic considerations and 


ecological impact—and the applicability of the traditional of 
analytical decision tool (cost/benefit analysis) to the efficient 
design of heat rejection systems are reviewed. It is recognized that 
decisions should be made on the basis of social costs and benefits 
as well as purely monetary considerations. The validity and short- 
comings of cost/benefit analysis are presented. It is concluded that, 


for energy policy planning and waste heat management, economic 


(AECL—5322/2, 2/2, ep 469-501) Demonstration projects. 
Robertson, R.F.S. (Whiteshell Nuclear Research Establishment, 
Pinawa, Manitoba). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

technical and economic feasibility of processes using waste heat 
are discussed. Most of the studies are in the planning stage; few 
field demonstrations are yet in operation in any of the three ar- 
bitrary categories of waste heat—high-grade heat (100 to 200°C), 
medium-grade heat (30 to 100°C), and low-grade heat (below 
30°C). The survey indicated that, while there is long-term potential 
in several of the approaches, the time has arrived to start finding 
some hard facts. 


23210 
projects within the CEGB 
horticultural and 


503-533) ) Existing and proposed 


Eng.). Jan 1976. 

From Conference on low 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

Information is presented relating to the changed economic 
climate which has lead to a reappraisal of the feasibility of utilizing 
the rejected heat in power station cooling water. In Britain, where 
there is a relatively large and well established horticultural indus- 
try, there are clear economic objectives which must be met if there 
is to be a movement away from conventional heating by fossil 
fuels. Similar constraints also apply in aquaculture, although it is 
more difficult to assess viability because this industry is still in its 
infancy. A preliminary review indicates that an economic potential 
does exist for heating greenhouses with cooling water provided 
that the cost of the heat exchanger can be minimized and particu- 
lar attention is paid to the airflow path within the structure. A 
simulated cooling water test facility has been established on the 
site at Harrogate and a heat exchanger system is currently being 
tested in one of the bays of an existing greenhouse. Later in the 
year, it is hoped to establish demonstration scale projects in both 
horticulture and aquaculture on the site of one of the 2000 MW 
coal-fired power stations of the C.E.G.B.’s North Eastern Region. 


23211 (AECL—5322/2, PP 535-564) Recouping the thermal- 
to-electric conversion loss by the use of waste heat. Bradley, W-.J. 
(Chalk River Nuclear Labs., Ont.). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

Ways for recouping the thermal-to-electric conversion loss 
of our thermal power generating stations are considered. These 
stations now produce twice as much low-grade waste heat as they 
do electricity. We can improve the situation in two ways: by im- 
proving the station efficiency, and by utilizing the low-grade heat 
beneficially. The following options are examined: N,O, turbines 
condensing at 10°C; power from moderator waste heat; 50 MW 
heat pump for district heating; and industrial parks with integrated 
waste heat upgrading station. Such options may be uneconomic 
today but urgently needed tomorrow complete with the know-how. 
A large heat pump system can achieve a C.O.P. (Coefficient of 
Performance) = 2.5, thus to recoup the conversion loss the net 
generating efficiency must be 1/2.5 = 0. 40. This may be achieved, 
=— « in winter, by using N,O, turbine-g instead of 


23212 Improved energy utilization in generating steam and 
power for industrial use. Robertson, J.C. (Dow Chemical U.S.A., 
Freeport, TX). pp 313-319 of In Water management by the elec- 
tric power industry. Gloyna, E.F. (ed.). Austin, TX; Univ. of Texas 
(1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The beneficial uses of low grade heat are discussed. Due to 
inefficiencies in a conventional steam power plant generating elec- 
trical power, there are thermal discharges—low grade heat—to the 
environment. If that power plant were to generate the same electri- 
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cal power with extraction turbine rators and, additionally, 
supply extracted steam for a beneficial use, such as industrial 
process heat, the losses of low grade heat from the er plant 
would be reduced. The steam is a beneficial “‘heat sink’’ 
over which electrical power can be generated. Improvements of 
energy utilization in generating steam and electric power for use 
by industrial processes are described. Basically, these betterments 
have evolved over the years through duveiuamee of new technolo- 
gy and more efficient equipment that reduce the rejection, or loss, 
of low grade heat from power plants. Examples are presented to il- 
lustrate that losses of low grade heat can be reduced in power 
ny p mg both steam and power for industrial process use. 

so low level energy is beneficially utilized and the con- 


ECONOMICS 
REFER ALSO TO CITATION(S) 23017, 23193, 23502 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 22547, 22551, 22966, 23160, 
23449, 24027, 24547, 24575 


23213 Quality assurance in environmental studies for power 
stations. Beer, L.P. pp 25-26 of In Proceedings of the 

Institute of Environmental Sciences 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

A detailed outline is presented of two quality assurance 

ey to environmental impact evaluations of power 
oom first deals with the radiological monitoring of the en- 
vironment near nuclear power plants. The second pertains to stu- 
dies of the effects of power plant operations on aquatic 
ecosystems. (LCL) 


23214 Proceedings of the Institute of Environmental Sciences 
21st annual technical meeting. Volume I. Energy and the environ- 
ment. Conference held at Anaheim, California, April 14—16, 1975. 
Mt. t, IL; Institute of Environmental Sciences (1975). 
258p. (CONF-750402—P1). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

Fofty-five papers on the environmental effects of activities 
related to fossil-fuel and nuclear power generation, of advanced 
energy systems and of energy recovery from refuse were presented. 
A separate abstract was prepared for each of 43 papers for ERDA 
Energy Research Abstracts (ERA). The remaining 2 papers were 
not in scope for ERA. (LCL) 


THERMAL EFFLUENTS 


REFER ALSO TO CITATION(S) 23182, 23190, 24514, 24516, 
24517, 24519, 24520, 24589 


23215 Power plant cooling water temperature prediction: sub- 
jective versus computerized analysis wes. Kenison, A.R.; 
Galli, K.G. pp 37-40 of In Proceedings of the 21st annual technical 
— Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences 
(1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

A research project was initiated by the New England Power 
Company to determine, first, if it is possible to predict cooling 
water discharge temperatures over a 24-h period and, second, if 
the application of such a prediction system is economicaily 
justified. Power plants with once-through condensor cooling were 
considered. It was determined that application of a discharge tem- 
perature prediction system can save the company $10,000 per year 
at the Salem Harbor Generating Station, and that, for 24-h ad- 
vance prediction of power plant cooling water discharge tempera- 
ture, the intuitive approximation method results are more accurate 
and are achieved at a fraction of the cost of more sophisticated 
prediction methods. (LCL) 


23216 Effects of discharge design on the thermal mixing zone 
in waterways. Schetz, J.A. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg); Payne, J.A.; Sill, B.L. pp 81-86 of In 
Proceedings of the 2Ist annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 


NOVEMBER 1976 
of reject heat in cooling water. 
Statham, J. (Central Electricity Generating Board, Harrogate, 
| 
| > 


See CONF-750402—P1. 

Results are presented of a comprehensive study of the ef- 
fects of outlet geometry and operating characteristics on the 
development of the thermal mixing zone in waterways produced by 
heated discharges from electric power plants. The study included 
detailed laboratory experiments, analytical predictions and field 
observations. The laboratory experiments were performed in a spe- 
cially designed water channel facility. The observations included 
temperature distributions obtained with small thermocouples, 
velocity distributions obtained with a hot-film anemometer, in- 
frared photographs and flow visualization with dyed injectants. 
Special attention was directed at recirculation zones and ‘‘hot 
spots.’ The analysis developed is based upon an integral formula- 
tion of the equations of motion with mathematical models of the 
various transport processes. Good agreement with experimental 
data was obtained. Field observations were taken at a power plant 
on the Dan River. The principal data obtained were temperature 
distribution with thermistors and aerial infrared photographs. 


NOXIOUS GAS CONTROL 


REFER ALSO TO CITATION(S) 22533, 22541, 22546, 22554, 
23653, 24471, 24472 


23217 Electrostatic precipitator. Snader, E.S. (to Koppers 
Company, Inc.). US Patent 3,951,624. 20 Apr 1976. Filed date 22 
Nov 1974. 8p. 

An electrostatic precipitator is described for cleaning a gas 
flowing therethrough comprising a shell having a gas inlet and out- 
let port and defining a gas chamber therein. Sets of spaced collec- 
tor electrodes are suspended within the shell, the collector elec- 
trodes defining gas passages therebetween. Discharge electrodes 
are suspended within the gas passages for ionizing particles in the 
gas for collection by the collector electrodes. Hoppers are 
suspended below the collector electrodes for collecting the parti- 
cles dislodged from the collector electrodes, each of the hoppers 
being suspended beneath at least two of the sets of collector elec- 
trodes. A baffle assembly is suspended within each of the hoppers 
transverse to the gas flow; the baffle assembly includes a rigid por- 
tion extending between lower portions of adjacent sets of the col- 
lector electrodes and substantially above oe outlet end of the 
hopper and a flexible portion connected to rigid portion ex- 
tending therefrom to the outlet end of the bron for obstructing 
the flow of gas around the end of the baffle assembly to maintain 
the gas within the gas passages and to prevent the particles from 
becoming lodged between the hopper and the baffle assembly 
upon discharge of the particles from the hopper. 


23218 Ultimate disposal of ash and other solids from electric 
power generation. Cooper, H.B. (Univ. of Texas, Austin). pp 183- 
195 of In Water management the electric power industry. 
Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The most important need in solid waste disposed from elec- 
tric power ——— using coal is finding additional means for 
utilization of the fly and bottom ash from particulate collection 
and of the lime and limestone sludges from sulfur oxides 
scrubbing. Fly and bottom ash materials can be used as landfill sta- 
bilizers, soil conditioners and fertilizers, lightweight aggregates for 
concrete in building construction, road pavement and airport run- 
ways, bricks, cenospheres, asphalt pavings, rubber production, and 
a source of alkalinity for sulfur dioxide scrubber. When mixed with 
ash, lime and limestone scrubber sludges can be effective as road- 
way or airport paving materials, and landfills or minefill stabilizers. 
It may be necessary in the future to provide some types of sub- 
sidies or incentives promoting utilization of these waste materials 
to offset transportation and production costs, as well as develop- 
ment of regenerative sulfur oxides controls that do not have major 
sludge disposal problems. 


23219 Emission control method and apparatus for smokestacks 
or other waste gas discharge stacks. Weinman, J.A.; Stearns, C.R. 
US Patent 3,924,605. 9 Dec 1975. Filed date 2 Dec 1971. 10p. 
The emission of smoke, vapors or other gaseous waste 
products from a smokestack, chimney, flue or the like when 
downdraft winds would be likely to carry the smoke downwardly 
to the ground level in the area near the stack is prevented. One or 
more vertical wind sensors are provided on or near the top of the 
stack that may include various propellers, anemometers, and wind 
vanes with vertical as well as horizontal swinging movement. A 
valve mechanism is employed to close the top of the stack when 
such vertical wind sensors detect a downward wind direction or a 
downward component of wind speed exceeding a predetermined 
magnitude. The signals from the wind sensors are fed to a com- 
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puter or other control device, which controls the power operating 
means for the valve mechanism. Preferably, horizontal wind sen- 
sors are also provided and are connected to the computer, which is 
then arranged so that the valve mechanism will be closed when the 
ratio of the vertical wind velocity to the horizontal wind velocity 
exceéds a predetermined magnitude. The computer also preferably 
controls the speed of an induced draft fan in the lower portion of 
the stack or in the associated duct work, so that the speed of the 
fan will be increased when the valve mechanism is operated to 
close the top of the stack. The fan thereby compresses the exhaust 

in the stack to maintain normal combustion in the associated 
rnace. 19 Claims, 4 Drawing Figures. 


23220 Sulfur dioxide removal from stack gases. Jordan, J.E.; 
Newcombe, G.M. (to Tennessee Valley Authority and the Environ- 
mental Protection Agency). US Patent 3,927,178. 16 Dec 1975. 
Filed date 8 Nov 1974. 10p. 

Sulfur oxides can be removed from waste gases by absorp- 
tion in ammoniacal solution, treatment of the absorber effluent 
solution with ammonium bisulfate to release a concentrated stream 
of SO, suitable for conversion to H,SO, or elemental sulfur, 
crystallization of the resulting ammonium sulfate from the stripped 
solution, and heating the ammonium sulfate to give ammonium 
bisulfate and ammonia for recycling. The process is improved by 
operating with a high content of ammonium sulfate in the absorb- 

solution and by adding the recycled ammonia to the stripped 
tion to promote exptilitention of ammonium sulfate. 


23221 Process for removing particulates from a gas. Teller, 
A.J. (to Teller Environmental Systems, Inc.). US Patent 3,957,464. 
18 May 1976. Filed date 25 Apr 1974. 10p. 

An essentially adiabatic process for the crossflow scrubbing 

of particulate material from a gas is disclosed in which the 
scrubbing liquid is recirculated without cooling. By a combination 
of a minimum gas temperature of about 150°F., satutation condi- 
tions, and a certain amount of turbulence, it has been found possi- 
ble to achieve particulate nucleation prior to passage of the gas 
through the scrubber units which, in turn, makes it possible to 
recycle the scrubbing liquid while maintaining it at a substantially 
constant temperature. 
23222 Method for removing SO, and NO/sub x/ simultaneously 
from the exhaust of a combustion furnace. Mizuno, M.; Iwata, T. 
(to Nippon Kokan Kabushiki Kaisha). US Patent 3,959,440. 25 
May 1976. Filed date 30 Apr 1975. 6p. 

NO/sub x/ gas remaining in a purified exhaust, which has 
been desulfurized can be reformed into harmless N, by passing the 
desulfurized exhaust through a reducing catalyst at a temperature 
of 200° to 450°C, wherein ammonia gas naturally brought into said 
desulfurized exhaust from the washing solution acts as a reducing 
agent. 


23223 Apparatus for sulfur oxide from exhaust gases. 
Juntgen, H.; Knoblauch, K.; Gappa, G.; Schwarte, J. (to Bergwerk- 
sverband GmbH). US Patent 3,960,529. 1 Jun 1976. Filed date 17 
Feb 1972. 6p. 

Sulfur oxides are removed from exhaust gases by passage 
through a moving bed of granular, carbon-containing adsorbent. 
The bed of adsorbent moves downward through a perforated shaft. 
The direction of flow of the exhaust gas is transverse to that of the 
adsorbent. The flow of the gas is adjusted so that more gas passes 
through the upper portion of the bed than through the lower por- 

tion. 


23224 Process for removing sulfur oxides and nitrogen oxides 
from flue gases using halogen-impregnated actuated carbon with 
simultaneous of ammonia. Seki, M. (to Hitachi, Ltd.). US 
Patent 3,961,020. 1 Jun 1976. Priority date 9 Oct 1972, Japan. 


14p. 

Carbonaceous materials are impregnated with bromine, 
chlorine, iodine, or their compounds, and brought in contact with 
a flue gas in the presence of ammonia, whereby nitrogen oxides 
and sulfur oxides contained in the flue gas are trapped by the car- 
bonaceous materials and can be removed from the flue gas with a 
very high percent removal. 


23225 Composition and process for removing sulfur dioxide 
from combustion gases. Shaheen, C.W. US Patent 3,962,112. 8 Jun 
1976. Filed date 26 Aug 1974. 6p. 

A process and composition are described for removing sul- 
fur dioxide from combustion gases particularly those emitted from 
the burning of high sulfur coal. The gases are treated with a liquid 
composition comprising | to 10 pounds of ClO, per hundred 
pounds of SO, to be treated and from 5 to 40 pounds of detergent 
per pound of ClO,. The composition is preferably alkaline, and 
may be injected as an atomized spray into the stack i£ gases, 
to preferably produce a stack gas of a pH between 7.0 and 7.5. 


ay also include 0.1 to 40 pounds of alkali per 

BS Gis and 0.1 to 20 pounds of ammonia per pound of 
ClO,. itionally 1 to 30 Siamlratas ic solvent per 

of ClO, may be added. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 23161, 23501 


322! Testing to determine seismic withstand capability of elec- 
tric substation apparatus. Klopfenstein, A. (Southern California 
Edison Co., Rosemead). pp 120-124 of In Proceedings of the 21st 
annual technical meeting. Vol. I. Mt. Prospect, IL; Inst. of En- 
vironmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P!1. 

The major objective of the current seismic testing program 
for electrical apparatus has been to determine the seismic 
withstand capability of critical electrical substation apparatus used 
by the Southern California Edison Company. Aerospace vibration 
laboratories have obtained experience in performing seismic tests 
on electrical utility equipment. Consultants have been engaged to 
select and use seismic testing equipment, plan and supervise tests 
at electric utility stations, and report test data and seismic 
withstand capability of exi equipment. Some unique te 
techniques have resulted fro tests and are briefly" 


23227 Application of MATLAN to electric power system stu- 
dies. Burchett, R.C.; Venkata, S.S. (West Virginia Univ., Morgan- 
town). pp 83-87 of In Modeling and simulation. Volume 6, Part 1. 
Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; Instrument Society of 
America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

The magnitude of modern electric power systems requires 
very sophisticated computer programming techniques to minimize 
the necessary computer size and execution time required. These 
programming techniques usually involve the exploitation of the 
sparsity of network topology, coupled with an automatic data 
management scheme to manipulate large data sets. The feasibility 
of using a special matrix-oriented programming language, MAT- 
LAN, to achieve these specialized features was investigated. This 
investigation is based on the results of a Newton—Raphson load- 
flow program written in MATLAN and FORTRAN. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 23162 


technique and Monte Carlo simulation for 
stochastic er flow studies of electric power systems. Sufana, 
C.R.; Heydt, G.T.; Sauer, P.W. (Purdue Univ., West Lafayette, 
IN). pp 7-11 of In Modeling and simulation. Volume 6, Part 1. 
Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; Instrument Society of 
America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

Two methods are described for the power flow study of an 
electric power system which is subject to random load and genera- 
tion schedules. The first method is a Monte Carlo simulation in 
which load and generation data are stochastically modeled and 
pseudorandom multivariate bus power injections are generated 
digitally. The method is characterized by long computation times 
in order to get line loading data within reasonable confidence 
limits. The second method presented is a closed form power flow 
method in which the nonlinear power flow equations are 
linearized. Complex notation is retained, however. Having 
linearized the power flow model, the line loading becomes a linear 
vector-matrix function of multivariate random variables of 
presumably known statistics. The method is characterized by rapid 
computation times but potentially unacceptable accuracy. The 
Monte Carlo simulation and linearized power flow technique are 
compared in effectiveness to achieve the principal objective: the 
calculation of statistics of line power flow from the statistics of the 
bus demand and generation. 


23229 Digital and hybrid computation of electromagnetic 
transients in power networks. Carroll, D.P. (Purdue Univ., West 
Lafayette, IN); Meyer, W.S. pp 71-81 of In Modeling and simula- 
tion. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pitt- 
sburgh; Instrument Society of America (1975). 


NUCLEAR POWER PLANTS 


From 6. annual conference on mode and simulation; 
Pittsburgh, Pennsylvania, USA (24 Pron 1975). 

See CONF-750418—P1. 

The efficient simulation of electromagnetic transients in 
power transmission systems requires the careful utilization of 
available computer facilities. Aspects of both all-digital and hybrid 
computer solution methods are illustrated in this paper, where it is 
shown that both approaches have certain advantages, and that 
each involves specialized solution techniques. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 23229 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 24139 


23230 (BNL—21338) Design of double helix conductors for 

superconducting ac power transmission. Garber, M.; Bussiere, J.F.; 
Morgan, G.H. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. 12p. (CONF-760619—1). Dep. NTIS $3.50. 

From Joint international magnetics and magnetism and mag- 
netic materials intermag conference; Pittsburgh, Pennsylvania, 
United States of America *USA® (15 Jun 1976). 

Coaxial cable conductors in the form of helical tape 
windings have been proposed in order to make Nb;Sn cables which 
have flexibility and the ability to take up thermal contraction. For 
ac power transmission the axial magnetic fields which occur in a 
simple helical construction produce a number of undesirable con- 
sequences. It has been shown that these problems can be avoided 
by using double layer windings of opposite helicity, with 45° as the 
optimum helix angle. However, smaller values than this are desira- 
ble for mechanical reasons, and this paper extends the theory to 
include pitch angles less than 45°. Measurements on short cable 
models are shown to be in reasonable agreement with calculation. 
The effect of current flow around the superconductor tape edges, 
which occurs in helical windings, is analyzed and it is shown that 
appreciable ac loss can arise if laminated tape with non-supercon- 
ductive edges is used indiscriminately. 


23231 (COO— 2552-6) Assessment and study of existing con- 
cepts and methods of refrigeration for superconducting 
transmission cables. Final report. Kadi, F.J.; Longsworth, R.C. (Air 
Products and Chemicals, Inc., Allentown, Pa. (USA). Advanced 
Products Dept.). Feb 1976. Contract E(11-1)-2552. 223p. Dep. 
NTIS $7.75. 

A review of current programs to develop superconducting 
power transmission shows that current plans require helium 
refrigerators operating at 5 to 13°K and 3 to 15 atm pressure with 
compressor power input in the range of 1,300 to 3,500 HP. Future 
requirements will probably trend toward slightly higher tempera- 
tures and larger refrigerators. Present large helium refrigerators 
and APCI standard nitrogen plants were studied and an average 
outage frequency of about 18 per year is found to be typical for 
both. Cost and reliability studies of alternate refrigeration systems 
based on studies of components shows that the best current system 
which would have a failure rate of once in 20 years would consist 
of two full size oil flooded screw compressors in parallel, 
manifolded to two full size cold boxes and a liquid helium back up 
dewar. The principal area of development needed to implement 
this system is in the switch over mechanisms. These include 
switching to an auxillary power source in the event of power inter- 
ruption, switching to the standby compressor, and switching to the 
back up liquid helium dewar. Costs are projected as being only 
slightly greater than preliminary estimates. 


23232 Apparatus and method for cooling a superconducting 
cable. Schmidt, F. (to Seimens Aktiengesellschaft). US Patent 
3,950,606. 13 Apr 1976. Priority date 24 Oct 1973, German, 
Federal Republic of (F.R. Germany). 10p. 

An arrangement for cooling an electric cable is presented 
that is comprised of deep-cooled inner and outer conductors at 
high voltage and zero potential, respectively, and is provided with 
cable termination, in which the inner and outer conductors are 
connected with respective inner and outer ordinary conductors. 
The invention consists of the provision that separate cooling loops 
with a common coolant supply unit are associated with the inner 
and outer ordinary conductors, and that likewise separate cooling 
loops with a common return and a further common coolant supply 
unit are associated with the inner and outer conductofs. In this ar- 
rangement, the heat losses produced can be removed to the coo- 
lant supply units with relatively high efficiency. 
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REFER ALSO TO CITATION(S) 22492, 23209, 23214, 23436, 
23438, 23459, 24259 


E.J. (E.1. duPont 


23233 Advanced fission and fusion. Hennelly, 
Soc., Suppl.; 


de Nemours and Co., Aiken, SC). Trans. Am. Nucl. 
23: No. 1, 9-10( 1976). 

From Conference on environmental aspects of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 


REFER ALSO TO CITATION(S) 23284, 23330, 23331, 23332, 
23365, 23367, 23368, 23372, 23373, 23374, 23376, 23377, 
23380, 23383, 23390, 23396, 23398 


23234 (ERDA—76-98, pp 1-9) Boiling-water reactors. 
W.E. (Battelle Columbus Richland, peta hong 1976. 

From Workshop stress corrosion crack Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Stress corrosion cracking can occur on sensitized stainless 
steels in BWRs. Events of this type are described and causes 
discussed. Effects of weld joints, heat variations, and BWR en- 
vironmental conditions (shutdown and startup) are pointed out. 
Research is needed to find substitute materials. (DLC) 


23235 (NP—20941) Description of short term program. Plant 
unique torus support systems and attached piping analysis. 
(Nutech, San Jose, Calif. (USA)). 23 Apr 1976. 20p. General 
Electric Co., San Jose, CA. 

For Mark I Containment Owners Group. 

A plan for a plant unique analysis of the torus support 
— and external attached piping has been established. Two or 

dimensional models may be used to evaluate the torus sup- 
port systems. As a minimum, plant unique single degree of 
freedom models will be used to evaluate torus support column 
anchors or the potential for uplift due to the postulated loads. 
Flexibility analyses of the piping systems will be used. A base case 
evaluation will be made using the loads to be specified in Ad- 
dendum No. 2 of the STP report. Additionally, the sensitivity of 
the structural response to upward load will be evaluated using Ad- 
dendum No. 2 loads, corrected to reflect identified conservatisms 
or other information obtained since those loads were specified. 


323 (ORNL/NSIC—96) Design data and safety features of 
commerical nuclear plant. Heddleson, F.A. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 
178p. Dep. NTIS $15.00 

Design data, safety features, and site characteristics are 
summarized for 34 nuclear power units in 17 power stations in the 
United States. Six pages of data are presented for each plant, con- 
sisting of thermal-hydraulic and nuclear factors, containment fea- 
tures, emergency-core-cooling systems, site features, circulating 
water system data, and miscellaneous factors. An aerial perspective 
is also presented for each plant. This volume covers Light Water 
Reactors (LWRs) with Paral 50-508 through 50-549, four 
HTGRs—S50-171, 50-267, 50-450/451, 50-463/464, the Atlantic 
Floating Station 50-477/478, and the Clinch River Breeder 50-537. 


23237 Sizing and selecting criteria for the feedwater system of 
water reactor stations. Senis, R.; Bolognini, G.-C. (ENEL, Rome). 
Elettrotecnica; 61: No. 10, 887- 897(Oct 1974). (In Italian). 

The main design characteristics of the feedwater system in a 
nuclear station are examined, with particular reference to the con- 
trol and safety requirements, and a method for the economical 
comparison of feedwater systems is presented. The paper illustrates 
this method as applied to the C2orso Nuclear Power Station, speci- 
of two turbopumps and one standby oo Finally, 
present trends in this area are reviewed. 7 refs. 


23238 Neutron irradiation embrittlement of reactor pressure- 
vessel steels. Steele, L.E. (Naval Research Lab., Washington, DC). 
Nucl. Saf.; 17: No. 3, 327-343( 1976). 

The future of nuclear power depends importantly on the as- 
surance of safety and reliability. The primary pressure boundary, 
especially the core-region pressure vessel, must withstand the usual 
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service conditions plus neutron radiation, which embrittles, 
hardens, and strengthens the steel used in the pressure vessel. The 
article presented reviews the critical factors associated with radia- 
tion embrittlement and the measures that can be taken to minimize 
this effect and thus enhance system safety for light-water reactors. 


23239 Emergeacy heat removal system for a nuclear reactor. 
Dunckel, T.L. (to Energy Research and Development Administra- 
tion). US Patent 3,935,063. 27 Jan 1976. Filed date 28 Nov 1973. 


10p 

PAT-APPL-4 19,832. 

A heat removal system for nuclear reactors serving as a sup- 
plement to an Emergency Core Cooling System (ECCS) during a 
Loss of Coolant Accident (LOCA) comprises a plurality of heat 
pipes having one end in heat transfer relationship with either the 
reactor pressure vessel, the core support grid structure or other in- 
core components arid the opposite end located in heat transfer 
relationship with a heat exchanger having heat transfer fluid 
therein. The heat exchanger i is located external to the pressure ves- 
sel whereby excessive core heat is transferred from the above reac- 
tor components and dissipated within the heat exchanger fluid. 


POWER REACTORS, NON-BREEDING, LIGHT- 
MODERATED, NON-BOILING WATER 


REFER ALSO TO CITATION(S) 23236, 23238, 23239, 23281, 
23283, 23285, 23287, 23316, 23329, 23333, 23359, 23360, 
23365, 23372, 23380, 23383, 23384, 23387, 23388, 23389, 
23390, 23396, 23398, 24551, 24552 


23240 (BAW—10125) Verification of the three-dimensional 
FLAME code. Mays, C.W. (Babcock and Wilcox Co., Lynchburg, 
Va. (USA). Nuclear Power Generation Div.). Apr 1976. 28p. Bab- 
cock and Wilcox, Lynchburgh, VA. 

FLAME calculations are compared with operating data 
from Oconee Unit 1 and with two independent three-dimensional 
PDQ0O7 calculations for a feed-and-bleed plant containing lumped 
burnable poison. The Oconee | comparisons consider both steady- 
state and transient data.The steady-state calculations are compared 
with operating data from two cycles of operation. The comparisons 
with PDQO7 calculations are for a design transient. Direct com- 
parisons are made between calculations and measurements for the 
Oconee | analyses. No uncertainty is applied to measured power 
densities. The difference in measured and calculated total peak for 
95 percent of the assemblies considered in these comparisons is 
less than 5.3 percent. Based on these analyses, it is concluded that 
FLAME can calculate the total peak to within 5.3 percent for both 
steady-state and transient plant conditions. The maximum devia- 
tion in the total peak calculated by FLAME and one of the 
PDQ07 calculations is 5.6 percent. The maximum deviation with 
the other PDQO7 calculation is 2.5 percent. It is concluded that 
pc FLAME calculations gave the most conservative results of the 

e. 


23241 (CENPD—179) Fuel-clad interaction. C-E thermo- 
structural fuel evaluation methods. (Combustion Engineering, Inc., 
Windsor, Conn. (USA)). Apr 1976. vp. Combustion Engineering, 
Inc., Windsor, CT. 

Thermal and irradiation induced distortions experienced 
during the service life of a fuel rod lead to pellet-clad gap closure 
and local clad stresses and strains. In addition, presence of fission 
products can be detrimental to the ability of the clad to sustain 
such stresses and strains. A thermo-structural fuel evaluation 
model is described which has been developed to analyze the 
response of Zircaloy clad uranium dioxide fuel rods during pellet- 
clad interaction (PCI). The approach taken has been to utilize 
several analyses consisting of (1) an axisymmetric, cylindrical, pel- 
let average model of history dependent behavior of the fuel rod 
and (2) pellet distortion aid cracking models. Stresses and strains 
are to be compared with failure criteria to define conditions for 
which incipient fuel rod failure would exist. A description of the 
mathematical and behavioral models, failure criteria, and results 
for typical fuel rod geometries and power histories is presented. 


23242 (CONF-760622—5) Core barrel motion calibration fac- 
tor calculation. Shahrokhi, F.; Robinson, J.C. (Oak Ridge National 
Labs Tenn. (USA)). 1976. lip. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Neutron transport theory calculations were performed to 
obtain a calibration factor for inferring core-barrel motion from 
spectral density data using excore ionization chambers in PWRs. 
The analysis of core-barrel movement was based on the postulate 
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that the movement is a cantilevered , with the preferred 
direction xix’. 


23243 (WCAP—8453-A) Analysis of data from the Zion (Unit 
1) THINC verification test. Burke, T.M.; Meyer, C.E.; Shefcheck, 
J. (Westinghouse Electric Corp., Pittsbur, Pa. (USA)). May 
1976. vp. Westinghouse Electric Co urgh, PA. 

A test was performed on the ion-1 reactor for the purpose 
of obtaining data to be used in providing additional verification of 
the adequacy of current Westinghouse nuclear and thermal 
hydraulic design methods. This test was designed to obtain coolant 
conditions highly disturbed from those occurring during normal 
operation and, in fact, approach conditions at the reactor operat- 
ing limits at which the reactor would trip by the overtemperature 
AT protection system. A comparison of measured fuel assembly 
exit temperatures to those predicted by the THINC code verifies 
the adequacy of the analysis even as reactor operating limits are 

hed. The exit temperature is conservatively overpredicted 
in the high power assemblies with relative powers greater than 1.2. 
In addition, the adequacy of Westinghouse nuclear design 
procedures is further verified by good agreement between pre- 
dicted and measured core power distributions under abnormal con- 
ditions. The agreement between measured and predicted values is 
within 5 percent on assembly relative power and within 2 percent 
on peak rod relative power. The adequacy of the overall combined 
Westinghouse nuclear/thermal hydraulic analysis of the core is 
demonstrated by comparison of measured fuel assembly exit tem- 
peratures to those predicted by the THINC code using predicted 
power distributions. 


23244 Pressurized water reactor simulation on a hybrid com- 
puter. Easter, J.R.; Mueller, N.P.; Mutafelija, B.A. (Westinghouse 
Nuclear Energy Systems, Pittsburgh). ats 8 -59 of In Modeling and 
simulation. Volume 6, Part 1 G.; Mickle, M.H. (eds.). 
Pittsburgh; Instrument of (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A hybrid computer simulation of a nuclear power plant is 
described that was used to study the reactor core axial power dis- 
tribution and to improve its control during loading and unloading 
maneuvers (load follow). Such control is necessary to prevent sub- 
sequent adverse operating conditions due to core xenon redistribu- 
tion. The novelty of this approach lies in the implementation and 
organization of the mathematical models. The obtained results 
prove that the features of the hybrid computer approach, even in a 
small scale installation, can be satisfactorily used if the models are 
carefully chosen and ‘the modeling detail and accuracy require- 
ments carefully assessed. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 22893, 22897, 22898, 22901, 
23236, 23268, 23364, 23371, 23379, 23381 


23245 (BNL—21047) OSCIL: one-dimensional spring-mass 
system simulator for seismic analysis of high temperature 

reactor core. Lasker, L. (ed.). (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. 7p. (CONF-760622— 23). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

OSCIL is a FORTRAN program written for BNL’s HTGR 
research group to run on the CDC 7600 computer. It was written 
to simulate the effects of seismic input on a High Temperature Gas 
Cooled Reactor (HTGR) core to determine safety standards and 
licensing regulations. It can also be used more generally for any 
one-dimensional non-linear mass-spring system. The model is being 
extended to two-dimensions. 


23246 (CONF-760532—1) Methods of analyses for the chemi- 
cal characterization of high temperzture gas-cooled reactor fuel. 
Botts, J.L.; Costanzo, D.A.; Layton, F.L.; LaValle, D.E. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. 9p. Dep. NTIS $3.50. 

From 78. annual meeting of the American Ceramic Society; 
Cincinnati, Ohio, United States of America *USA®* (3 May 1976). 

Various methods are described which are used to charac- 
terize HTGR coated fuel particles and fuel rods. The advantages 
and accuracy limitations of the various techniques are discussed. 
(DG) 


23247 (CONF-760532—2) In-line monitoring of effluents from 
HTGR fuel particle using a time-of-flight mass spec- 
trometer. Lee, D.A.; Rainey, W.T. Jr.; Canada, D.C. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. 16p. Dep. NTIS $3.50. 
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From 78. annual meeting of the American Ceramic Society; 
Cincinnati, Ohio, United States of America *USA® (3 May 1976). 
A description is presented of the use of a time-of-flight mass 
trometer in monitoring gaseous effluents from HTGR fuel par- 
ticles during fabrication processes. (DG) 


23248 (ORNL/TM—5365) FLODIS: a computer model to 

determine the flow distribution and thermal response of the Fort St. 

Vrain reactor. Paul, D.D. (Oak Ridge National Lab., Tenn. 

a Jun 1976. Contract W-7405-eng-26. 152p. Dep. NTIS 


FLODIS is a combined heat transfer and fluid flow analysis 
calculation written specifically for the core of the Fort St. Vrain 
reactor. It is a lumped-node representation of the 37 refueling re- 
gions in the active core. Heat conduction to the coolant and in the 
axial direction is represented; however, the effect of conduction 
between refueling regions is not included. The calculation uses the 
specified operating conditions for the reactor at power to deter- 
mine appropriate loss coefficients for the variable orifices in each 
refueling region. Flow distributions following reactor trip and a 
reduction in coolant pressure and flow are determined assuming 
that the orifice coefficients remain constant. Iterative techniques 
are used to determine the distribution of coolant flow as a function 
of time during the transient. Results are presented for the evalua- 
tion of the transient for the Fort St. Vrain reactor following 
Sane and cooling with two circulators operating at 

rpm. 


23249 (GERRSR—25) Filter Program. 
(Kernforschungszentrum Karlsruhe (F.R. Germany)). [nd]. Trans- 
lated from pp 86-92 of KFK—1973(Excerpt). 10p. NTIS. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technial Exchange Pro- 


Performance studies are described for a recirculation air 
filter system for removal of radioactive iodine from the contain- 
ment of an HTGR reactor following a depressurization accident. 
Included are data on aging of adsorbent at room temperature, tem- 
perature effects on adsorbent performance, and filter testing 
procedures. (DG) 


23250 (ORNL-tr—4178) Cesium from fuel element 
graphite A3. Hoinkis, E.; Stritzke, D. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (F.R. Germany). Bereich 
Kernchemie und Reaktor). 1976. Translated by M. Gerrard from 
German. 3p. Dep. NTIS $3.50. 

137Cs was applied to the polished surface of specimens made 
from graphite type A3 by flashing the tracer from a heated Pt-fila- 
ment. The rates of desorption into vacuum have been measured as 
functions of heating rate and surface concentrations. The desorp- 
tion processes could be described using first order kinetics. The 
desorption curves showed two distinct peaks. One peak represents 
Cs-desorption from sites of uniform desorption energy (1.5 eV). 
beg He peak contains a continuum of desorption energies (2.2 
to 3.2 eV). 


23251 (ORNL-tr—4176) Cesium diffusion in fuel element gra- 
phite A3. Hensel, W.; Hoinkis, E. (Hahn-Meitner-Institut her 
Kernforschung Berlin. G.m.b.H. (F.R. Germany). Bereich 


Kernchemie und Reaktor). 1976. Translated by M. Gerrard from 
German. 4p. Dep. NTIS $3.50. 

Diffusion coefficients for "Cs in graphite type A3 have 
been determined in the temperature range 800 to 1150°C. Initially 
the specimens were outgassed at 1450°C. A thin film (less than or 
equal to 0.1 monolayers) of 437Cs containing a small amount of 
carrier was evaporated onto one of the end surfaces of each of two 
cylindrical specimens. The specimens were placed, their radioac- 
tive faces in contact, within a resistance furnace and annealed at a 
known time and temperature. Outgassing of the specimens, the ap- 
plication of the tracer and the diffusion anneal were carried out in 
the same apparatus at a pressure of less than 10~’ torr. The 
penetration profiles of the tracer were determined using the 
residual activity method. The specimens were sectioned with an 
accuracy of +-2 ym. The diffusion of cesium in graphite type A3 
at temperatures less than or equal to 1150°C cannot be described 


by a single stage diffusion process. 
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REFER ALSO TO CITATION(S) 22902, 23236, 23239, 23317, 
23318, 23320, 23321, 23322, 23323, 23324, 23361, 23363, 
23366, 23369, 23375, 23378, 23799, 24922 


23252 (ANL— 8119) Irradiation behavior of 


unencapasulated 
EBR-II Mark-II driver fuel to a maximum burnup of 6 at. %. Hof- 
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man, G.L.; Beck, W.N.; Strain, R.V.; Hayner, G.O.; Walter, C.M. 
(Argonne National Lab., Ill. (USA)). Feb 1976. Contract W-31- 
109-eng-38. 80p. AT. 
An advanced driver-fuel design (Mark II) for rimental 
Breeder Reactor No. Il (EBR-II) has been tested in EBR-II to a 
peak burnup of 6 at. percent. All the approximately 550 elements 
used in this test contained as fuel an alloy of metallic uranium, en- 
to 64 percent in **U, and 5 wt percent of stable metallic 
products (called ‘’fissium’’). About half the elements were 
annealed Type 304 L stainless steel, and half with an- 

ype 316 stainless steel. All were unencapsulated. The ir- 
conditions for the test were similar to those envisioned 

luction driver elements. No cladding failures or abnormal 
behavior of the elements were experienced, and the design, in 
general, behaved as predicted. The elements using Type 316 stain- 
less steel as cladding were judged superior based on greater dimen- 
sional stability and lower chemical interaction of fuel and cladding. 


23253 (ANL-CT—76-25) Vibration of a group of circular 
cylinders in a confined fluid. Chung, H.; Chen, S.S. (Argonne Na- 
tional Lab., Ill. (USA)). Feb 1976. 52p. ‘Dep. NTIS $4.50. 

Unde and modeling fluid/structure interaction in 


ponent vibration problems. As a step toward satisfying this require- 
ment, a method of w theory is 
developed for analyzing free vibration of a group of cylinders im- 
mersed in a fluid contained in a cylinder. The method of analysis 
presented can determine the added mass coefficients and natural 
frequencies of coupled cylinder-fluid systems. To demonstrate the 
method the coupled natural frequencies for two eccentrically 
located cylinders with a fluid-filled gap are calculated and 
discussed. A few other examples are also given to show the added 
mass coefficients. 


23254 (ANL-CT—76-30) Dynamic responses heat 

tube banks. Chen, S.S.; Jendrzejczyk, J.A. ha Na- 
tional Lab., Ill. (USA)). Apr 1976. Contract W-31- -109-eng-38. 
58p. Dep. NTIS $4.50. 

Understanding and modeling fluid/structure interaction in 
cylinder bundles is a basic requirement in the development of 
analytical methods and guidelines for designing LMFBR heat 
exchanger and reactor fuel assemblies that are free from com- 
ponent vibration problems. As a step toward satisfying this require- 
ment, an analytical and experimental study of tube banks vibrating 
in liquids is presented. A general method of analysis is presented 
for free and forced vibrations of tube banks including tube/fluid in- 
teraction, and numerical results are given for tube banks subjected 
to various types of excitations. Two cantilevered tubes were tested 
in a water tank, and the natural frequencies and forced responses 
of coupled motion were measured. Experimental data and analyti- 
cal results are reasonably good agreement. The analytical 
method presented is currently being extended to account for the 
flowing fluid in tube banks and will be used in the development of 
the mathematical models for crossflow- and parallel-flow-induced 
vibrations of tube bundles. Those models will be useful in predict- 
ing the response of tube bundles and in design to avoid detrimental 
vibration. 


stream- 
ing experiment at the TSF. Slater, C.O.; Bartine, D.E. 
Por Ridge National Lab., Tenn. (USA)). 1976. 7p. Dep. NTIS 


From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

An experiment is described which was performed to provide 
benchmark data to test GCFR fuel pin streaming calculations. The 
experiment, performed at the Tower Shielding Facility, consisted 
of 902 UO, fuel pins arranged on a triangular pitch with a void 
fraction comparable to that of the GCFR. A spectrum modifier 
consisting of a spectrum modifier was used to provide a spectrum 
similar to that of a fast reactor. Spectral measurements tended to 
show a strong streaming effect with the total flux showing a sharp 
drop over small angular traverses from the centerline. Two-dimen- 
sional calculations employing both homogeneous and heterogene- 
ous models were used to calculate neutron spectra. Data are 
presented and compared. (DG) 


23256 (CONF-760622—11) Measured internal gas-flow con- 
ductance of an GCFR fuel rod. Longest, A.W.; Gat, U.; 
Conlin, J.A.; Campana, R.J. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 7p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The gas flow conductance through an operating stainless- 
steel clad, mixed-oxide fueled rod with a UO, blanket has been 


23255 (CONF-760622— 10) Analysis of the GCFR pin 
performed 
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measured periodically in-situ over a period of more than three 
years and 90 MWd/kg (9.6/sup a//o) burnup. Loss of flow con- 
ductance was negligible until about 50 MWd/kg fuel burnup and 
then began decreasing exponentially. Correlation of the data with 
flow measurements, gamma scanning, and metallography data 
taken during post-exposure examination from other irradiations 
and laboratory simulations of fission product transport in breeder 
reactor fuel rods suggests that cesium uranate formation in the pel- 
let-cladding gap at the fuel-blanket interface may be the cause of 
the loss of conductance. 


23257 (CONF-760622— 15) Measurements and calculations of 
neutron fluxes a simulation of the CRBR upper axial 
shielding. Maerker, R.E.; Muckenthaler, F.J. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. 6p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Measurements, using a 4-in. Bonner Ball, have been made 
of the neutron fluxes penetrating a simulation of CRBR upper axial 
biological shielding at the Tower Shielding Facility. The simulation 
consisted of a 45.7 cm thick slab of SS-304 followed by a series of 
sodium tanks having a total thickness of 457 cm followed by slabs 
of carbon steel up to 61.0 cm thick. Measurements were made be- 
hind the stainless steel, behind intermediate thicknesses of 152 cm, 
305 cm, and 457 cm of sodium (with the stainless steel in place), 
and behind various thicknesses of the carbon steel following both 
305 cm and 457 cm of sodium (also with the stainless steel in 
— Calculated and measured data are presented and com- 
pared. 


23258 (CONF-760622—17) Data testing of the 126/36 
neutron-gamma ENDF/B-IV coupled library for LMFBR core and 
shield anaysis. White, J.E.; Wright, R.Q.; Williams, L.R.; Weisbin, 
C.R. (Oak Ridge National Lab., Tenn. (USA)). 1976. 4p. Dep. 
NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

A description is given of the library testing program and 
results obtained to date in efforts to establish the library per- 
formance for a variety of important LMFBR core and shield appli- 
cations. Calculational experience to date is summarized, including 
CSEWG Phase II data testing, comparisons of processed cross sec- 
tions to measurements of gamma-ray production cross sections, 
RDD processing methods testing, and comparison of calculations 
to measurements of dose through thick steel/sodium/steel shields. 


23259 (CONF-760622—24) Effects of a spectral modifier on 
the Clinch River Breeder Reactor low level flux monitor experi- 
ments conducted in ZPPR-S. Selby, D.L.; McAdoo, J.W.; Flanagan, 
G.F.; Tillett, G.C. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.). 1976. Sp. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Current design of the Clinch River Breeder Reactor 
(CRBR) calls for the at-power flux monitors to be located outside 
the reactor vessel some 330 cm from the center of the core. This 
design uses these same detectors for the monitoring of refueling 
operations and the subsequent approach to power. Although 

quate for at-power operation, these monitors could prove mar- 
ginal in the shutdown mode (so called low level flux monitors). A 
series of experiments are to be performed on the CRBR engineer- 
ing mockup (ZPPR-5) to test the ex-vessel monitors. The matrix 
design limits the distance from the core center to the detector 
position to approximately 200 cm. Hence, the full 330 cm from 
the core center to the LLFM can not be mocked up in the ZPPR-5 
assembly. An attempt was made to design a spectral modifier 
which would result in the same source and absorber detector 
response as found in the CRBR design. This was accomplished 
using the source and adjoint fluxes obtained from a one-dimen- 
sional ANISN calculation. The results of examinations of several 
materials are presented. 


23260 (COO— 2467-3) Three-dimensional LMFBR shielding 
design and analysis code. Final report. Impink, A.J. Jr.; Bucholz, 
J.A.; Poncelet, C.G. (Carnegie-Mellon Univ., Pittsburgh, Pa. 
(USA). Dept. of Nuclear Engineering). 1976. Contract AT(11-1)- 
2467. 280p. (CMU-NE—203). Dep. NTIS $9.25. 

A fast three-dimensional design-oriented transport method is 
developed for the solution of both neutron and gamma shielding 
problems. It combines a nodal approach with analytic integral 
transport to achieve relative speed and accuracy. It is inherently 
three-dimensional and can accommodate high-order anisotropic 
scattering. Although evaluated primarily for LMFBR shielding con- 
figurations, the method has potential for useful application in other 
particle transport problems. 


2456 
analytical methods and guidelines for designing LMFBR heat 
exchanger and reactor fuel assemblies that are free from com- 
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23261 (CRBRP-PMC—76-03) Clinch River Breeder Reactor 
Plant review, Spring 1976. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1976. 46p. AT. 

An outline is presented of the Clinch River Breeder Reactor 
instrumentation system, and an empirical method is discussed for 
calculation of inlet plenum transient temperatures. A discussion is 
presented on ial flow blockage effects in an LMFBR fuel as- 
sembly. (DG) 


23262 (GA-A—13815) Gas-Cooled Fast Breeder Reactor. 
Quarterly progress report, November 1, 1975—January 31, 1976. 
(General Atomic Co., San Diego, Calif. (USA)). 22 Mar 1976. 
Contract E(04-3)-167. vp. Dep. NTIS $9.00. 

Progress is reported in development of GCFR fuel, blanket, 
and control elements; development of the pressure equalization 
system for GCFR fuel; out-of-pile loop facility test program 
planning; fuels and materials development; fuel, blanket, and con- 
trol rod analyses and development; nuclear analysis and reactor 
physics for GCFR core design; shielding requirements for the 
GCFR; reactor engineering to assess the thermal, hydraulic, and 
structural performance of the core and the core support structure; 
plant systems control; development of reactor components, includ- 
ing reactor vessel, control and locking mechanisms, fuel handling 
equipment, core support structure, shielding assemblies, main heli- 
um circulator, steam generator, and auxiliary circulator; develop- 
ment of a helium circulator test facility; and reactor safety, includ- 
ing an in-pile safety evaluation program. 


23263 (HEDL-SA— 1022) Irradiation creep/swelling interac- 
tions. Wire, G.L.; Straalsund, J.L. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Nov 1975. 15p. (CONF- 
751051—5). Dep. NTIS $3.50. 

From US-German info exchange meeting; Washington, Dis- 
trict of Columbia, USA (13 Oct 1975). 

Results of a recent fast flux neutron irradiation experiment 
in EBR-II designed to determine the effects of high levels of prior 
irradiation (to 10"n/cm?, E greater than 0.1 MeV) on the irradia- 
tion induced deformation rate of 304 SS at 800°F are reported. 
The data are analyzed in terms of a model which includes 
enhancement of creep with increasing swelling rates. The primary 
conclusion drawn from the data is that the steady state deviatoric 
creep coefficient increases by at least a factor of 1.7 as the 
specimen fluence increases from 5.0 to 10.0 x 10*n/cm? (E 
greater than 0.1 MeV). The irradiation creep coefficients are con- 
sistent with a linear variation in swelling rate over the entire data 
range. Relatively narrow ranges for the steady state high fluence 
creep coefficients for tensile loading and pressurized tube loading 
are also deduced from the data. Comparison of this data with that 
obtained from pressurized tubes indicates that swelling enhance- 
ment coefficients derived from different stress states are in agree- 
ment within experimental uncertainty. The significance of these 
creep coefficients in relation to duct bending, duct bulging and 
creep in biaxial loading is discussed. The restrictions that the ex- 
perimental results place on the choice of a theoretical model for 
irradiation creep are discussed. 


23264 (HEDL-TME—75-43) Reactor materials performance 
predictions using damage functions: of fluence limit uncer- 
tainties. Odette, G.R.; Simons, R.L.; McElroy, W.N. (Hanford En- 
ineering Development Lab., Richland, Wash. (USA)). Jan 1976. 
tract E(45-1)-2170. 109p. Dep. NTIS $5.50. 

Some limits to appropriate application and the charac- 

teristics of uncertainties in damage function analysis were in- 
vestigated by means of computer experiments. Simulated irradia- 
tions in available neutron spectra were evaluated in terms of sim- 
ple damage models and were used to study (1) the existence of 
damage functions, (2) the uniqueness of damage function solu- 
tions, (3) data error propagation, and (4) procedures for combin- 
ing various errors to provide a total lower bound fluence limit for 
a specified property change. Not surprisingly, an important factor 
in achieving a successful damage function analysis was found to be 
the similarity between the experimental spectra which were used to 
generate the damage function and the spectra in which it was ap- 
plied. 
23265 (HEDL-TME—76-24) LMFBR mixed oxide fuels 
i semi-annual report, July—December 1975. Burgess, 
C.A.; Sheely, W.F. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Feb 1976. Contract E(45-1)-2170. 92p. 
AT. 

Recent results are presented from studies of the properties 
and behavior of mixed oxide fast breeder reactor fuels, including: 
methods to control fuel-cladding chemical interaction; mechanistic 
evaluation of fuel-cladding chemical interaction; reirradiation of 
EBR-II test pins in GETR; and behavior of oxide fuel during ther- 
mal transients. Also reviewed are advances in LMFBR component 
fabrication, including: Mark-II GETR/TREAT capsule fabrica- 
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tion—safety program; Mark-lIIC loop test train fabrication; ad- 
vanced microstructural characterization of mixed oxide fuel; non- 
spherical porosity fuel characterization development; ANL/SLSF 
and IPE safety development fuel pin fabrication; HEDL high per- 
formance oxide test pin fabrication; test fuel and pin fabrication; 
driver fuel assembly; high exposure plutonium process develop- 
ment and demonstration; tag gas capsule fabrication; RDT stan- 
dards; CRBRP equipment specifications for fuel and radial blanket 
assemblies; fuel assembly fabrication development; laser welding of 
fuel pin end cap; and neutron radiography facility preparation. 


23266 (ORNL—5119) Gas-cooled fast reactor program 
progress report for January 1, 1974—June 30, 1975. (Oak Ridge 
— Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 
p. 
Progress is summarized in the following areas: GCFR pres- 
sure vessel and closure studies, GCFR irradiation experiments, 
GCFR core flow test loop, and GCFR shielding studies. (DG) 


(ORNL—5149) Post-test examination of Alco-SCTI 
sodium-to-sodium heat - Goodwin, G.M. (comp.). (Oak 
Ridge National Lab., Tenn. (USA)). May 1976. Contract W-7405- 
eng-26. AT. 

The results are presented of the post-test examination of the 
Alco-SCTI sodium-to-sodium heat exchanger. This unit, also 
referred to as an intermediate heat exchanger (IHX), was tested in 
the Sodium Components Test Installation (SCTI) at the Liquid- 
Metal Engineering Center (LMEC) as a part of the USAEC-ERDA 
Liquid-Metal Fast Breeder Reactor Program. The IHX operated in- 
termittently over a period of nine years, exchanging heat from a 
gas-fired primary sodium system to a secondary sodium system 
containing, at different times, two prototype sodium-heated reactor 
steam generators, the Alco-BLH (Baldwin-Lima-Hamilton) steam 
generator and the Atomics International (Al) modular steam 
generator (MSG). The IHX was removed from the SCTI and 
delivered to ORNL in August 1974 for detailed post-test examina- 
tion. The main areas of interest during the examination were tube- 
to-tube-sheet weld integrity, mass transfer effects (including car- 
bon transfer), caustic corrosion, and fretting or vibrational 
damage. Included in the investigation were two primary cold-leg 
trap valves which saw service for the entire lifetime of the IHX. 
The results and conclusions presented are considered to bear 
directly on the current and future designs of sodium-to-sodium 
heat exchangers. 


23268 (ORNL/TM—5226) Background information for in- 
terim of inelastic analysis or high-tempterature reactor 
components of 2 1/4 Cr—1 Meo steel. Pugh, C.E.; Robinson, D.N.; 
Clinard, J.A.; Corum, J.M.; Liu, K.C.; Klueh, R.L.; Swindeman, 
R.W. (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. 162p. AT. 

The report presented addresses the background information 
on which interim inelastic analysis methods for 2'/, Cr-1 Mo steel 
have been identified. Constitutive equations for representing 
elastic-plastic and creep responses are given along with guidelines 
for their implementation. These are presented as an addition to the 
section in RDT Standard F9-ST which presently contains the 
guidelines provided earlier for types 304 and 316 stainless steel. 
The bases for the recommendations are discussed relative to ex- 
perimental observations covering temperatures to 593°C (1100°F), 
and predictions are compared with test data for various uniaxial 
loading histories. Strengths and shortcomings of the recommended 
interim procedures are identified and discussed. 


23269 (ORNL/TM—5400) Performance of Eu,0, in FTR 
design-oriented irradiation test in EBR-II. Martin, M.M. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W-7405- 
eng-26. 52p. AT. 

An excellent candidate neutron absorber material for fast 
nuclear reactors is europium sesquioxide. The Eu,O; offers the 
possibility of a reliable, long-lived, environmentally acceptable, and 
economical control system. It can be fabricated readily into dense 
shapes, has a high nuclear worth that it retains during burnup, anc 
does not generate helium and tritium when it captures neutrons 
This test elucidates its irradiation behavior under temperature and 
thermal stress conditions anticipated for a Eu,O;-bearing control 
rod in the Fast Test Reactor. A total of 103 Eu,O; test pellets of 
either cubic or monclinic crystal structure, hot-pressed or sintered 
products, 12.7 or 16 mm (0.50 or 0.63 in.) in diameter, and hav- 
ing densities in excess of 90 percent of theoretical were irradiated 
in row 8 of the Experimental Breeder Reactor to a fluence of 8 x 
105 neutrons/m? (greater than 0.11 MeV). An additional exposure 
in row 2 that achieved centerline temperatures up to about 1550°C 
(2822°F) accumulated a total fluence of 18 x 10** neutrons/m? in 
18 of the monoclinic-phase specimens. In all cases, postirradiation 
examination revealed only small changes (less than | percent) in 
the dimensions of the test pellets and showed Eu,O;-type 316 


Stainless steel and Eu,O,-sodium to be compatible material 
systems. ressed cubic pellets were free of macro- and micro- 
cracks. The hot-pressed monoclinic pellets were also free of 


microcracks, but they contained many axial and — 
macrocracks and generally exhibited poor physical — 
sintered monoclinic test pellets that were agg eed to the ches 
level of thermally induced stress usually formed 

macrocrack. 


23270 (PB—244254) Summary Hammitt, F.G. 
(Michigan Univ., Ann Arbor (USA). Cavitation and Multi 
Flow Lab.). Feb 1975. 15p. (UMICH—01357-1-F). NTIS $3. 

GK-1889 in studying bubble nucleation in sodium by both experi-- 
mental and theoretical means. (GRA) 


23271 po peti High strain rate tensile tests of 
at 550°F (LWBR development program). Crescimanno 

P.J. (Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). Feb 

1976. Contract E(36-1)-GEN-14. 49p. Dep. NTIS $4.00. 

Constant strain rate tests and load tests were con- 
ducted to characterize the high strain rate behavior of irradiated 
and unirradiated Zircaloy at 550°F. These tests showed that the in- 
crease in yield and ultimate strengths for irradiated material at 
elevated strain rates are similar to those observed for unirradiated 
materials. Further, 20-millisecond pulse tests of unirradiated Zir- 
caloy showed that plastic strains less than | percent per pulse were 
developed even though peak stress levels approached twice the 
static yield strength. 


23272 Data for Type 304 
stainless steel tubular test program. Wu, P.C.S. 
(Westinghouse Electric Corp., Madion, Pa. (USA). Advanced 
Reactors Div.). Mar 1976. Contract E(11-1)-3045. 230p. AT. 

A semi-automatic data acquisition has 
developed to process the test measurements and related informa- 
tion obtained on the tubular specimen creep test program con- 
pooh at Westinghouse Advanced Reactors Division (ARD). In 
this data package detailed information is provided for all Type 304 
stainless steel tests completed. The information concerning sample 
history, geometry, fabrication and quality control, equipment and 
instrumentation, test conditions, and measurements recorded for 
each test is sufficiently comprehensive to permit data reduction 

and evaluation. 


23273 (WARD-HT— 3045-16) Validation of high temperature 
design methods and criteria. Quarterly progress report for period 
ending August 31, 1975. Bishop, E.C. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). May 1976. 
Contract E(11- 1)-3045. 110p. AT. 

Progress is reported in the testing and analysis of types 304 
and 306 stainless steel plates and tubular specimens for FFTF and 
LMFBR pressure containing components. Included are data on 
core design methods, basic specimen testing, structure testing, 
FFTF intermediate heat exchanger inlet nozzle testing, analysis 
methods and procedures, elevated temperature design standard, 
and crack propagation testing. (DG) 


23274 (WARD-RB—3045-12) Radial blanket design and 
development. progress report for period ending 
November 30, 1975. Bishop, E.C. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). May 1976. Con- 
tract E(11-1)-3045. 88p. AT. 

Summaries of prior work and current progress are presented 
for the following task areas: radial blanket assembly heat transfer 
testing; radial blanket fuel and assembly irradiation testing; radial 
blanket flow orificing test; and radial blanket rod bundle compac- 
tion tests. (DCC) 


23275 (GERRSR—27) Post-accident recirculation air filter for 
separating fission products from the atmosphere of the reactor con- 
tainment. (Kernforschungszentrum Karlsruhe (F.R. Germany)). 
[nd]. Translated from pp 1-9 of KFK—2165(Excerpt). 13p. NTIS. 

Work performed under Nuclear Regulatory Commis- 
sion—Light Water Reactor Safety Technical Exchange Program. 

Performance testing of iodine filtration systems and com- 
ponents is reported. Data are presented on inorganic adsorbent 
performance. (DG) 


23276 Thermal transient simulation tests of a sodium valve. 
Cho, S.M.; DeMuri, R.J. (Liquid Metals Engineering Center, 
Canoga Park, CA). Nucl. Eng. Des.; 31: No. 1, 31-45(1974). 

The feasibility of thermal transient testing of sodium com- 
ponents using a fluid other than sodium is considered. Simulation 
of thermal transient conditions that may exist in the sodium system 
is considered to be, in general, achievable in a special test fixture, 
if the thermal and hydraulic conditions of the fluid to be used are 
properly selected. This feasibility is demonstrated for the 28 in. 
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FFTF hot-leg isolation valve by introducing a high-speed gaseous 
nitrogen flow into an annulus formed by the valve body and a 
cylindrical pipe insert. The structured wall temperature distribu- 
tions were estimated first for the sodium system, and the simula- 
tion was established by equating the transient heat transfer rates as 
a function of time at key locations in both real sodium and simu- 
lating nitrogen systems. Remarkably good simulation test results 
were achieved. 


—. Model of a hydraulic coupling as used for analysis of the 
— drive for a sodium-cooled nuclear reactor. Mar- 
kowski, F.J. (Westinghouse Advanced Reactors Division, Madison, 
a 0. 61-63 of In Modeling and simulation. Volume 6, Part 1. 
.G.; Mickle, M.H. (eds.). Pittsburgh; Instrument Society of 
(1975). 

From 6. annual conference on 
Pittsburgh, Pennsylvania, USA (24 or 1975). 

See CONF-750418—P1. 

The paper describes a digital time-response simulation of a 
hydraulic ccuiinn of the coolant pump drive assembly typical for 
a liquid metal fast breeder reactor. The model is of the macroscop- 
ic type, suitable for large-scale digital plant simulation. 


23278 Reliability modeling of Clinch River Breeder Reactor 
electrical shutdown systems. Schatz, R.A.; Deutsch, K.L. 
(Westinghouse Advanced Reactor Div., Madison, — PP 567-574 
of In Modeling and simulation. Volume 6, Part 1 Vogt, W.G.; 
a M.H. (eds.). Pittsburgh; Instrument Society of America 
(1975) 

From 6. annual conference on and simulation; 
Pennsylvania, USA (24 “Mean 

See CONF-750418—P1. 

The initial simulation of the probabilistic properties of the 
Clinch River Breeder Reactor Plant (CRBRP) electrical shutdown 
— is presented. A model of the reliability (and availability) of 

systems is ptesented utilizing Success State and continuous- 
time, discrete state Markov modeling techniques as significant ele- 
ments of an overall reliability assessment process capable of 
demonstrating the achievement of program goals. This model is ex- 
amined for its sensitivity to safe/unsafe failure rates, subsystem 
redundant configurations, test and repair intervals, monitoring by 
reactor genes he the control exercised over system reliability 
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design tions and the selection of system operating 
acteristics. 
23279 Dynamic simulation of LMFBR demonstration plant. 


Batenburg, A.; Luffey, F.C. (Westinghouse Advanced Reactors 
Div., Madison, PA). pp 583-587 of In Modeling and simulation. 
Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; In- 
strument Society of America ( 1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P!1. 

The thermal-hydraulic model of the LMFBR for use in 
design thermal transient analysis and plant performance analysis is 
presented. ‘‘DEMO”’ is a digital computer program written in For- 
tran. The program has been used to simulate the Clinch River 
Breeder Reactor Plant. ‘DEMO’ evolved from a hybrid simula- 
tion model and consists of more detail in nodal representation of 
key plant components, more detail in calculating various coeffi- 
cients, plus the added capability of extending the transient analysis 
beyond normal plant operating conditions. 


23280 (ANL-Trans— 1057) In-service inspection of the prin- 
cipal tank of SUPER-PHENIX. Gallet, B. Mar 1976. Translated 
from French. (CONF-760314—2). 8p. Dep. NTIS $3.50. 

From Meeting on inservice-inspection and monitoring of 
LMFBRs; Bensberg, German Democratic Republic (9 Mar 1976). 

Service inspection of the primary tank of the SUPER- 
PHENIX reactor is something new in relation to PHENIX: the pos- 
sibility now exists of testing for surface imperfections as well as de- 
fects in the interior of the tank and of following their evolution. 
Since baffles for thermal protection of the primary tank prevented 
access to the interior of the tank, a sufficient space between this 
tank and the security tank was envisioned in order to facilitate ac- 
cess. It is possible, through this penetration between the two tanks, 
to visually inspect the security tank. 
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23281 (BAW— 10096A(Rev.2)) B and W NPGD quality as- 
surance program for nuclear equipment. (Babcock and Wilcox Co., 

Lynchburg, Va. (USA). Nuclear Power Generation Div.). Mar - 
1976. 128p. Babcock and Wilcox, Lynchburgh, VA. 
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The B and W Quality Assurance Program (QAP) is 
described. The report is divided into 18 sections conforming in for- 
mat to the 18 requirements listed in Appendix B of 10 CFR 50. 


(DOCKET-50184—43) National Bureau of Standards 
Reactor (Misc). Progress report on new fuel storage facilities. 
(National Bureau of a Washington, D.C. (USA)). 4 May 
1976. Ip. Dep. NTIS $ 
operational by the end of May 1976. (LK) — 


23283 (DOCKET-50250—474) Turkey Point Plant, Units 3 
and 4. Semiannual report No. 7, July—December 1975. 
(Florida Power and Light Co., Miami (USA)). 27 Feb 1976. 181p. 
(DOCKET-5025 1—455). 

Unit 3 generated 1,968,074 MWh(e) net electric power and 
the generator was on line 2,802.9 hrs. Unit 4 generated 2,560,476 
MWh(e) and was on line 3,944.8 hrs. Information is presented 
concerning operations, power generation, shutdowns, maintenance, 
changes, tests, experiments, radioactive effluent releases, radiologi- 
cal environmental monitoring, and occupational personnel radia- 
tion monitoring. (FS) 


23284 (DOCKET-50259—792) Browns Ferry Nuclear Power 
Station, Units 1 and 2. Semiannual report, July—December 1975. 
(Tennessee Valley Authority org (USA)). 1975. 36p. 
(DOCKET-50260—568). NTIS $ 

Both units remained this period. The 
majority of the operational activities concerned identification, 
removal, and repair of cables and trays damaged by the fire. 
eee inspections, and testing were performed. 


(FIND—50413-R1) FIND: Catawba Nuclear Station, 
Units 1 and 2. Moore, M.M. (ed.). (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA)). May 1976. 21p. Dep. NTIS $3.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. (DG) 


23286 (FIND—50549) FIND: Greene County Nuclear Power 
Plant. Hendricks, P.L. (ed.). (Nuclear Regulatory Commission, 
Washington, D.C. (USA)). Jun 1976. 20p. Dep. NTIS $3.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. 


23287 (FIND-STN—50495-R1) FIND: Pressurized Water 
Reactor Reference Nuclear Power Plant. Standard Safety Analysis 
Report (SWESSAR-P1). Stone and Webster Engineering Corpora- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
May 1976. 12p. Dep. NTIS $3.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. 


23288 (NRCI—75/INDEX-2) Indexes to Nuclear Regulatory 
Commission January 19—December 1975. (Nuclear 
Regulatory Commission, Washington, D.C. (USA)). 1975. 150p. 
TIC $2.50. 

An index is presented for issuances received from the U.S. 
Nuclear Regulatory Commission, the Atomic Safety and Licensing 
Appeal Boards, and the Atomic Safety and Licensing Boards. 


23289 (NUREG/PRDI—76/5) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
May 1976. 68p. TIC $3.50. 

Citations and subject indexing to the documentation as- 
sociated with civilian nuclear power plants are presented. This 
material is that which is submitted to the U.S. Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. (DG) 


23290 (NUREG/PRDI— 76/6) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Jun 1976. 77p. TIC $3.50. 


NUCLEAR POWER PLANTS 


Citations and subject indexing to the documentation as- 
sociated with civilian nuclear power plants are presented. This 
material is that which is submitted to the U. S. Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is both by 
Docket number and by nuclear power plant name. (DG) 


23291 (RDT-E—6-20T(5-76)) Austenitic stainless steel hex- 
agonal duct tubes for core components and assemblies. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). May 
1976. 25p. RSO. 

This standard establishes the requirements for austenitic 
stainless steel seamless hexagonal duct tubes for fuel, control rod, 
and other core component assemblies. 


23292 (TVA-TR—75-01) Quality assurance program descrip- 
tion for design, construction, and operation of TVA nuclear power 
plants. Chapter 17 of the SAR. (Tennessee Valley Authority, Chat- 
tanooga (USA)). 1975. 198p. TVA, Chattanooga, TN. 

The Tennessee Valley Authority (TVA) Quality Assurance 
Program developed for the planning, design, construction, opera- 
tion, and maintenance of TVA nuclear plants is presented. The in- 
troductory sections describe the purpose of this report and 
reference statements of policy. Section 17.0.1 describes TVA's or- 
ganization and includes a chart showing the overall relationship 
among the Office of Engineering Design and Construction 
(OEDC), the Office of Power, and the Division of Purchasing. Sec- 
tion 17.1A describes OEDC’s organization and program for quality 
assurance (QA) during planning, design, and construction of 
nuclear power plants. Organization charts and a brief description 
of the purpose and scope of key TVA QA procedures with a cross- 
index relating them to the Quality Assurance Criteria of 10 CFR 
50, Appendix B, are included. Section 17.2 describes the QA or- 
ganization and program for plant operation. It includes organiza- 
tion charts and a cross-index of 10 CFR 50, Appendix B, criteria 
and applicable TVA procedures. 


23293 Chicago; American Nuclear Society (1974). 13p. 

The standard addresses itself only to technical specifica- 
tions. It is not intended that the standard be used as a demand 
model for backfitting purposes. The standard should be a vital aid 
for the new owner-agency and should be helpful for the facility un- 
dergoing change or modification. 


23294 Seismic specifications, regulatory and standards. 
Fischer, E.G. pp 100-103 of In Proceedings of the 21st annual 
technical meeting. Vol. I. Mt. Prospect, IL; Inst. of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

During the past five years a wide variety of customer 
Seismic Specifications for nuclear power plant equipment have 
been transformed into specific Regulatory Guides by the AEC and 
more general Standards by IEEE, ANSI and others. Those docu- 
ments representing a consensus will be listed for further study, but 
their immediate appraisal shows important problem areas that can 
only be circumvented by ‘‘justification’’ procedures involving sub- 
jective judgments with no guarantee of approval. This paper on 
seismic qualification standards is the first presentation in the IES 
session entitled "Overview of Earthquake Effects on Nuclear 
Power Plants.’’ Further discussion of ‘problem areas’’ from the 
equipment vendors’ point of view can be conveniently categorized 
under the six different subjects to be presented in this session. 


23295 (REG/G—1 6)(5-76)) Code case acceptability: 
ASME Section III design and fabrication. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Standards 
Development). May 1976. 7p. NUREG. 

Section II] ASME Code Cases oriented to design and fabri- 
cation of reactor coolant pressure boundary components that are 
generally acceptable to‘the NRC staff for implementation in the 
licensing of LWR plants are listed. 


ECONOMICS 
REFER ALSO TO CITATION(S) 23469 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 22899 
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Water required to mine, process, reprocess nuclear fuels, 
storage of wastes. Parker, F.L. (Vanderbilt Univ., Nash- 
ville). pp 250-255 of In Water management by the electric power 
i . Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 
rom 8. water resources symposium; Austin, Texas, United 
States of America °USA® (14 Jan 1975). 
See CONF-750140—. 
in the nuclear fuel cycle, with the exception of the reactor itself, 
are detailed. A 1,000 MWe LWR is used as the basis for the calcu- 
lations. Computations show that a total for the entire nuclear fuel 
cycle of 3,400 million gallons per year would be required. (LK) 


23297 Optimum static distribution in nuclear power 
reactors. Cook, B.M. (Westin Electric Corp., Monroeville, 
PA); El-Bassioni, A.A. pp 65-69 of In Modeling and simulation. 
Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; In- 
strument Society of America (1975). 
From 6. annual conference on modeling and simulation; 
, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

In this work, the optimal fuel enrichment and burnable 
poison distributions are determined by the complex method. This 
sequential method is particularly adequate in handling nonlinear, 
as well as linear, constraints and each iteration will result in an im- 

core loading configuration. In the model used, the flux, 

the power distribution, is calculated by a one-dimensional, 
one energy group diffusion code. The model is then extended to 
two-dimensional cases. The core configuration is maintained criti- 
cal by adjusting a chemical shim within specified limits. Further 
constraints on the problem arise from the maximum local power 
and the availability of fuel of various enrichments. 


23298 Thorium-based fission reactor fuels. Spinrad, B.I. 
(Oregon State Univ., Corvallis). Trans. Am. Nucl. Soc., Suppl.; 23: 
No. 1, 10-11(1976). 

From Conference on environmental of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


23299 Impact of uranium-fueled fission reactors on our natural 
resources. McGaugh, J.D. (Union Carbide Corp., Oak Ridge, TN). 
Trans. Am. Nucl. Soc., Suppl.; 23: No. 1, 11-13(1976). 

From Conference on environmental aspects of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 23459, 24978 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 23401, 25034, 25035, 25063 


vestigation of heat 
transfer bed. Final report, Jan 1972—Oct 
1973. Howard, J.M. II. (Aerospace Research Labs., Wright-Patter- 
oo Ohio (USA)). May 1975. 110p. (ARL—75-0115). NTIS 

See also AD—729727. 

An in depth study of the heat transfer characteristics of a 
rotating fluidized bed has been conducted and comparisons made 
with the results of a similar study of the heat transfer charac- 
teristics of a columnar bed. The heat transfer results for the rotat- 
ing fluidized bed have been extrapolated to several previously 
described colloid core nuclear reactor designs to predict operating 
temperatures and particle-gas temperature differentials. It has been 
concluded that the rotating fluidized bed exhibits much better heat 
transfer than a columnar fluidized bed for similar flow conditions. 
Results for the rotating fluidized bed indicate that its operation 
may be varied so as to tailor its heat transfer characteristics to 
specific applications. Extrapolation to the colloid core nuclear 
reactor indicates operating temperatures around 3750K and parti- 
cle-gas temperature differentials of less than 100K for a variety of 
operating conditions. (GRA) 


23301 (CONF-760622—3) Actinide transmutation; fission or 
fusion reactors studies: a review. Croff, A.G. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. 20p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 


23300 (AD-A—011982) An experimental in 
in a rotating fluidized 
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Actinide transmutation in fission or fusion reactors is con- 
sidered as a possible method of radioactive waste processing. A 
brief summary is presented of transmutation studies completed or 
in progress. (DG) 

23302. j§(CONF-760622—14) Reactor depletion analysis capa- 
bility. Vondy, D.R.; Cunningham, G.W. (Oak Ridge National Lab., 
Tenn. (USA)). 1976. 5p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

A new code for performing exposure calculations is being 
used in a simple modular system with such compatible neutronics 
codes as VENTURE to treat up to three space dimensions. Con- 
tinuing upgrading of this depletion code and related codes is 
capability required for sophisticated multi-refueling 
analysis. calculational procedure is illustrated. 


23303 (LA—6333-MS) Program to solve the multigroup dis- 
crete ordinates transport equation in (x,y,z) geometry. Lathrop, 
K.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. 
Contract W-7405-ENG-36. 57p. Dep. NTIS $4.50. 

Numerical formulations and programming algorithms are 
given for the THREETRAN computer program which solves the 
discrete ordinates, multigroup transport equation in (x,y,z) 

metry. An efficient, flexible, and general data-handling strategy 
is derived to make use of three hierarchies of storage: small core 
memory, large core memory, and disk file. Data management, 
input instructions, and sample problem output are described. A 
six-group, S,, 18 502 mesh point, 2 800 zone, k/sub eff/ calcula- 
tion of the ZPPR-4 critical assembly required 144 min of CDC- 
7600 time to execute to a convergence tolerance of 5 x 10~* and 
gave results in good qualitative agreement with experiment and 
other calculations. 6 references 


23304 Experimental and analytical study of axial turbulent 

flows in an interior subchannel of a bare rod bundle. Carajilescov, 
P. (Instituto Tecnologico de Aeronautica, Sao Jose dos Campos, 
— Todreas, N.E. J. Heat Transfer; 98: No. 2, 262-268(May 
976). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Houston, TX, USA (30 Nov 1975). 

Reactor fuel elements generally consist of rod bundles with 
the coolant flowing axially through the bundles in the space 
between the rods. Heat transfer calculations form an important 
part in the design of such elements, which can only be carried out 
if information of the velocity field is available. A one-equation 
Statistical model of turbulence is applied to compute the detailed 
description of velocity field (axial and secondary flows) and the 
wall shear stress distribution of steady, fully developed turbulent 
flows with incompressible, temperature-independent fluid, flowing 
through triangular arrays of rods with different aspect ratios (P/D). 
Also experimental measurements of the -distributions of the axial 
velocity, turbulence kinetic energy, and Reynolds stresses were 
performed using a laser Doppler anemometer (LDA), operating in 
a "fringe’’ mode with forward scattering, in a simulated interior 
subchannel of a triangular rod array with P/D = 1.123 and 
L/D/sub H/ = 77. From the experimental results, a new mixing 
length distribution is proposed. Comparisons between the analyti- 
cal results and the results of this experiment as well as other ex- 
perimental data available in the literature are presented. The 
results are in good agreement. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 23401, 23736, 24237, 25040, 
25173 


23305 Logic elements for reactor period meter. McDowell, 

W.P.; Bobis, J.P. (to Energy Research and Development Adminis- 

—. US Patent 3,942,014. 2 Mar 1976. Filed date 20 Mar 
. 8p. 

PAT-APPL-560,429. 

Logic elements are provided for a reactor period meter trip 
circuit. For one element, first and second inputs are applied to first 
and second chopper comparators, respectively. The output of each 
comparator is O if the input applied to it is greater than or equal 
to a trip level associated with each input and each output is a 
square wave of frequency f if the input applied to it is less than the 
associated trip level. The outputs of the comparators are algebrai- 
cally summed and applied to a bandpass filter tuned to f. For 
another element, the output of each comparator is applied to a 
bandpass filter which is tuned to f to give a sine wave of frequency 
f. The outputs of the filters are multiplied by an analog multiplier 
whose output is 0 if either input is 0 and a sine wave of frequency 
2f if both inputs are a frequency f. 
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23306 (K/CSD—1) Theory and application of 
models for cross-flow and counterflow induced-draft cooling towers. 
Cross, K.E.; Park, J.E.; Van Wie, N.H.; Vance, J.M. (Oak Ridge 
Gaseous Diffusion Plant, Tenn. (USA), May 1976. Contract W- 
7405-eng-26. 73p. Dep. NTIS $5.00 

theoretical basis for new counterflow and cross-flow 
performance models, the numerical routines used to solve the 
models, and FORTRAN listings of modern multipurpose versions 
of the computer programs used to evaluate the models are 
presented with test data and the resulting computer output. 


23307 Geotechnical aspects of rock borrow for large break- 
waters. Watson, I.; Fischer, J.A.; Urlich, C.M. pp 553-563 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

rock borrow for the breakwaters proposed to protect offshore 
nuclear power plants. Considerations relating to the geological, 
geotechnical, and design suitability of rock are discussed within the 
framework of economics, and the environmental impact of quarry- 
ing and transporting rock to potential sites on the East and Gulf 
coasts of the U.S. is examined. The methodology outlined has ap- 
plication to the construction of all large rockfill breakwaters. 


23308 Dynamic response of structural systems-nuclear turbine- 
generator set on foundation and floating platform in the ocean. 
Aneja, I.K. pp 565-575 of In Proceedings of the seventh annual 
offshore technology conference. Vol. III. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

The concept of building floating platform mounted nuclear 
power plants has motivated increasing interest in the mounting of 
turbine-generator sets on steel foundations rather than the more 
traditional concrete structures. Due to platform environmental 
conditions, such applications impose larger deflections on the tur- 
bine-generator foundation system than heretofore experienced. 
Furthermore, the platform structure being much more rigid than 
the turbine-generator foundation will impose almost all the cyclic 
wave motions and longtime dependent temperature deflections of 
the platform on the foundation upper deck. A method of analysis 
is described which predicts the dynamic response of a turbine 
generator foundation system on a floating platform. Results are in- 
cluded for a sample application. 


23309 Evaluation of offshore breakwater stability under wave 
action. Fischer, J.A.; Lu, B.T.D. pp 577-590 of In Proceedings of 
the seventh annual offshore technology conference. Vol. III. Dal- 
las; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Attacking storm waves affect the overall design of any 
offshore breakwater used as a protective structure. This paper 
described the methods and considerations required to evaluate the 
stability of an offshore breakwater under design storm wave action 
are described. 


23310 Design of offshore intake structures for nuclear plants. 
Rudavsky, A.B. pp 591-602 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. III. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

A description is given of an experimental basin constructed 
to simulate complex coastal hydraulic conditions which affect in- 
take structures. Model intakes were evaluated by reproducing the 
approach flow conditions in the experimental basin and then ob- 
serving and recording current velocities and flow directions in both 
near and far areas. The data were then subjected to dimensional 
analysis. Approach flow conditions recreated in the basin revealed 
that peripheral conditions strongly influence approach flow pat- 
terns to the intake structure. 


23311 Perspective on reactor protection system reliability. Gan- 
gloff, W.C.; Jordan, W.G. (Westinghouse Electric Corp., Pitt- 
sburgh). pp 575-578 of In Modeling and simulation. Volume 6, 
Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; Instrument 


Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 
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Nuclear power generating stations employ complex electri- 
cal and electronic systems to monitor plant performance and 
prevent operation outside safety limits. Fault tree models of several 
such systems have been developed to assess the reliability of the 
Protective function. Results give an aes perspective on the 
relative reliability of various vintage designs. 


23312 Reliability model for common mode failures in redun- 
dant safety systems. Fleming, K.N. (General Atomic Co., San 
Diego, CA). Contract AT(04-3)-167. pp 579-581 of In Modeling 
and simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. 
(eds.). Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A method is presented for computing the reliability of 
redundant safety systems, considering both independent and com- 
mon mode type failures. The model developed for the computation 
is a simple extension of classical reliability theory. The feasibility 
of the method is demonstrated with the use of an example. The 
probability of failure of a typical diesel-generator emergency 
power system is computed based on data obtained from U.S. 
diesel-generator operating experience. The results are compared 
with reliability predictions based on the assumption that all failures 
are independent. The comparison shows a significant increase in 
the probability of redundant system failure when common failure 
modes are considered. 


23313 Period meter for reactors. Rusch, G.K. (to Energy 
Research and Development Administration). US Patent 3,931,522. 
6 Jan 1976. Filed date 27 Sep 1974. 6p. 

PAT-APPL-509,971. 

An improved log N amplifier type nuclear reactor period 
meter with reduced probability for noise-induced scrams is pro- 
vided. With the reactor at low power levels a sampling circuit is 
provided to determine the reactor period by measuring the finite 
change in the amplitude of the log N amplifier output signal for a 
predetermined time period, while at high power levels, differentia- 
tion of the log N amplifier output signal provides an additional 
measure of the reactor period. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 22943 


23314 (BNWL-SA—5691) Semi-empirical model for radioac- 
tive fission gas release from UO,. Beyer, C.E.; Meyer, R.O. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
an E(45-1)-1830. 7p. (CONF-760622—27). Dep. NTIS 
3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

A semi-empirical model is used to compute fission gas 
release from UOz, including release of short-lived isotopes. Results 
are compared to experimental and other theoretical data. (DG) 


23315 Detecting cladding leaks in irradiated fuel elements by 
neutron radiography. Ross, A.M. (Chalk River Nuclear Labs., On- 
tario). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 586, 195- 


From Symposium on practical applications of neutron 
radiography and gauging; Gaithersburg, Maryland, USA (10 Feb 
1975). 

See CONF-750216—. 

At Chalk River, performance limits for advanced fuels are 
established by irradiating multi-element assemblies until one or 
more elements develop a cladding leak. Post-irradiation identifica- 
tion of leaky elements is assisted by thermal neutron radiography, 
because marked changes in radiographic appearance occur due to 
the effects of light water coolant entering during operation. Radio- 
graphs illustrating these changes are given for zirconium alloy-clad 
UO, and uranium alloy fuel elements that had been irradiated in 
pressurized water to burnups up to 144 MWh/kg uranium. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 25166 


23316 Pressurized water reactor system model for control 
system design and analysis. Cooper, K.F.; Cain, J.T. (Westinghouse 
Nuclear Energy Systems, Pittsburgh). pp 89-93 of In Modeling and 
simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). 
Pittsburgh; Instrument Society of America (1975). 
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on modeling and simulation; 


From 6. annual conference on 
. Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

Satisfactory ration of present generation Pressurized 
Water Reactor (PWR) Nuclear Power systems requires that 
several independent and interactive control systems be designed. 

it is not practical to use an actual PWR system as a design 

l, a mathematical model of the system must be developed as a 
analysis tool. The model presented has been developed 


analysis 


requirements are different from those for control system 


lybrid simulation of demonstration LMFBR (Clinch 
River Breeder Reactor Plant). Batenburg, A. (Westinghouse Ad- 
vanced Reactors Div., Madison, PA). pp 589-594 of In Modeling 
and simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. 
(eds.). Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

The dynamic model of the LMFBR for use in plant control 
studies is presented. It is a hybrid model, operating in real-time to 
facilitate understanding and insight by the control designer. Also, it 
provides the ‘’hands on’’ capability that is of such great value in 
the design of control systems. Results obtained with this model are 
given for a study aimed at mitigating the severity of large upset 
transients on main components of the heat transport system. 


23318 Control rod drive for reactor shutdown. McKechan, 
E.R.; Shawver, B.M.; Schiro, D.J.; Taft, W.E. (to Energy Research 
and Development Administration). US Patent 3,933,581. 20 Jan 
1976. Filed date 4 Jun 1974. 8p. 

PAT-APPL-476,173. 

A means is described for rapidly shutting down or 
scramming a nuclear reactor, such as a liquid metal-cooled fast 
breeder reactor. The system serves as a backup to the primary 
shutdown system. The control rod drive consists basically of an in- 
core assembly, a drive shaft and seal assembly, and a control drive 
mechanism. The control rod is driven into the core region of the 
reactor by gravity and hydraulic pressure forces supplied by the 
reactor coolant, thus assuring that common mode failures will not 
interfere with or prohibit scramming the reactor when necessary. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23213, 23391, 24422, 24493, 
24588, 24602 
— (BNWL-B—457) Nuclear center site survey 
reactor plant considerations. (Battelle Pacific Northwest Labs., 
Dep NTIS bo (USA)). May 1976. Contract E(45-1)-1830. 98p. 
The Energy Reorganization Act of 1974 required the 
Nuclear Regulatory Commission (NRC) to make a nuclear energy 
center site survey (NECSS). Background information for the 
report was developed in a series of tasks which include: 
socioeconomic inpacts; environmental impact (reactor facilities); 
emergency response capability (reactor facilities); aging of nuclear 
energy centers; and dry cooled nuclear energy centers. 


(ERDA—1541(Vol.1)) Light Water Breeder Reactor 

Program. Final environmental statement. Volume 1. Summary and 

background. (Energy Research and Development Administration, 

b pee gton, D.C. (USA)). Jun 1976. 288p. Dep. NTIS $20.25 per 
. Set. 

The environmental impact of the LWBR_ technology 
development program and of the potential commercial develop- 
ment of LWBR technology is summarized. Background informa- 
tion on the U.S. energy economy, the LWBR program, and the 
relationship between the two is also presented. (JWR) 


23321 (ERDA—1541(Vol.2)) Light Water Breeder Reactor 
Program. Final environmental statement. Volume 2. Operation of 
LWBR core in Shippingport Atomic Power Station. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Jun 1976. vp. Dep. NTIS $20.25 per 5 vol. set. 

Sections are included on environmental effects of Shipping- 
port LWBR operation, unavoidable adverse environmental effects, 
alternatives to the Shippingport LWBR, the relationship between 
short-term uses of the environment and maintenance of long-term 
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uctivity, state and regional considerations, and irreversible and 
stereo. commitments of resources. (JWR) 


23322 (ERDA— 1541(Vol.3)) Light Water Breeder Reactor 
Program. Final environmental statement. Commercial 
application of LWBR technology. (Energy h and Develop- 
ment Administration, Washington, De (USA). Jun 1976. vp. 
Dep. NTIS $20.25 per 5 vol. set. 

An analysis of the environmental effects of a conceptual 

LWBR industry is presented. Sections are included on unavoidable 
adverse effects, alternatives, the relationship between short-term 
uses of the environment and maintenance of long-term productivi- 
ty, pm and irretrievable commitments of resources, and 
cost benefit analysis. (JWR) 
23323 (ERDA—1541(Vol.4)) Light Water Breeder Reactor 
Program. Final environmental statement. Volume 4. Environmental 
assessment of a thorium—uranium fuel cycle. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Jun 1976. vp. . NTIS $20.25 per 5 vol. set. 

Back information and bases for the environmental as- 
sessment of the conceptual LWBR fuel cycle are presented. (JWR) 


(ERDA— 1541(Vol.5)) Light Water Breeder Reactor 
Program. Final environmental statement. Volume 5. Public hearing 

comment letters and responses. (Energy Research and 
Development Administration, Washington, D.C. (USA)). Jun 
1976. vp. Dep. NTIS $20.25 per 5 vol. set. 

A complete record of the public hearing on the draft en- 
vironmental statement on the LWBR program is presented. Com- 
ments on the statement and ERDA staff responses to comments 
are also presented. (JWR) 


SITING 
REFER ALSO TO‘CITATION(S) 23392 


23325 (BNWL-B—456) Nuclear energy center site survey: fuel 
cycle studies. (Battelle Pacific Northwest Labs., Richland, Wash. 
her g May 1976. Contract E(45-1)-1830. 405p. Dep. NTIS 


Background information for the Nuclear Regulatory Com- 
mission Nuclear Energy Center Site Survey is presented in the fol- 
lowing task areas: economics of integrated vs. dispersed nuclear 
fuel cycle facilities, plutonium fungibility, fuel cycle industry 

model, production controls and failure contingencies, environmen- 
tal im waste management, emergency response capability, and 
(DG) 


23326 (BNWL-SA—5747) Hanford Nuclear Energy Center 
study. Harty, H. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 16 Mar 1976. Contract E(45-1)-1830. 19p. 
(CONF-760469—1). Dep. NTIS $3.50. 

From American power conference; Chicago, Illinois, United 
States of America *USA® (20 Apr 1976). 

Studies of a Nuclear Energy Center (NEC) at Hanford have 
not revealed any insurmountable technical problems, but problems 
have been identified that appear to be more difficult to resolve 
than for dispersed siting. Major technical developments in 
meteorology, and probably in seismology, are needed before an en- 
vironmental report or safety analysis report could be prepared for 
an NEC. It would be helpful in further NEC studies if licensing 
requirements (and related criteria) were defined for them. An 
NEC will likely cause a step change in the amount of planning and 
involvement of regional groups in the energy picture compared to 
dispersed siting. The tools that must be developed for analysis of 
NECs will probably be used for evaluating dispersed siting in 
greater detail. NECs will probably bring about the use of dry or 
wet/dry cooling before it is required in equivalent amount for 
dispersed plants. 


23327 Soil/structure interaction at nuclear power plant sites. 
Agbabian, M.S. (Agbabian Associates, El] Segundo, CA). pp 108- 
113 of In Proceedings of the 21st annual technical meeting. Vol. I. 
Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

Methods of computing the interaction effects, due to 
seismic inputs, at the interface of a nuclear power plant structure 
and the surrounding medium are described. Since experimental 
data on soil/structure interaction are all but nonexistent, numerical 
techniques have become increasingly more refined in order to 
minimize the uncertainties due to boundary conditions, material 
properties, model representation of the elements of the 
soil/structure, and integration techniques. These refinements have 
necessitated trade-offs in assumptions, which lead to loss of accu- 
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racy in one aspect of the analysis while gaining accuracy in 
another. Two directions that are now being pursued are (a) a sim- 
ple geometric representation of the soil/structure system with 
refined nonlinear material properties, and (b) a three-dimensional, 
geometrically consistent representation of the soil/structure system, 
with simple see material properties. 12 references. 


roy, W. pp 603-612 of In Proceedings of the 
offshore technology conference. Vol. Ill. 


Conference (1975). 

From Offshore tec conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Extensive oceanographic studies were performed to charac- 
terize regions within an 800 square mile area south of Long Island 
for their suitability as sites for an offshore nuclear power plant. 
The sampling program was designed to key the new data to exist- 
ing information and to facilitate geographic and temporal inter- 
polation. Day cruises were planned to maximize the cost-effective- 
ness of operations using techniques such as time-line analysis, 
break-even cost analysis, and decision trees for problems with un- 
certainties. 


= Effect of offshore structures on shoreline evolution, At- 

lantic Generating Station. Whalin, R.W.; Carver, R.D.; Davidson, 
D.D. pp 873-884 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 975). 

NF-750516—P3. 

A distorted scale hydraulic model investigation was per- 
formed to determine the potential effect, if any, of a proposed 
offshore nuclear power plant on shoreline evolution. Model mea- 
surements of current patterns and breaking wave characteristics 
(height, depth and angle to shoreline) were used to calculate 
longshore transport rates in the potentially affected areas. It was 
concluded that the proposed construction would have a negligible 
effect on future shoreline evolution. 


RADIOACTIVE EFFLUENTS 


REFER ALSO TO CITATION(S) 22932, 24357, 24473, 24480, 
24490 


23330 
tive noble gases from boiling w: 
Electric Co., San Jose, CA). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

Experience with coiienelee noble gases associated with the 
operation of boiling water reactors supplied by the Nuclear Energy 
Division of the General Electric Company spans a fifteen-year 
period. This experience has been characterized by minor leakage 
of fission product radioactive noble gases through fuel cladding de- 
fects as the source term to reactor water. In the open cycle boiling 
water reactor, the radioactive gases transfer quantitatively with the 
steam flow to the turbine and condenser. The principal removal 
point of the noble gases from the process is via the main con- 
denser air ejector system for continuous removal of any non-con- 
densable gases. Augmented treatment systems have been 
developed in recent years to provide a high degree of assurance 
that doses due to radioactive noble gases emissions will be well 
below currently proposed ‘’as low as practicable’’ dose objectives. 
Achievement of substantial additional decay time by dynamic ad- 
sorption in charcoal beds is considered the most applicable ap- 
proach. Systems currently available are based on the design and 
operational experience of the adsorption system in service at the 
KRB Plant in Germany since 1966. Charcoal systems may be 
operated at ambient or low (0°F) temperatures with an activity 
reduction capability of a factor of 10? to 10* compared to a 
nominal 30-minute decay system. Thus, neighbor dose from the air 
yn effluent becomes negligible. Many plants currently in 

aoe nm will employ augmented systems of this type 
‘ome minimize from radioactive noble gas emission. 


23331 (CONF-730915—, pp 274-280) Fission product noble 
gases in nuclear power station . Abraham, P.; Soman, S.D. 
(Bhabha Atomic Research Center, Bombay). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 
In Symposium on noble gases. 


(CONF-730915—, pps 81-89) Experience with radioac- 
ater reactors. Smith, J.M. (General 
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Experience with radioactive noble gases during the opera- 
tion of the 400 MWe twin Boiling Water Reactor station at 
Tarapur is described. The design measures to minimize, control, 
and monitor the discharge of noble gases from the station into the 
environment are described. The limits prescribed for the gaseous 
effluents from the station are given along with the assumptions 
used to derive them. Actual environmental releases during the four 
years of station operation are tabulated. Gamma spectra and decay 
curves of typical off-gas samples are presented and analyzed. The 
effects of fuel defects on the isotopic composition of the gaseous 
releases during operation and the problems encountered in operat- 
ing the reactors with defective fuel are discussed. 


23332 (CONF-730915—, pp 296-301) Cryogenic system for 
noble gases from boiling water reactor off-gas. Schmauch, 
G.E. (Air Products and Chemicals, Inc., Allentown, PA). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 

ymposium on noble gases. 

In boiling water reactors, noncondensible gases are expelled 
from the main condenser. This off-gas stream is composed largely 
of radiolytic hydrogen and oxygen, air in-leakage, and traces of fis- 
sion product krypton and xenon. In the Air Products’ treatment 
system, the stoichiometric hydrogen and oxygen are reacted to 
form water in a catalytic recombiner. The design of the catalytic 
recombiner is an extension of industrial gas technology developed 
for purification of argon and helium. The off-gas after the recom- 
biner is processed by cryogenic air-separation technology. The gas 
is com » passed into a reversing heat exchanger where water 
vapor and carbon dioxide are frozen out, further cooled, and ex- 
panded into a distillation column where refrigeration is provided 
by addition of liquid nitrogen. More than 99.99 percent of the 
krypton and essentially 100 percent of the xenon entering the 
column are accumulated in the column bottoms. Every three to six 
months, the noble-gas concentrate accumulated in the column bot- 
tom is removed as liquid, vaporized, diluted with steam, mixed 
with hydrogen in slight excess of oxygen content, and fed to a 
small recombiner where all the oxygen reacts to form water. The 
resulting gas stream, containing from 20 to 40 percent noble gases, 
is compressed into small storage cylinders for indefinite retention 
or for decay of all fission gases except krypton-85, followed by 
subsequent release under controlled conditions and favorable 
meteorology. This treatment system is based on proven technology 
that is practiced throughout the industrial gas industry. Only the 
presence of radioactive materials in the process stream and the ap- 
plication in a nuclear power plant environment are new. Adapta- 
tions to meet these new conditions can be made without sacrificing 
performance, reliability, or safety. 


23333 (CONF-730915—, pp 326-335) Cryogenic adsorption 
systems for noble gas removal. Smith, A.R. (Cry: — Technology, 
Inc., Waltham, MA): Field, E.L.; O'Mara, R.L. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

In Symposium on noble gases. 

Because of the continuing emphasis on decreasing or 
eliminating noble gas emissions from nuclear power reactors, 
systems for the delay and retention of noble gases have been 
developed. Several of these systems rely on adsorption, either 
under ambient or refrigerated conditions. The usual adsorbents are 
activated charcoal or synthetic zeolites (molecular sieves). The 
design of such noble gas treatment systems is described. As an ex- 
ample, a description of the noble gas recovery system installed at 
the Wisconsin-Michigan Power Company's Point Beach Nuclear 
Plant is presented, including the design philosophy, data upon 
which the design was based, and some test results on the final 
system. 


23334 (CONF-730915—, pp 336-348) Recent advances in the 
adsorption cf noble gases. Underhill, D.W.; Goldin, A.S. (Harvard 
Univ., Boston). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

A description is given of an inexpensive laboratory system 
for measuring fission gas adsorption on various charcoals. Results 
of an extensive series of tests of adsorption of krypton from an 
argon carrier gas on Pittsburgh PCB charcoal are presented. The 
effects of decay heat, as well as the release of fission gases 
the rupture of a pressurized bed, are also discussed. 


23335 (CONF-730915—, pp 365-375) Effect of heat apeeane 
by ri decay on the adsorption characteristics of 
beds. Cuzzio, G.G.; Gentil, A.F. (Univ. of — Italy). 197 se 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 
Symposium on noble gases. 


23328 Cost-effective design and operation of an oceanographic 
research program for offshore nuclear plant sitiug. Hill, D.; Mcll- 
seventh annual 
allas; Offshore 
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the experimental results are reported. A preliminary comparison is 
made between the experimental and the theoretical results. 


(CONF-730915—, pp 376-385) Chemical methods for 
from jmated atmospheres. Stein, 


From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 
In Symposium on noble gases. 
A number of solid reagents have been shown to react spon- 
taneously with radon and xenon at 25°C to form nonvolatile com- 
These appear very cecomgge. for such purposes as purify- 
ing uranium mine mgt reducing emissions of xenon 
radioisotopes from nuclear sabes plants and fuel reprocessing 
plants, detecting failed fuel elements, and analyzing radon and 
xenon isotopes in air. Radon can be collected with halogen 
fluoride-metal fluoride complexes, such as CIF,SbF,, BrF,SbF,, 


BrF,Sb,BH11, and IF ($bF )¢ the dioxygenyl salt O SbF ; gand 


with the fluoronitrogen salts N,SbF, and N,F;Sb,F,,. Xenon can 
also be collected with O,SbF, and N,FSbF,. All of these com- 
pounds are decomposed by water vapor; therefore, they must be 
used in conjunction with desiccants, such as Drierite, silica gel, or 
molecular sieve. Methods of preparation of the compounds and 
reactions of the compounds with radon and xenon are described. 
Chemical separations of krypton and xenon and laboratory-scale 
decontamination experiments with samples of air containing radon- 
222 and xenon-133 are also described. The possibility of finding 
solid oxidants for krypton (antimony salts, for example, that would 
be capable of forming the complex KrF*Sb,F,,~, and liquid oxi- 
dants for radon, xenon, and krypton that would be suitable for use 
in spray towers) are discussed. 


23337 (CONF-730915—, 
correction factors 


geometric for 
NBS standards. Coley, R.F.; Frigerio, N.A. (Commonwealth Edis- 
on Co., Chicago). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

Although they can be counted in identical bottles usi 
identical counting systems, real gas samples differ from the N 
solution standards (e.g., mock reactor off-gas) in two 

try and self absorption. Because both detector and 
source are real and finite, the simple “narrow beam’”’ linear at- 
tenuation coefficient approximations currently used in the industry 
are quite inadequate for correction. Accordingly, the well-tested, 
complete-analog program, BIM 130, was used to compute the frac- 
tion of photons, and the photon energy spectra, reaching typical 
detectors used in the industry. Using this method, it was possible 
to correct the given NBS standard activity to its effective a 
relative to a gas sample in an identical bottle. Factors were m 
closer to unity than predictions based on ‘’narrow beam”’ linear at- 
tenuation coefficient approximations. At 80 keV, for example, 
such approximations gave 0.76, whereas the factor proved to be 
1.03 for a 3’’ x 3’’ Nal(Tl) crystal and a 3 cm distance. Results 
are presented for various gamma energies of interest from 80 keV 
to 1,830 keV, and for the commonly used industrial distances of 3, 
10, and 30 cm from the bottom of the sample bottle to the top of 
the detector container. Complete spectra for photons entering the 
detectors, as well as factors derived from these for typical Nal(T1) 
and Ge(Li) detector resolutions, are given. 


23338 Environmental 

power plants and reprocessing plants. (Kernforschungszentrum 
al (F.R. Germany)). [nd]. Translated from pp 77-105 of 
KFK—2130(Excerpt). 29p. NTIS. 

Work performed under Nuclear Regulatory Commis- 
sion—Light Water Reactor Safety Technical Exchange Program. 

Experimental studies of radioactive iodine filtration system 
materials and components are described. Performance testing of 
inorganic adsorbents is reported. (DG) 


23339 (GERRSR—24) Environmental impact of nuclear power 
stations and reprocessing plants. (Kernforschungszentrum Karl- 
sruhe (F.R. Germany)). [nd]. Translated from pp 70-90 of 
20p. 

Work performed under United States Nuclear Regulatory 
— Water Reactor Safety Technical Exchange 


from nuclear 
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Performance testing of iodine filtration systems and com- 
ponents is reported. Adsorbent performance data are presented. 
(DG) 

release advisory capability. Dickerson, 
M.H.; .Orphan, R.C. (Univ. of California, Livermore). Nucl. Saf.; 
17: No. 3, 281-289( 1976). 

The Atmospheric Release Advisory Capability (ARAC) is a 
concept for a service to facilities requiring a means of real-time 
prediction of the extent of health hazards that may result from a 
release of radionuclides and other toxic materials. The ARAC 
system, sponsored by the Energy Research and Development Ad- 
ministration (ERDA), consists of a network of serviced site facili- 
ties and a central facility located at the University of California, 
Lawrence Livermore Laboratory (LLL). Since 1973, when the 
concept was initiated, a joint feasibility study of the ARAC system 
has been conducted by LLL and Savannah River Laboratory 
(SRL). A system of three sites, LLL, SRL, and the Rocky Flats 
Plant, is being tested and evaluated during FY 1976. Plans are 
ready to implement the ARAC service for additional ERDA 
nuclear facilities over the next 3 years. The article presented 
briefly describes the ARAC concept, discusses the progress to 
date, and outlines future plans for developing the system. 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 23269, 23273, 23282, 23293, 
23370 


23341 (CONF-730915—, pp 349-359) Adsorption of 
radiokrypton on activated charcoal in the presence of hydrogen. 
Fisher, B.B.; Norris, A.E.; Rose, D.G. (Los Alamos Scientific Lab., 

NM). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

Tests in 1972 of the Nuclear Furnance-! reactor at the 
Nuclear Rocket Development Station in Nevada marked the first 
time that fission product radioactivity in the effluent from a 
nuclear rocket engine development experiment was removed be- 
fore the effluent was exhausted to the atmosphere. The final com- 
ponent in the effluent clean-up system was a stationary bed con- 
taining 1,565 kg of activated charcoal to remove radiokrypton and 
radioxenon from the effluent stream. Experiments with the char- 
coal trap operating at a different temperature during each of three 
reactor tests were conducted to measure the velocities of the kryp- 
ton adsorption front, moving through the charcoal under operating 
conditions. Results from measurements of radioactivity associated 
with krypton-85m, krypton-88, and krypton-89 are presented. At a 
charcoal temperature of 186°K, the measured adsorption coeffi- 
cient agrees with that reported in the literature, but at 161°K and 
172°K the coefficients are significantly lower than the literature 
values. Most likely the differences arise from interference by the 
major component of the effluent, hydrogen, with the adsorption of 
radiokrypton on the activated charcoal. 


23342 (CONF-760503—8) Fail-safety of the EBR-II steam 
generator system. Chopra, P.S.; Stone, C.C.; Hutter, E.; Barney, 
W.K.; Staker, R.G. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-eng-38. 10p. Dep. NTIS $3.50. 

From International conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America *USA® (3 May 1976). 

Fail-safe analyses of the EBR-II steam-generator system 
show that a postulated non-instantaneous leak of water or steam 
into sodium, through a duplex tube or a tubesheet, at credible leak 
rates will not structurally damage the evaporators and super- 
heaters. However, contamination of the system and possible shell 
wastage by sodium-water reaction products may render the system 
inoperable for a period exceeding six months. This period would 
be shortened to three months if the system were modified by ad- 
ding a remotely operated water dump system, a steam vent system, 
a secondary sodium superheater relief line, and a tubesheet leak- 
detection system. 


23343 (CONF-760622—16) Power spectral density measure- 
ments with **Cf for unreflected 17.77-cm-dia uranium (93.2 wt % 
233) metal cylinders. Mihalczo, J.T.; Ragan, G.L.; Tillet, G.C. Jr. 
es Ridge National Lab., Tenn. (USA)). 1976. 5p. Dep. NTIS 


From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 


2464 
The effects of radioactive decay heat from the fission- 

produced noble gases on the characteristics of an activated char- 

coal holdup bed and related problems were studied. A computer 

code currently being developed for the evaluation of the radioac- 

tive decay heat effects; distortions in elution curves under various 

conditions; the formation of hot spots; the appearance of 

preferential paths; and risks of ignition is mentioned. An experi- 

mental facility was set up to test the behavior of a small charcoal 

23336 

removing 

L. (Argonne Nation 5 

| 


NOVEMBER 1976 


The method of reactivity determination using noise analysis 
correlation measurements with ™*Cf was used to determine the 
reactivity for subcritical 17.77-cm-dia uranium (93.2 wt percent 
235) metal cylinders with reactivities as low as 25 dollars. Far sub- 
critical tests were performed with right circular cylinders of urani- 
um metal for which the subcritical reactivity was known from 
other inverse kinetics and prompt neutron decay constant mea- 
surements. 


23344 (CONF-760622—20) Review of methods for analysis of 
neutron streaming in the Fast Flux Test Facility reactor design. 
Mynatt, F.R. (Oak Ridge National Lab., Tenn. (USA)). 1976. 6p. 
Dep. NTIS $3.50 


From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The FFTF neutron streaming calculation is considered as 
consisting of four steps: (1) pooner toe of the source entering the 
reactor cavity, (2) calculation of the reactor cavity, (3) calculation 
of the reactor cavity shield, and (4) calculation of the vessel sup- 
port system, head, and maintenance floor shield. Calculational 
methods used in each step are discussed. (DG) 


23345 ee Design and effectiveness of wall 
return shield for use in ZPPR-S low level flux monitor experiments. 
Selby, D.L.; Flanagan, G.F. (Union Carbide Co Oak Ridge, 
Tenn. (USA). Nuclear Div.). 1976. Sp. Dep. NTIS 3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

In order to verify the adequacy of the Clinch River Low 
Level Flux Monitor design, a series of experiments have been per- 
formed on the Engineering Mockup Critical Assembly (ZPPR-5) at 
Idaho Falls. The detectors for this experiment must be placed 50 
cm outside the edge of the radial blanket in order to allow for a 
spectral modifier to be placed between the blanket and the detec- 
tor. Hence, the detector must be protected from room return by 
an adequate shield within the limitations imposed by the edge of 
the matrix. Wall return calculations are presented. 


23346 (HEDL-TME— 76-31) High-*Pu fuel worth in the Fast 
Test Reactor Engineering Mockup. Daughtry, J.W.; Dobbin, K.D. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. Contract E(45-1)-2170. 32p. Dep. NTIS $5.00. 

Reactivity effects associated with the replacement of low- 
Py fuel with high-*“Pu fuel were calculated and compared to 
measurements made in the FTR Engineering Mockup Critical 
(EMC). When the Pu and U isotopic compositions were changed 
in a way that increased the amounts of *°Pu and *'Pu and 
reduced the amounts of **Pu and **U while conserving total fissile 
mass and total fertile mass, the reactivity effect was positive. Cal- 
culation-to-experiment bias factors were obtained for this type of 
change and for the replacement of Fe,O; with U;O, in subas- 
sembly-size zones of the EMC. The k/sub e/—k/sub c/ bias 
decreased when high-*Pu fuel was introduced and increased when 
Fe,O; was replaced with U;O,. When the two changes were com- 
bined, their effects on the k/sub e/ —k/sub c/ bias tended to can- 
cel out. The work described is related to plans for the utilization of 
light water reactor discharge Pu in the FTR. 


23347 (HEDL-TME—76-32) Revised FFTF cladding tempera- 
ture integrity limit and update evaluation of the FFTF fuel pin 
transient design procedure. Eberlein, W.C.; Baars, R.E.; Watrous, 
J.D.; Jackson, RJ. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). May 1976. Contract E(45-1)-2170. 34p. 


AT. 

The cladding temperature integrity limit for FFTF fuel pins 
was revised from 1600 to 1670°F. The revised integrity limit, 
based on material properties of prototypic annealed, type 316 
stainless steel at temperatures up to 1800°F, was calculated follow- 
ing the same procedure used to determine the original integrity 
limit. The higher revised integrity limit required consideration of 
the sodium coolant boiling temperature as a limiting factor. In- 
cluded are the material properties of the annealed, type 316 stain- 
less steel and an analysis of the FFTF fuel pin transient design 
procedure which shows that the revised integrity limit is conserva- 
tive. 


23348 (ORNL—5166) Review of ORNL radiation shielding 
analyses of the Fast Flux Test Facility Reactor (1975—1976). 

, W.W. Jr.; Emmett, M.B.; Abbott, L.S. (Oak Ridge National 
Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 35p. AT. 

This report is an addendum to an earlier document (ORNL- 
5027) that describes the shielding design support analyses per- 
formed by ORNL for the Fast Flux Test Facility (FFTF). Since 
that document was published, two additional series calculations 
have been performed: one was an extension of an earlier study to 
determine effects on the maintenance floor dose rates of pipe and 
duct penetrations through a concrete shield installed in the upper 
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region of the reactor cavity; and another was designed to deter- 
mine whether radiation streaming upward through gaps in the head 
compartment shield would enhance the dose rates on the operating 
deck, which is located roughly 2.5 m above the maintenance floor. 
Results of the calculations are presented. 


23349 (ORNL/TM—4959) Analysis of the TSF-FFTF inconel 
experiment: calculations of neutron transport and secondary 
gamma-ray production and transport in inconel. Maerker, R.E.; 
Abbott, L.S. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
Contract W-7405-eng-26. 21p. AT. 

A description is presented of the analysis of an experiment 
performed at the ORNL Tower Shielding Facility to investigate the 
neutron-attenuating and gamma-ray-producing properties of in- 
conel and to provide an experimental base for testing the cross 
sections of nickel, the primary constituent of inconel. In the ex- 
periment, rectangular slabs of inconel 2 1/2 and 5 in. thick were 
positioned in a reactor beam behind a spectrum modifier, and 
neutron and gamma-ray measurements were made at various loca- 
tions beyond the configurations. In the analysis, the configurations 
were mocked up in cylindrical geometry, with the cylinder axis 
coinciding with the beam axis. Calculations of the neutron count 
rates and energy fluxes were performed with the DOT discrete or- 
dinates code in combination with the analytic first-collision code 
GRTUNCL and the last-collision code FALSTF. The calculated 
Bonner ball count rates were 7 to 37 percent higher than those 
measured on the axis 24 in. behind the configurations, the dif- 
ference being greater for the thinner configuration. Similar discre- 
pancies occurred between the calculated and measured hydrogen 
counter energy fluxes 12 in. behind the configurations, but for the 
higher energies covered by the NE-213 spectrometer, the calcu- 
lated neutron energy fluxes for a position 19 ft behind the configu- 
rations were lower than the measured fluxes and the discrepancies 
were greater for the thicker configuration. 


23350 yet ne Bulk Shielding Facility quarterly 
report, July, August, and September of 1975. Hurt, S.S. III; Lance, 
E.D.; Thomas, J.R. (Oak Ridge National Lab., Tenn. a May 
1976. Contract W- -7405-eng-26. 17p. Dep. NTIS $4. 

The BSR operated at an average power soy of 1 878 kw 
for 38.00 percent of the reporting period. Water-quality control in 
both the reactor primary and secondary cooling systems was 
ee. There were two unscheduled shutdowns during the 
quarter. PCA was not used during the report period and 
remains in a secured condition. 


23351 (ORNL/TM— 5448) Bulk shielding facility quarterly re- 

port, a November, and December of 1975. Hurt, S.S. IIL; 
Lance, E.D.; Thomas, J.R. (Oak Ridge National Lab., Tenn. 
May 1976. Contract W-7405-eng-26. 1 5p. Dep. NTIS 


The BSR operated at an average power level of 1,996 kw 
for 31.93 percent of the time during the report period. Water- 
quality control in both the reactor primary and secondary cooling 
systems was Satisfactory. An unscheduled shutdown occurred on 
October 31, 1975, because of water loss from the pool at a rate of 
1.6 gpm, apparently due to several small leaks. The reactor fuel 
was transferred to the OGR Canal Storage and the pool water level 
lowered to the pool floor. Defective areas in the concrete pool 
walls and floor are being chipped, grouted and sealed in prepara- 
tion for applying fiberglass and repainting. Pool repairs accounted 
for 98 percent of the downtime reported. The PCA was not used 
during this report period and remains in a secured condition. 


— Specification 5853-C-10 for the FTR containment vessel 
and associated equipment for the FFTF (8 Feb 1972) (Engineering 

Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2511). 

72 drawings. 

Specifications are given which establish the requirements 

vern the performance of all the work for the design, shop 
and field fabrication, delivery, field erection, priming, inspection, 
testing, quality control, and quality assurance for a complete con- 
tainment vessel including penetrations, access locks, and other ap- 
purtenances and accessories. The containment vessel will become 
an integral part of the Fast Flux Test Facility (F.F.T.F.) to be 
located in the U.S.A.E.C. Hanford Works near Richland, Washing- 
ton. The integrity and reliability of the containment vessel is of 
prime importance to the safety of the facility. 


23353 Methodology investigation for ev thermal 
stresses within a fast burst reactor. Mulholland, G.P.; De La Paz, 
A. pp 33-36 of In Proceedings of the 21st annual technical meet- 
ing. Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences 
(1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 
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A methodology investigation of the techniques associated 
with the measurement of the output from the operation of the 
White Sands Missile Range Fas: Burst Reactor (FBR) has been 
carried out. This project was carried out with the objective of 
providing impro analytical techniques for evaluating the ther- 

mal stresses in the reactor core associated with burst operation of 
a reactor. The results of this effort can be employed in identify- 
ing areas of the reactor core that could potentially undergo struc- 
tural damage as the burst yield is increased. The study consisted of 
a one-dimensional transient analysis for the general case of cylin- 
drical transient analysis for situations where moderating reflectors 
are used. Results are presented for both situations (with and 
without moderating reflectors) for a burst of 1.2 x 107 fissions 
(300°C AT;) with a pulse width of 39 wseconds and with the peak 
power being reached in 119 yseconds. 


23354 Neutron radiography of nuclear fuels at the Battelle 
Research Reactor. Kok, K.D. (Battelle Columbus Labs., Columbus, 
OH). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 586, 183- 
194(1976). 

From Symposium on practical applications of neutron 
ap y and gauging; Gaithersburg, Maryland, USA (10 Feb 

). 

See CONF-750216—. 

The development and use of neutron radiography at the 
Battelle Research Reactor (BRR) are described. Neutron radiog- 
raphy was conducted in the reactor pool and in a facility located 
outside the reactor pool. Neutron radiographs were obtained by 
both the direct and transfer techniques. In general, indium conver- 
sion screens were preferred. The handling techniques included still 
and scanning methods. The problems encountered while working 
in water are also described. The uses of neutron radiographs of 
nuclear fuel materials include determination of the physical condi- 
tion of the material, dimensional data, enrichment, and burnup. 
Neutron radiographs were used to determine the location of PuO, 
particles, less than 50 ym in size, in a UO,-PuO, fuel material. 
oe were determined to +-50 wm when measurements 
were 


23355 Neutron radiography of fuel pins. Jackson, C.N. Jr.; 

Powers, H.G.; Burgess, C.A. (Hanford Engineering Development 

Lab., Richland, WA). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 

586, 210-234( 1976). 

From Symposium on practical applications of neutron 
y and gauging; Gaithersburg, Maryland, USA (10 Feb 


See CONF-750216—. 

Neutron radiography performed with a reactor source has 
been shown to be a superior radiographic method for the examina- 
tion of unirradiated mixed oxide fuel pins at the Hanford Engineer- 
ing Development Laboratory. Approximately 1700 fuel pins were 
contained in a sample that demonstrated the capability of the 
method for detecting laminations, structural flaws, fissile density 
variation, hydrogenous inclusions, and voids in assembled fuel pins. 
The nature, extent, and importance of the detected conditions are 
substantiated by gamma autoradiography and by destructive analy- 
sis employing alpha autoradiography, electron microprobe, and 
visual inspection. Also, a series of radiographs illustrate the 
response of neutron radiography as compared to low-voltage and 
high-voltage x-ray and gamma source iridium-192 radiography. 


1975). 


PLUTONIUM AND ISOTOPE PRODUCTION, 
CHEMONUCLEAR, MATERIALS TESTING, AND 
MATERIALS PROCESSING REACTORS 


23356 (UNI-SA—26) United Nuclear Industries, Inc. practical 

of ALARA (ALAP) philosephy. Hall, T.M. (United 
Nuclear Industries, Inc., Richland, Wash. (USA)). 28 Apr 1976. 
— AT(45-1)-1857. 42p. (CONF-761101—1). Dep. NTIS 


From The remote systems technology division of the Amer- 
ican Nuclear Society winter meeting; Washington, District of 
Columbia, United States of America *USA® (Nov 1976). 

The N Reactor is the only dual-purpose reactor in the USA. 
It is owned by ERDA and is currently operated by United Nuclear 
Industries, Inc. The plant began operation in 1964. Monitoring of 
the primary coolant Piping radiation levels indicated a build-up 
that was not linear with time. It was forming at an accelerating 
rate, and it was apparent that radiation exposure was going to be a 
significant factor in N Plant operation. By 1967, connector piping 
radiation level was 1 rem/hr. A radiation exposure reduction task 
force was chartered in 1967 to develop and carry out an exposure 
reduction plan. A decontamination task force was also chartered 
to determine how to chemically clean out the primary piping to 


ERA VOL. 1, NO. 11 


reduce radiation levels. In October 1967, the first reactor piping 
decontamination was performed, and connector radiation levels 
were reduced from | rem/hr to 20 mrem/hr. The task forces also 
attacked other radiation ne ese — with success. In 1974, 
an exposure reduction p er position was created to 
carry on the work of the task Paar ties efforts. Out of this came the 
current effort for ALARA. By necessity, N Plant operation has 
been applying the principles of ALARA (ALAP) since 1967. The 
methods have improved with time, new techniques have been put 
to use, and others discarded. 
describe how UNI has made practical the application of the 
ALARA (ALAP) principles. 


23357 (UNI-SA—31) Equipment maintenance standards. Cle- 
ment, T.M. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 15 Apr 1976. Contract AT(45-1)-1857. 6p. (CONF- 
760527—2). Dep. NTIS $3.50. 
From Air force weapons laboratory workshop on stiff 
ms of differential a uations; Albuquerque, New Mexico, 
nited States of America *USA® (6 May 1976). 
A formal system of N-reactor equipment maintenance stan- 
dards is described which is designed to provide the following: (A) 
the organized framework for continuing improvement of surveil- 
lance procedures; (B) quantitative information regarding critical 
system performance for risk and environmental evaluations; (C) a 
visible record for use in auditing performance and in improving 
system designs; and (D) procedures that will greatly increase the 
flexibility of operators, craftsmen, managers, and engineers in the 
operation and maintenance of complex power generation plants 
and other industrial plants. 


23358 (UNI-SA—0020) Quality assurance of reactor 

by computer methods. Williams, M.C.; Bartlett, R.J. (United 
Nuclear Industries, Inc., Richland, Wash. (USA)). 3 May 1976. 
17p. (CONF-760622—4). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The necessity and value of computer auditing has been 
proven at N Reactor. During a recent audit, discrepancies were 
noted when temperature calculations did not agree within +- 1°F 
upon comparison of Quality Assurance and Reactor Operations 
calculations. Input data was checked and no discrepancies noted. 
Quality Assurance and Reactor Operations programs were ex- 
ecuted again, using new data, and all calculations agreed within 
the required accuracy. A subsequent diagnostics test was per- 
formed on the Quality Assurance computer system, revealing hard 
(gross) computer memory failures, although further routine com- 
puter operation did not reveal this. The incident demonstrates that 
errors in operating limits could occur, undetected, if reliability 
were based solely on limits calculated by the Reactor Operations 
computer, without verification by means of the Quality Assurance 
computer. This type of incident is similarly possible at Commercial 
nuclear facilities which rely on one computer system only, without 
verification (auditing) of input parameters, subsequent calculation 
of operating parameters (limits), and computer operation. 
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23359 (ACS—1) ACS entrainment separator performance for 
small droplet-air-steam service. First, M.W.; Leith, D.H. (ACS In- 
dustries, Inc., Woonsocket, R.I. (USA)). 6 Nov 1975. 36p. ACS 
Industries, Inc., Woonsocket, RI. 

Clean and dust loaded ACS entrainment separators 
mounted upstream of HEPA filters were exposed to a combination 
of fine water mist droplets and steam at about 70°C from one to 
four hours. In every trial, the ACS entrainment separator 
prevented measurable deterioration of the following HEPA filter 
performance. Droplet size-efficiency evaluation of the ACS en- 
trainment separators showed that, within the accuracy of the mea- 
surements, they are fully equal to the separators that were tested 
by MSA Research Corporation (MSAR 71-45) and determined by 
them to be the best units available for service on pressurized water 
reactors. 


23360 (ANCR-NUREG— 1285) Core thermal response during 
Semiscale Mod-1 blowdown heat transfer tests. Larson, T.K. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jun 1976. Con- 
tract E(10-1)-1375. 125p. Dep. NTIS $6.00. 

Selected experimental data and results calculated from ex- 
perimental data obtained from the Semiscale Mod-1 PWR blow- 
down heat transfer test series are analyzed. These tests were 
designed primarily to provide information on the core thermal 
response to a loss-of-coolant accident. The data are analyzed to 
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determine the effect of core flow on the heater rod thermal 
response. The data are also analyzed to determine the effects of in- 
itial operating conditions on the rod cladding temperature behavior 
during the transient. The departure from nucleate boiling and re- 
wetting characteristics of the rod surfaces are examined for radial 
and axial patterns in the response. Repeatability of core thermal 

mse data is also investigated. The test data and the core ther- 
response calculated with the RELAP4 code are compared. 


23361 (BMI-NUREG— 1946) Aerosol behavior modeling for 
fast reactor safety. Quarterly progress report, January— March 
1976. Task 56. Reed, L.D.; Gieseke, J.A.; Jordan, H. (Battelle 
Columbus Labs., Chio (USA)). 20 Apr 1976. 1Sp. NTIS $4.50. 

During the reporting period research efforts at Battelle have 
been focused primarily on the experimental determination of the 
aerodynamic properties of sodium oxide agglomerates. Several 
minor modifications were required on the Millikan cell apparatus 
to permit mobility measurements to be performed on individual 
particles at various pressure levels. In order to demonstrate the ac- 
curacy of the results and to test the experimental and data reduc- 
tion procedures, several Millikan cell tests runs were performed 
with uniform polystyrene latex spheres. Following these calibration 
experiments, studies of agglomerates of sodium oxide particles 
were 


23362 (CLM-M—101) ETNA: a fuel-coolant code. 
Buchanan, D.J. (UKAEA Research Group, Abingdon. Culham 
Lab.). Feb 1975. 23p. Dep. NTIS (US Sales Only) $3.50. 

ETNA, a compter code for solving the equations of a 
recently proposed model for fuel-coolant interactions, is presented. 
The code is written in standard FORTRAN. 


23363 (ERDA— 76-70) Survey of supression of sodium fires in 
liquid metal fast breeder reactors. Hemstreet, R.A. (Factory Mu- 
tual Research Corp., Norwood, Mass. (USA)). 2 Jun 1976. Con- 
tract E(49-1)-3737. 18p. Dep. NTIS $3.50. 

A survey was made of protection and suppression technolo- 
gies relative to liquid sodium fires at selected sites. These 
technologies will find application in the Liquid Metal Fast Breed 
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in the code and a sample problem evaluating both off-site doses 
and control room habitability for a postulated loss-of-coolant ac- 
cident involving a typical light water reactor. 


23366 (GEAP— 13923-14) Safety engineering fourteenth quar- 
terly report, November—December 1975 and January 1976. 
(General Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor 
Dept.). Feb 1976. Contract E(04-3)-893. 32p. AT. 

Progress is reported in the following LMFBR safety en- 
gineering areas: programmatic and administrative activities, experi- 
ment analysis and code validation, thermal analysis of TREAT 
overpower experiments HOP3-2A and HOP3-2B, and failure pre- 
diction analysis of experiment H5. (DG) 


23367 (GEAP—21207) BWR 8 x 8 fuel rod simulation using 
electrical heaters. Dou: , J.P.; Muzzy, R.J. (General Electric 
Co., San Jose, Calif. (USA). Boiling Water Reactor wees 
Dept.) Mar 1976. Contract AT(49-24)-0215. 46p. Dep. NTIS 


' Electrical heater rod simulation of boiling water reactor 
(BWR) transient fuel rod thermal behavior following a hypotheti- 
cal loss-of-coolant accident (LOCA) is treated. This complete 
simulation from break initiation through the activation of emergen- 
cy core cooling systems (ECCS) and core reflooding is achieved 
by programming power to electrically heated rods which have the 
same physical dimensions as the nuclear fuel rods. Power input to 
achieve this simulation is derived for direct (surface heated) and 
indirect (internally heated) rods, and applicability of the results for 
blowdown heat transfer testing is discussed. The results of this 
analysis will be incorporated into the Blowdown/Emergency Core 
Cooling (BD/ECC) Test Program. 


23368 (GEN—08-001) Interim structural evaluation of pool 
swell loads on suppression chamber of Peach Bottom Plant. Kontou- 
dakis, J.; Higginbotham, A.B. (Nutech, San Jose, Calif. (USA)). 
Apr 1976. 79p. Dep. NTIS $4.50. 

An interim structural evaluation has been conducted to 
establish the effects of pool swell loads on the suppression 
chamber system of a typical Mark I plant. The plant selected for 


logies 

Reactor (LMFBR) program. Based on this survey, a series of con- 
clusions and recommendations are given. Dry type powder agents 
will only be of use of relatively small sodium fires. Large fires will 
be extinguished by inerting the chamber or collecting pans where 
the sodium leak occurs. Liquid sodium fire suppression methods 
must be incorporated into the initial design of an LMFBR. There 
exists a need for close coordination of liquid sodium fire technolo- 
gy and guidelines for fire fighting personnel. Suggestions are made 

r a number of technical development programs. An extensive 
search for new suppression agents is not recommended although 
carbon microspheres should be submitted for approval. 


23364 SS GCR safety program. Quarterly 
progress report for the ending March 31, 1976. (General 
Atomic Co., San Diego, Calif. (USA)). 30 Apr 1976. Contract 
E(04-3)-167. 56p. Dep. NTIS $4.50. 
Progress is reported in the led reactor (GCR) safety 
. The program covers development of safety and safety-re- 
coer conden to better understand and more accurately define 
safety characteristics and safety margins of GCRs under postulated 
accident conditions. The work reported here includes core seismic 
studies, high-temperature gas-cooled reactor (HTGR) accident in- 
itiation and progression analysis, the setting up of a reliability data 
bank, safety liaison with NRA-selected contractors, and safety 
research on core-released radioactivity and containment at- 
mosphere response during postulated accident situations. 


23365 (GAI-TR—101NP-A) Computation of hee con- 
sequences using INHEC comp program. 
(Gilbert/Commonwealth, Reading, Pa. (Usa). M Mar 1976. 147p. 
Gilbert/Commonwealth, Reading, PA. 

The method used by Gilbert/Commonwealth Companies to 
evaluate the radiological consequences of postulated accidents at 
nuclear power plants is presented. The postulated accidental 
release of radioactive materials to the atmosphere is used to evalu- 
ate the adequacy of the systems designs with respect to the public 
health and safety. Due to the diversity of site characteristics, plant 
design features, and other factors, a generic approach is most 
amenable to adequately treat these evaluations. This approach 
precipitated the development of a general computer program 
which is the basis of this report. It is intended to serve as the basic 
reference document in this area for a number of nuclear power 
plant projects for which applications are made for construction 
permits or operating licenses to the Nuclear Regulatory Commis- 
sion. The INHEC computer code, designed to evaluate off-site 
doses and control room habitability under post-accident conditions 
for time-varying releases of radioactivity to the environment, is 
described. This description includes the physical models employed 


the analyses was the Peach Bottom Atomic Power Station, Unit 3. 
In order to provide results in a timely manner, the geometry was 
adopted from an existing finite element model of a suppression 
chamber such that the model closely represented, though not 
identically, the Peach Bottom Plant. A brief summary of the results 
obtained from the various analyses is presented for the three main 
structural components of the suppression chamber, i.e., the sup- 
port columns, the reinforcing ring, and the cylindrical shell. 


23369 (HEDL-SA—993) Coolant boiling in the 
life core during overpower excursions. Kolesar, D.C. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). 1975. 19p. 
(CONF-751101—90). Dep. NTIS $3.50. 
From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 
thetical unprotected transient overpower accident 
(TOP) in the fresh and near fresh LMFBR core may involve coo- 
lant boiling prior to cladding failure for relatively slow transients. 
Coolant boiling on the cladding surface is a possible failure 
mechanism postulated for overpower transients. An assessment is 
made of the implications of bulk boiling if boiling initiation 
recedes failure, when the pumps are fully operational. The 
ginning-of-life core is defined, the salient features of the analyti- 
cal model are summarized, and a to rep t the core 
hydrodynamics with a manageable system of equations is 
presented. The specific characterization of the boiling 
phenomenon within the context of the current version of MELT is 
discussed, and the initial aspects of the fuel-coolant interaction 
process in a previously voided region are considered. 


23370 (HEDL-SA—996) Multi-channel grouping techniques 
for reactor safety studies. Waltar, A.E.; Wilburn, N.P. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. 20p. (CONF-751101—89). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

In conducting safety studies for postulated unprotected ac- 
cidents in an LMFBR system, it is common practice to employ 
multi-channel coupled neutronics, thermal hydraulics computer 
programs such as SAS3A or MELT-III. The multichannel feature 
of such code systems is important if the natural fuel failure in- 
coherencies and the resulting sodium void/fuel motion reactivity 
feedbacks—which have strong spatial variations—are to be 
properly modeled. Because of the large amounts of computer time 
associated with many channel runs, however, there is a strong in- 
centive to conduct parametric studies with as few channels as 


. The paper presented is focused on methods successfully 
yed to accomplish this end for a study of the hypothetical 
ted transient overpower accident conducted for the FFTF. 


(K/CSD/TM—1) HEXEREI: a multi-channel heat con- 
convection code for use in transient thermal hydraulic anal- 
high-temperature, gas-cooled reactors. Interim report. Giles, 
E.; DeVault, R.M.; Turner, W.D.; Becker, B.R. (Oak Rides 
Diffusion Plant, hangs —* May 1976. Contract 
———— Sip. Dep. NTIS $4.50. 
A description is a of 1 the development and verification 
coupled convection, multichannel heat 
r computer program to analyze specific safety questions in- 


cooling systems were included in the code to provide more 

ne analysis of the reactor system during accidents — 
$b. and cooling down on the auxiliary systems. Incl 

are py = riptions of the components of the HEXEREI code 

and sample HEXEREI analyses compared with analytical solutions 

and other heat transfer codes. 


23372 (LAMS-NUREG— 6330) Numerical calculation of flash- 

long pipes using a two-field model. Rivard, W.C.; Torrey, 
M.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. 
Contract W-7405-Eng-36. 17p. Dep. NTIS $3.50. 

A two-field model for two-phase flows, in which the vapor 
and liquid phases have different densities, velocities, and tempera- 
tures, been used to calculate the flashing of water from long 
pipes. The IMF (implicit Multifield) technique is used to numeri- 
cally solve the transient equations that govern the dynamics of 
each phase. The flow physics is described with finite rate phase 
transitions, interfacial friction, heat transfer, pipe wall friction, and 
appropriate state equations. The results of the calculations are 
compared with measured histories of pressure, temperature, and 
void fraction. A parameter study indicates the relative sensitivity of 
the results to the various physical models that are used. 


23373 (NEDO— 13456) Mark I 1/12-scale pressure suppres- 

sion pool swell tests. Torbeck, J.E.; Galyardt, D.L.; Walker, J.P. 

(General Electric Co., San Jose, ‘Calif. (USA). Boiling Water 

bag 4 Systems Dept.). May 1976. vp. General Electric Co., San 
CA. 

A second series of 1/12-scale tests of the Mark I BWR con- 
tainment have been run to define the torus and ring header loads 
resulting from pressure suppression pool swell following a postu- 
lated LOCA. These tests were conducted following modification of 
the test section used for earlier tests to tighten the sealing and im- 
prove control of the test conditions. Forty-two tests were per- 
formed, investigating the sensitivity of the pool response to drywell 
pressurization rate, initial downcomer submergence, initial system 
pressure and initial drywell/wetwell pressure differential, covering 
eV (on the basis of the 

R) 


23374 (NEDO—20231-A) Emergency core cooling tests of an 

Zircaloy-clad, 8 x 8 simulated BWR fuel 
bundle. Leonard, J.E.; Duncan, J.D.; Rao, A.S.; Cipolla, R.C. 
(General Electric Co., San Jose, Calif. (USA). BWR Projects 
Dept.). May 1976. 324p. Dep. NTIS $9.75. 

A full-length, electrically heated, 8 x 8 Zircaloy-clad, simu- 
lated fuel bundle was spray-cooled from the top and flooded from 
the bottom under simulated loss-of-coolant accident conditions. 
The heater rods were internally pressurized with argon to simulate 
fission product inventory. Results are presented and discussed. 


23375 (NP— 20942) Post-failure phenomena in LMFBR TOP 
accidents. Quarterly progress report, January 1, 1976—March 31, 
1976. Erdman, C.A.; Johnson, M.B.; Reynolds, A.B. (Virginia 
Univ., Charlottesville (USA). Dept. of Nuclear Engineering). 1976. 
16p. Univ. of Virginia, Charlottesville. 

Refinements were made in the calculations of minimum 
molten fuel masses required for voiding. These refinements in- 
cluded consideration of condensation heat losses and improved 
modeling of flow channel geometry. The refined calculations in- 
dicate minimum molten fuel masses in excess of 3.2 gm/pin are 
needed for extensive voiding. Plenum gas release calculations ap- 

to LOF-driven-TOP and normal LOF accidents as well as 
to TOP accidents were formulated. Other activities included 
resolution of discrepancies in PLUTO calculations and attendance 
at several meetings at NRC’s request. 


23376 (NP—20943) Torus LOCA lead conservatisms. Stark, 
S.J. (General Electric Co., San Jose, Calif. (USA). Boiling Water 
a Dept.). 23 Apr 1976. 29p. General Electric Co., 
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A study has been conducted of the various conservatisms 

and non-conservatisms associated with the definition of the upward 
and downward torus loads that occur during the pool swell phase 
of a loss-of-coolant accident on a Mark I containment. The objec- 
tive of this study was to provide a quantification of these conser- 
vatisms and non. As a result of this latest study, it is 
concluded that the '’most probable’’ loads used are still conserva- 
tive. 
23377 (NP—20951) Plant unique uplift sensitivity. Masters, 
W.Z. (General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). 22 Apr 1976. 11p. General Electric Co., 
San Jose, CA. 

Uplift sensitivity curves for BWR Mark I containment 
designs are presented. 


23378 (ORNL/NUREG/TM—9) LMFBR aerosol release and 

transport program. progress report, October— December 
1975. Fontana, M.H.; Adams, R.E.; Kress, T.S.; Parsly, L.F.; 
Parker, G.W. (Oak Ridge National Lab., Tenn. (USA)). 27 Apr 
1976. Contract W-7405-eng-26. 59p. Dep. NTIS $4.50. 

Progress is reported in the areas of capacitor discharge 
vaporizer (CDV) development, small-vessel fuel and fuel simulant 
aerosol studies, large vessel aerosol studies, HCDA bubble simu- 
lant tests, fuel simulant response to CDV electrical energy deposi- 
tion, and bubble transport behavior. 


23379 (ORNL/NUREG/TM— 13) High-temperature ae 
reactor safety studies for the Division of Reactor Safety R 
Quarterly progress January 1, 1976—March 31, 1976. Sen. 
ders, J.P. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
Contract W-7405-eng-26. 20p. Dep. NTIS $3.50. 

Progress is reported in the development of codes for overall 
plant simulation and emergency-cooling shutdown simulation. 
Preparations were made for running and analyzing dynamics tests 
on the Fort St. Vrain reactor. 


23380 (ORNL/NUREG/TM— 17) Zirconium metal—water ox- 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research. Quarterly progress report, January— March 1976. 
Cathcart, J.V. (Oak Ridge National Lab., Tenn. (USA)). May 
1976. Contract W-7405-eng-26. 25p. Dep. NTIS $4.00. 

The correlation of data for the diffusion of oxygen in B-Zir- 
caloy-4 between 900 and 1500°C (1652-2732°F) was completed. 
An error analysis of the diffusion techniques used was also made. 
The experimental phase of the isothermal oxidation measurements 
was completed, and the specimens are currently undergoing metal- 
lographic examination. Several improvements were made in the 
data acquisition procedures in order to determine accurately the 
time-temperature record for oxidation specimens, in short, high 
temperature experiments. Methods were devised for calculating 
from oxidation data the diffusion coefficients of oxygen in the 
oxide and a-Zircaloy, and these values will be used along with new 
data for the equilibrium phase solubility limits for oxygen in the a 
and B phases in the verification of the computer code. 


23381 (ORNL/NUREG/TM—20) HTGR safety studies for the 
Division of Systems Safety, U.S. Nuclear Regulatory Commission. 
Monthly progress report for April 1976. Sanders, J.P. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 
23p. Dep. NTIS $3.50. 

is reported in the development of a flow distribu- 
tion code for loss-of-flow and low flow conditions and in the 
development of the HEXEREI accident analysis code. 


23382 (ORNL/NUREG/TM—21) Monthly by = for Of- 
fice of Nuclear Regulatory research programs at Oak Ridge Na- 
tional Laboratory, April 1976. Fee, G.G. (comp.). (Oak Ridge Na- 
tional Lab., Tenn. (USA)). May 1976. Contract W-7405-eng-26. 
25p. Dep. NTIS $4.00. 

Brief highlights are presented for the following programs: 
heavy section steel technology, fission product beta and gamma 
energy release, LOCA release from LWR fuel, multirod burst tests, 
Nuclear Safety Information Center, PWR _ blowdown heat 
transfer—separate effects, zircaloy fuel cladding collapse studies, 
zirconium metal—water oxidation kinetics, aerosol release and 
transport from LMFBR fuel, HTGR safety analysis and research, 
and design criteria for piping and nozzles. 


23383 (ORNL/NUREG/TM—23) Fission product beta and 
gamma energy release. Quarterly progress report for Janua- 
ry—March 1976. Dickens, J.K.; Love, T.A.; McConnell, J.W.; 
Emery, J.F.; Peelle, R.W. (Oak Ridge National Lab., Tenn. 
ee May 1976. Contract W-7405-eng-26. 17p. Dep. NTIS 
3.50. 


Several aspects of the overall program to determine fission- 
product energy release rates using spectroscopic methods are 
presented. These aspects include: (a) fabrication of a sample 


EREI code was designed to provide steady-state and transient heat a 
transfer analysis of the HTGR active core using a basic hexagonal 


NOVEMBER 1976 


holder for the beta-ray measurements having an absorbing layer 
between sample and detector of approximately 5 mate (b) a 
measurement of the maximum probable loss of the fission-gas 
product “I; and (c) a new determination of the absolute wt 
ties of the princi & 
equilibrium with 


23384 (ORNL/TM—5032) Historical information on ORNL 

for ECCS testing. (Oak Ridge National Lab., Tenn. 
ae 15 Jun 1976. Contract W-7405-eng-26. 79p. Dep. NTIS 
5.00 


This document contains a compilation of the correspon- 
dence and preliminary report which the Oak Ridge National 
Laboratory submitted to the U.S. Atomic Energy Commission on 
the subject of in situ testing of emergency core cooling systems 
(ECCS) in pressurized water reactors. Most of the correspon- 
dence, which was prepared four to five years ago, deals with an 
ORNL proposal to evaluate the merits of conducting an in situ 
ECCS test in a full-scale commercial power plant. The end result 
of this work was to be a report in which the feasibility of conduct- 
ing such an experiment would be discussed and a “‘rough’’ cost 
estimate provided. In support of this proposal, ORNL prepared a 
brief preliminary prospectus which identified some of the key 


23385 (PB—243874/SST) Generalized fault tree analysis for 
reactor safety. Interim report. Rumble, E.T.; Leverenz, F.L. Jr.; 
Erdmann, R.C. (Science Applications, Inc., Palo Alto, Calif. 
(USA)). Jun 1975. 113p. (SAI/SR—109-PA). NTIS $5.25. 

This report describes methods for constructing detailed 
logic sequences that relate individual faults along an entire ac- 
cident chain. The methods allow for detailed evaluation of system 
interactions with explicit consideration of mutually exclusive, de- 
pendent and common mode events included. A mathematical 
development of the AND-OR-NOT logic operations and their in- 
corporation into a computer code (BAM) for logic tree evaluation 
based upon a truth table approach is discussed. Two examples are 
analyzed, a portion of the consequence limiting control system for 
a PWR, and a redundant water supply pump system, which in- 
dicate how the methodology can handle certain types of common 
failure modes. A brief comparison with other logic codes 
completes the report. (GRA) 


23386 (PB—244255) Wet steam flow study. report 

No. 1. Hammitt, F.G. (Michigan Univ., Ann Arbor (USA). Cavita- 

_tion and Multiphase Flow Lab.). Mar 1975. 9p. 
(UMICH—012449-1-PR). NTIS $3.25. 

The objectives and major applications of the work are: (1) 
the behavior of thin liquid films on stationary blading, deposited by 
the traversing wet steam flow in the low pressure end of modern 
large steam turbines (particularly in nuclear plants where the 
steam quality is especially low), which lead to a major erosion 
problem when shed droplets impact the next downstream moving 
blade row; and (2) the behavior of thin liquid films under high 
void fraction boiling conditions, where ‘dry-out’ problems become 
involved. This latter condition is typical of that which would exist 
if emergency — circuits of a liquid cooled reactor were ac- 
tivated after a loss of pressure accident. (GRA) 


23387 (PB—245114) GO evaluation of a PWR spray system. 
Final report. Long, W.T. (Kaman Sciences Corp., Colorado 
Springs, Colo. (USA)). Aug 1975. 92p. NTIS $4.75. 

GO is a reliability analysis methodology developed over the 
years since 1960. The GO methodology is presented and its ap- 
plireport tation demonstrated by performing a reliability analysis of 
a conceptual PWR Containment Spray System. Certain numerical 
results obtained are compared with those of a prior fault tree anal- 
ysis of the same system as documented in the 11 January 1973 
draft report, A Fault Tree Evaluation of a PWR Spray System. 
Basic data on the PWR Containment Spray System analyzed was 
provided in the form of schematics, functional descriptions and 
subsystem failure data. Using this information a GO model was 
created and exercised to ascertain the probabilities of occurrence 
(point estimates) of all events of interest including specifically the 
likelihoods of reducing pressure and removing radioactive iodine. 
‘These results do not vary significantly from those obtained in the 
prior study. Reasons for variations are noted. (GRA) 


23388 (WCAP—8355-A) Long term ice condenser contain- 
ment code: LOTIC code. Grimm, N.P.; Colenbrander, H.G.C. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). PWR 
Systems Div.). Apr 1976. 90p. Dep. NTIS $5.00. 

An analytical model is presented for the calculation of ice 
melt and long-term pressure transients in the ice condenser reactor 
containment after a loss-of-coolant accident. The method applies 
conservation equations to control volumes used to simulate spatial 
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variation. The control volumes represent the functionally distinct 
compartments of the ice condenser containment. Uniform pressure 
and saturated steam conditions are assumed throughout the con- 
tainment in order to reduce the computing time for a given 
problem. Several required quantities are assumptions based on 
conclusions derived from Ice Condenser Test Facility test results. 
The code is flexible enough to analyze the effectiveness of the en- 
gineered safeguard systems, including internal and external sprays 
and a sump water recirculation cooling system. Temperature 
gradients in, and heat absorption by, the containment structure are 
also considered. 


23389 (WCAP— 8355- 1)) Leng term ice condenser 
containment code: LOTIC code. Hsieh, T.; Raymund, M. 
(Westinghouse Electric ey Pittsburgh, Pa. (USA). Nuclear 
Energy Systems Div.). Apr 1976. 72p. Dep. NTIS $4.50. 

An analytical model is presented for the calculation of pres- 
sure and temperature variations inside an ice condenser contain- 
ment during the depressurization and post-blowdown phase follow- 
ing a loss-of-coolant accident. The method applies conservation 
equations to control volumes used to simulate spatial variation. 
These control volumes represent the functionally distinct compart- 
ments of the ice condenser containment. The code is 2 modified 
version of the LOTIC-code. In order to reduce the computing time 
for a given problem, uniform mass distribution and saturated steam 
conditions have been assumed for each compartment. The original 
LOTIC assumption of uniform containment pressure has been 
removed and pressure differentials now exist between the compart- 
ments. Flows between these compartments are governed by 
hydraulic flow equations. Considerable advances have been 
achieved in the derivation of the conservation equations and the 
method of solution. Lower compartment cooling by the ice con- 
denser drain (condensate and ice melt) and the sump water have 
also been incorporated in this model. 


23390 Processes in tanks with boiling or supercooled water 
during pressure drop. Ruediger, B. (Battelle-Institut, Frankfurt am 
Main). Dechema Monogr.; 73: No. 1413-1431, 215-227(1974). (In 
German). 

If the pressure in a system with boiling or supercooled water 
is suddenly released, non-static two-phase currents (water-steam) 
occur which have more complex flow characteristics than do the 
compressible gases. The fracture of a main coolant feedline of 
light-water cooled nuclear reactor was simulated and the funda- 
mental thermodynamic and flow process investigated. Test results 
of a plant with a 11.2 m high pressure tank show that in the first 
tenths of a second after the fracture there is a thermodynamic im- 
balance between the steam and water phases. The two-phase mass 
flows determined at the point of fracture are markedly dependent 
on the geometric characteristics of the pressure tank and the 
broken feedline. A comparison between the experimentally deter- 
mined mass flows and theoretical values has not yet been 
completed. 


23391 Hazards from aircraft. Grund, J.E. (Portland General 
Electric Co., OR); Hornyik, K. pp 1-5 of In Proceedings of the In- 
stitute of Environmental Sciences 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The siting of nuclear power plants has created innumerable 
environmental concerns. Among the effects of the '’man-made en- 
vironment” one of increasing importance in recent nuclear plant 

siting hazards analysis has been the concern about aircraft hazards 
to the nuclear plant. These hazards are of concern because of the 
possibility that an aircraft may have a malfunction and crash either 
near the plant or directly into it. Such a crash could be postulated 
to result, because of missile and/or fire effects, in radioactive 
releases which would endanger the public health and safety. The 
majority of studies related to hazards from air traffic have been 
concerned with the determination of the probability associated 
with an aircraft striking vulnerable portions of a given plant. Other 
studies have focused on the structural response to such a strike. 
This work focuses on the problem of strike probability. 13 
references. 


— Methods for estimating risks to nuclear power plants 

from shipping. Walker, D.H. (Offshore Power Systems, Jackson- 
ville, FL); Hartman, M.G.; Robbins, T.R. pp 6-16 of In 
Proceedings of the Institute of Environmental Sciences 21st annual 
technical meeting. Vol. I. Mt. Prospect, IL; Inst. of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 
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Nuclear power plants sited on land near shipping lanes or 
offshore can be exposed to potential risks if there is nearby ship or 
barge traffic which involves the transport of hazardous cargo. 
Methods that have been developed for estimating the degree of 
risk are summarized. Of concern are any accidents which could 
lead to a release or spill of the hazardous cargo, or to an explo- 
sion. A probability of occurrence of the order of 10-7 per year is a 
general guideline which has been used to judge whether or not the 
risk from hazards created by accidents is acceptable. This 
guideline has been followed in the risk assessment discussed in this 
paper. 19 references. 


23393 Risks to nuclear plants due to natural gas pipelines. 
MacKenzie, D.W. pp 17-24 of In Proceedings of the Institute of 
Environmental Sciences 21st annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The presence of a natural gas transmission pipeline near a 
nuclear plant site introduces risks to the plant facilities and person- 
nel. A sudden rupture of the transmission line releases large quan- 
tities of natural gas in short periods of time. The escaping gas 
disperses in the atmosphere, creating a gas/air mixture commonly 
referred to as a cloud. Under some meteorological conditions, the 
flammable region of the cloud can be relatively widespread and ex- 
tend thousands of feet from the rupture. The analytical methods 
developed to provide quantitative estimates of the risks to nuclear 
power plants from hazards associated with pipeline system failures 
are described. The overall methodology used in the analysis is 
oo followed by a description of the analytical models em- 


23394 Determination of design earthquakes for nuclear power 
plants. Guzman, R.; Crouse, C.B.; Jennings, P.C. pp 104-107 of In 
Proceedings of the 2Ist annual technical meeting. Vol. I. Mt. 
Prospect, IL; Inst. of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The methodology presented addresses the determination of 
a safe and realistic level of ground shaking for the earthquake re- 
sistant design of nuclear power plants. The basic premise of the 
approach is that the severity of ground motion during an 
earthquake is more completely represented by response spectra 
than by simplified concepts such as peak ground acceleration. The 
method emphasizes the use of real and representative data through 
the selection of all existing accelerograms recorded under geologic 
and seismologic conditions similar to the design earthquakes. 
23395 Operability qualifications of active seismic Category I 
equipment in nuclear plants. Meligi, A.E. (Sargent and Lundy En- 
gineers, Chicago). pp 114-119 of In Proceedings of the 21st annual 
technical meeting. Vol. I. Mt. Prospect, IL; Inst. of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The problem of operability of Active Seismic Category I 
equipment during all postulated plant conditions other than normal 
operating conditions is analyzed. Some qualification programs are 
suggested with an emphasis on the vibratory motions from seismic 

ts. 


23396 (GERRSR—6) Theoretical and experimental possibilities 
properties 


for the evaluation of of corium. Final report for project 
RS 128. Heine, D.; Neuer, G. (Stuttgart Univ. (TH) (F.R. Ger- 
many). Inst. fuer Kernenergetik). Feb 1975. Translation of 
Dep. NTIS $5.00. 

ork performed under United States ve Regulatory 
Water Reactor Safety Technical Exchange 


The measurement of thermophysical properties of reactor 
materials at high temperatures and especially above their melting 
point is complicated and expensive with the accuracy strongly de- 
pendent on sample and environmental conditions. In many cases 
theoretical estimations of material properties give sufficiently accu- 
rate values. Therefore, methods for the theoretical estimation of 
thermophysical properties and their applicability to core materials 
were investigated. The temperature dependence of components 
and the dependence on the composition of poly-material-systems 
have been examined for the following properties: Thermal 
emittance, thermal conductivity, heat capacity, surface tension, 
heat of fusion and viscosity. ” 


23397 (GERRSR—S5) Contribution to the ang: of theoretical 
and experimental possibilities for the evaluation of properties of 
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corium. Skoutajan, R. (Battelle-institut e.V., Frankfurt am Main 
- Germany)). May 1975. Translated from the German. 28p. 


" Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 


For the theoretical and experimental treatment of meltdown 
accidents it is necessary to know the physical properties of the 
materials contained in the core melt, especially at temperatures 
above 2000°C. Relevant data are not readily available in the 
technical literature. In the study presented, an attempt has been 
made to show conventional methods of measuring surface tension, 
specific heat, and heat of fusion to indicate their limits of error, 
and to investigate how these methods might be applied to the mea- 
surement problems to be solved. In addition the study deals with 
the possibility of determining the physical properties from theoreti- 
cal considerations, and it presents arguments concerning the use- 
fulness of a theoretical determination of the physical properties of 
materials involved in core melts. 


23398 PP oi computer code. II. Engineering design of the 
model. Barnum, D.J.; Solbrig, Cw. Nucl. Saf.; 17: No. 3, 
299-311(1976). 

The RELAP4 computer code is an important analysis tool 
for nuclear safety analysis. It is used principally in the analysis of 
the hypothetical loss-of-coolant accident but is also used in several 
other applications. The article presented is the second of a three- 
part series which discusses, respectively, the RELAP4 program: 
input modeling and typical results. Described are some of the con- 
siderations required to model a thermal and hydraulic system with 
particular emphasis in light-water nuclear power reactors. En- 
gineering decisions required in preparing input are as important in 
the final code results as the code itself. Codes that are similar to 
RELAP4 require similar input considerations. The article’s conclu- 
sion is that the input description of a system is not unique, and dif- 
ferent modelers would produce different input with consequent dif- 
ferent output. However, it is always possible to obtain conservative 
results, if desired, with the use of the Evaluation Model (EM) ver- 
sion of the code. 


23399 Safety of workers in the nuclear fuel and reactor indus- 
tries. Baker, K.R. (Division of Operation Safety, Washington, DC). 
Nucl. Saf.; 17: No. 3, 363-370( 1976). 

The article presented reviews safety-related data for 1973 
and 1974 collected from private industries engaged in the produc- 
tion of uranium fuel or reactor components for commercial 
nuclear power reactors. Occupational injury and illness incidence 
rates calculated from the data are compared with those of other 
a Radiological health data are also presented and 


23400 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf.; 17: No. 3, 371- 
376( 1976). 

The safety-related occurrences on which reports were 
received at the Nuclear Safety Information Center during January 
and February 1976 are listed. Occurrences are listed only for 
operating research reactors or power reactors in commercial 
operation. 


23401 Selected safety-related occurrences reported in January 
and February 1976. Casto, W.R. (comp.). Nucl. Saf.; 17: No. 3, 
377-383( 1976). 

Brief reviews are presented of two safety-related nuclear 
power plant occurrences: (1) a unique fuel-assembly failure at 
Point Beach-1, and (2) an H, explosion in the stack filter house at 
the Brunswick steam electric plant. (DG) 


23402 (REG/G— 1.59(Rev.1)(4-76)) Design basis floods for 
nuclear power plants. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Standards Development). Apr 1976. 
72p. NUREG. 

The guide presented discusses the design basis floods that 
nuclear power plants should be designed to withstand without loss 
of capability for cold shutdown and maintenance thereof. An out- 
line is presented of the nature and scope of detailed hydrologic en- 
gineering activities involved in determining estimates for the 
probable maximum flood and for seismically induced floods result- 
ing from dam failures. Situations are also described for which less 
extensive analyses are acceptable. 
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REFER ALSO TO CITATION(S) 23042, 23438, 23464 


NOVEMBER 1976 


23403 168th national meeting of the American Chemical 
Society, Atlantic City, New Jersey, September 8—13, 1974. Volume 
19, No. 4. Field, J.H.; Eddinger, R.T. Ann Arbor, MI; Xerox 
University Microfilms (1976). 196p. (CONF-740955—P1). $7.00. 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

A separate entry was prepared for each of the 13 papers 
given at the ‘Symposium on Energy Storage’’ held at the Atlantic 
City meeting of the American Chemical Society, Division of Fuel 
Chemistry, Sept. 8—13, 1974. (LTN) 


23404 Energy storage: incentives and for its develop- 
ment. Kalhammer, F.R. (Electric Power Research Inst., Palo Alto, 
CA). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 4, 56- 
74(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

Recent problems with supply of energy and electric power, 
and the emergence of new concepts for energy conversion and 
storage, have generated widespread interest in energy storage. Sig- 
nificant societal benefits appear possible if today’s nearly exclusive 
form of storing energy as the chemical energy of raw and 
processed fuels were supplemented by storage of energy in other 
forms. The potential benefits of energy storage by advanced 
methods are discussed broadly in terms of economics, resource 
conservation, and environmental impacts. The discussion focuses 
on the use of energy storage in electric utility systems. The 
benefits associated with this use have been characterized fairly 
well; they could become significant in the near term and large in 
the long range. Other potentially significant applications of ad- 
vanced energy storage methods are highlighted. The prospects for 
realizing significant benefits from energy storage are tied intimately 
to the success of current efforts to develop technically and 
economically feasible technology options for large scale storage of 
various energy forms. The development status of major candidate 
systems for storage of chemical, mechanical, electromagnetic, and 
thermal energy is reviewed briefly, and the advantages and limita- 
tions of practical alternatives are compared. 


23405 Environmental effects of energy storage technology. 
Klunder, K.; Landgrebe, A.R. (ERDA, Washington, DC). Trans. 
Am. Nucl. Soc., Suppl.; 23: No. 1, 20(1976). 

From Conference on environmental of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


COMPRESSED GAS 


23406 (ERDA—76-76) Economic and technical feasibility 
study of compressed air (General Electric Co., Schenec- 
a. Mar 1976. Contract E(11-1)-2559. 700p. Dep. 
16.25. 


The results of a study of the economic and technical feasi- 
bility of compressed air energy storage (CAES) are presented. The 
study, which concentrated primarily on the application of un- 
derground air storage with combustion turbines, consisted of two 
phases. In the first phase a general assessment of the technical al- 
ternatives, economic characteristics and the institutional con- 
straints associated with underground storage of compressed air for 
utility peaking application was carried out. The goal of this assess- 
ment was to identify potential barrier problems and to define the 
incentive for the implementation of compressed air storage. In the 
second phase, the general conclusions of the assessment were 
tested by carrying out the conceptual design of a CAES plant at 
two specific sites, and a program of further work indicated by the 
assessment study was formulated. The conceptual design of a 
CAES plant employing storage in an aquifer and that of a plant 
employing storage in a conventionally excavated cavern employing 
a water leg to maintain constant pressure are shown. Recommen- 
dations for further work, as well as directions of future tur- 
bomachinery development, are made. It is concluded that com- 
pressed air storage is technically feasible for off-peak energy 
storage, and, depending on site conditions, CAES plants may be 
favored over simple cycle turbine plants to meet peak demands. 
(LCL) 


23407 Use of compressed air for energy storage. Harboe, H. 
(Stal-Laval (G.B.) Ltd., London). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 4, 155-161(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

Air storage plants will be developed on the basis of today's 
gas turbine technology and units with day-outputs in the range 200 
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to 300 MW are being proposed. The principle of an air storage 
plant is to use surplus base-load-plant system-capacity to compress 
aid during the night for storage. In the day time the air is heated 
and expanded through a turbine to provide peak power output. 
Only one-third of the gross turbine output in a continuously 
operating gas turbine unit is available to drive the electric genera- 
tor since two-thirds is used to drive the compressor. In an air 
storage plant where the compression has been done during the 
night with the turbine disconnected, the entire turbine output is 
available during the day time when the compressor is discon- 
nected. Since an air storage plant invariably needs fuel during the 
day time to harness the energy stored, it both converts night ener- 
gy to day energy and adds new energy to electrical system. The 
various operating patterns that are feasible with air storage plants 
and alternative types of storage facilities are discussed. The range 
of fuels which such plants can use presently and in future develop- 
ments is considered. 


PUMPED HYDRO 


' REFER ALSO TO CITATION(S) 23502 


23408 Hydro-power from underground pumped-storage. Scott, 
F.M. (Harza Engineering Co., Chicago). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 4, 85-92(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

The development of hydroelectric pumped storage in the 
United States and the growing need of peaking power are 
discussed. Energy storage in the form of storing water in a higher 
reservoir for later release to generate electrical power is a practical 
and proven concept. In areas where stored energy is needed, but 
where there are not suitable sites available for conventional 
pumped storage with both the lower and upper reservoirs above 
ground, underground pumped storage can be the answer. The 
feasibility of utilizing underground caverns for the lower reservoir 
in such areas that have suitable rock formations is examined. In- 
cluded in these studies are the size and type of underground con- 
figurations that are required and that can be developed. The rock 
characteristics necessary are reviewed, as are the size and depth of 
the underground caverns that are required to store the water and 
to house the power plant. Equipment availability and its limitations 
are also considered. The studies are generally based on a 2,000 
MW underground pumped storage project designed for a total 
head of 3,200 feet and the reversible unit plant with two drops of 
1,600 feet each. Anticipated costs of such facilities are presented, 
as are the factors involved in the overall construction schedule. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 23600, 23601, 23684 


23409 Use of flywheels for energy storage. Rabenhorst, D.W. 
(Johns Hopkins Univ., Silver Spring, MD). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 4, 162-171(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

An effective energy storage system can be used in a variety 
of ways to improve the utility factor of electric generating plants, 
while greatly reducing their requirement for fossil fuels. An op- 
timum energy storage system would have the following charac- 
teristics: installed and operating costs must be comparable to 
equipment which it would replace. Design lifetime should be 30 to 
50 years. The system must be available over a size range of nearly 
a million to one without significantly compromising the cost effec- 
tiveness. Thus it would apply to a large variety of on-site applica- 
tions from the smallest electric vehicle to the largest utility's diur- 
nal peaking unit. The system must have size and operating charac- 
teristics that would permit its being used at any desired location, 
whether urban, suburban or rural. It must be capable of automatic, 
remote control and freedom from maintenance. It must have 
negligible effects on local ecological conditions. It must be capable 
of being produced in the required quantity without creating a na- 
tional shortage of strategic materials. It must be available to indus- 
try within five years. A modern flywheel made of anisotropic 
materials appears to be capable of satisfying these requirements 
better than any energy storage concept currently being considered. 


23410 Fiber glass super flywheels. Rolston, J.A. (Owens-Corn- 
ing Fiberglas Corp., Granville, OH). pp 619-634 of In Bicentennial 
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of materials progress. Azusa, CA; Society for the Advancement of 
Material and Process Sr (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 
ica (6 Apr 1976). 

'ONF-760409—. 

Lightweight flywheels of fiberglass reinforced epoxy can 
store more energy at lower cost than the equivalent waite of alloy 
steel. In competition with batteries, the composite flywheel stores 
more energy per pound with an unlimited number of 

i ting stresses for flywheels are 


REFER ALSO TO CITATION(S) 23031, 23048, 23049, 23077, 
23078, 23081, 23093, 23125 


23411 (NSF/RANN/SE/P—416180-000/FR/75/1) 
storage using of change. I. Hydrates of 


Prototype storage 
1974—July 31, 1975. Simpson, D.R. (Lehigh Univ., Bethlehem, 
Pa. (USA). Dept. of Geological Sciences). 31 Jul 1975. 49p. Na- 
tional Science Foundation, Washington, DC. 

Results of experiments and models for thermal energy 
storage using solution and precipitation of hydrates of disodium 
phosphate are presented. The research was restricted to solutions 
having a sodium phosphate ratio from 2:1 to 1.4:1 and the tem- 
perature range of 10 to 60°C. Solution density and pH was deter- 
= as a function of composition and temperature, and the large 

in values makes the measurements useful as a monitoring 
codliale ue. Solubility isotherms were experimentally established in 
estes 4 to establish the solution with the highest yield of material 
undergoing a phase change. Data on a previously unreported 
hydrate is presented. The latent heat for the phase change of the 
dodecahydrate is about 100 cal/cm*. The heat capacity and ther- 
mal conductivity of selected solutions and crystals are reported. By 
using a non-stoichiometric solution and a process of precipitation 
and solution, in contrast to incongruent melting, the composition 
selected was cycled without degradation. The reservoir design is 
based on the concept of a vertical thermal stratification and the 
maintenance of seed . The TES material is contained in 
vertical tubes in close pack arrangement. 


Energy 
disodium 


CHEMICAL 
REFER ALSO TO CITATION(S) 22986 


23412 Energy plantation. Kemp, C.C.; Szego, G.C. 
(Intertechnology Corp., Warrenton, VA). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 4, 75-84(1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1274). 

See CONF-740955—P1. 

The energy plantation concept visualizes growth of vegeta- 
ble matter purposely for its fuel value. It is anltan a means for 
directly harnessing solar energy in the form of a fuel by 
photosynthesis. Fuel values derived from energy plantations and 
from environmentally clean fossil and nuclear fuels are likely to 
become fully cost competitive with one another at equal environ- 
mental impact within the next few years. Only moderate changes 
in farming and forestry practices will be required to achieve this 
cost equality. Energy plantation fuel, however, has important ad- 
vantages over the other present and possible future sources of 
energy. Among these advantages are favorable impact on our 
balance of payments and foreign relations generally because ener- 
gy plantation fuel can be grown at home; favorable environment 
impact; freedom from new potentially catastrophic hazards for 
mankind such as nuclear fuels unfortunately may bring with them; 
and perpetual renewability of supply. The technology required for 
growing fuel in an energy plantation and processing it for use is 
understood and at hand. It must, however, be adapted and op- 
timized for fuel value production. 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 22556, 23423 
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23413 (ANL—76-45(Rev.)) Development of lithium/metal sul- 
fide batteries at Argonne National Laboratory: summary report for 
1975. (Argonne National Lab., Ill. (USA)). May 1976. Contract 
W-31-109-Eng-38. 35p. Dep. NTIS $4.00. 

This report presents highlights for 1975 of Argonne Na- 
tional Laboratory's program on the development of lithium/metal 
sulfide batteries. The intended applications for these high-per- 
formance batteries are energy storage on utilities and electric-vehi- 
cle propulsion. The battery cells have negative electrodes of a lithi- 
um—aluminum alloy and positive electrodes of FeS, or FeS, and 
operate at 400 to 450°C. During the past year, a new cell design 
was adopted; the cells are prismatic and are operated with the 
electrodes in a vertical orientation. Conceptual designs for two 
types of batteries have been completed: an electric-vehicle battery 
that could be installed under the hood of an automobile and a 
load-leveling battery for testing in the Battery Energy Storage Test 
Facility. Promising methods for fabricating electrodes include load- 
ing of powders into porous current collector structures, incorpora- 
tion of active materials into a carbon-bonded matrix, and hot- 
pressing of powders. Receiving major attention is a design in which 
cells are assembled in the uncharged state. Engineering-scale Li- 
Al/FeS cells of this type have achieved specific energies of 100 W- 
hr/kg and peak specific powers of 130 W/kg. Cell chemistry stu- 
dies and materials studies are conducted to provide support to the 
cell effort. A method was devised for preparing lithium sulfide in a 
suitable form; studies of cell overcharge reactions led to the 
establishment of optimum cell cutoff voltages. Corrosion tests and 
postoperative examinations continue to provide information on 
construction materials. 12 figures, 3 tables. 


23414 Water activated lead—acid storage battery cell having 
dry discharged electrodes. (to ESB, Inc.). US Patent 3,839,089. 1 
Oct 1974. Filed date 18 May 1973. vp. 

A lead—acid battery is described which has dry, discharged 
electrodes containing mainly lead sulfate and is activated by the 
addition of water followed by charging. Sodium acid sulfate in the 
form of a pressed pellet is included in the cell and is located above 
the electrodes. When the cell is activated, the sodium acid sulfate 
helps to —, a uniform electrolyte and reduce corrosion and 
dendrite formation. 


23415 Batteries for energy storage. . D.L. (Gould 
Labs., Chicago). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 
4, 135- 154( 1976). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P1. 

The oncoming requirement for storing off-peak generated 
electricity for use during periods of peak demand will offer a 
major challenge to the battery industry. The reliability and cost ob- 


jectives, which will be difficult to achieve, are a life of eight years 


(2500 cycles) and $20 per kWh, respectively. Lead—acid batte- 
ries, the exemplar of today’s battery technology, may meet the re- 
liability requirements, but may be too costly for all but special 
situations. Advanced battery technology in several manifestations 
is just now making the transition from the research phase to 
development of multikilowatt experimental units. The elec- 
trochemical systems under development include sodium—sulfur, 
lithium—sulfur, aluminum—chlorine and zinc—chlorine. The first 
two suffer materials problems incident to handling corrosive agents 
at elevated temperature. Little public disclosure has been made 
relative to the aluminum—chlorine system. The zinc—chlorine bat- 
tery, storing chlorine as the hydrate, has the advantage of operat- 
ing near room temperature. A number of formidable technical hur- 
dles remain to be surmounted by each of the new battery systems. 
An operating installation in the megawatt-hour range is not ex- 
pected before the early 1980's. 


23416 Electrochemical cell assembled in discharged state. Yao, 
N.P.; Walsh, W.J. (to Energy Research and Development Adminis- 
tration). US Patent 3,947,291. 30 Mar 1976. Filed date 30 Sep 
1974. 12p. 

PAT-APPL-5 10,840. 

A secondary electrochemical cell is assembled in a 
completely discharged state within a sealed containment. As as- 
sembled, the cell includes a positive electrode separated from a 
negative electrode by a molten salt electrolyte. The positive elec- 
trode is contained within a porous structure, permitting passage of 
molten electrolyte, and includes one or more layers of a metallic 
mesh, e.g. iron, impregnated with an intimate mixture of lithium 
sulfide and the electrolyte. The negative electrode is a p 
plaque of aluminum metal. Prior to using the cell, an electrical 
charge forms lithium—aluminum alloy within the negative elec- 
ye and metal sulfide within the positive electrode. 2 tables, 14 

res. 


near the ultimate long term strength of the composite. Several 
composite flywheel design concepts have been proposed; the prin- 
cipal ones are the ‘’multi-ring’’ and the ‘’brush.”’ 
THERMAL 
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a liquid alkali metal elec- 

. Jones, I.W.; Miles, L.J.; Robinson, G. 

(to Electricity Council). US Patent 3 953 »227. 27 Apr 1976. Pri- 

ority date 3 Jan 1973, United Kingdom of Great Britain and 
Ireland (UK). 8p. 

an electrochemical cell, such as a sodium—sulfur cell, 

uate s a liquid metal electrode and a solid electrolyte, the solid 

electrolyte is an upright tube with a closed end, and a reservoir is 

provided above the top of the electrolyte tube to accommodate the 

increased volume of the cathodic reactant as the cell discharges. In 

this way the whole surface of the electrolyte can be in contact with 

the cathodic reactant despite the increase in volume of the 

cathodic reactant in the cathodic compartment. 


23418 Sealed lithium—sulfur monochloride cell. Roth, W.L.; 
Farrington, G.C. (to General Electric Co.). US Patent 3,953,233. 
27 7 1976. Filed date 19 Mar 1975. 6p. 

A sealed lithium—sulfur monochloride cell is described 
which comprises a casing; an anode Positioned within the casing, 
the anode selected from the class consisting of lithium, lithium as 
an amalgam, and lithium in a non-aqueous electrolyte: a cathode 
positioned within the casing, the cathode consisting of sulfur 
monochloride with an ionic conductivity enhancing material; and a 
solid lithium—sodium aluminate electrolyte positioned within the 
casing between the anode and cathode and in contact with both 
the anode and cathode. The solid lithium—sodium aluminate elec- 
trolyte has an approximate composition of LiNaO.9AI,O3, of which 
1.3 to 85 percent of the total alkali ion content is lithium. 


23419 Electrochemical generator. Lehmann, G.; Rassinoux, T. 
(to Saft-Societe des Accumulateurs Fixes et de Traction). US 
Patent 3,960,595. 1 Jun 1976. Priority date 31 Jan 1972, France. 


10p 

This invention relates to high-energy-density electrochemi- 
cal generators of the alkaline, more particularly lithium, negative- 
electrode type. An electrolyte whose solvent contains 1—3 diox- 
ane, dioxolane or propylene oxide, preferably mixed with 
propylene carbonate or ethylene carbonate, is utilized. This elec- 
trolyte has excellent conductivity, even at a relatively slight con- 
centration of the solute. Lithium perchlorate is preferred as the 
solute; and copper oxide, monovalent silver chromate, lead chro- 
mate, fluorinated carbons, polymerized fluorinated carbons or mix- 
tures of these latter with metal compounds are preferred as active 
positive material. 


23420 Method for fabricating electrochemical cells. Werth, J.; 
Crouch, D.A.; Sklarchuk, J.C. (to ESB Inc.). US Patent 3,960,597. 
1 Jun 1976. Filed date 9 Jun 1975. 10p. 


High-temperature secondary cells having a molten salt or 
fused salt electrolyte are fabricated in ambient atmosphere. Such 
cells typically have an electrolyte, a positive reactant, or a negative 


reactant which are able of reacting with moisture or oxygen 
contained in the atmosphere. The ingredients or materials compris- 
ing the positive and negative reactants and the electrolyte are 

in a state in which they do not react significantly with 
moisture or oxyten in the ambient atmosphere. Thereafter, they 
are electrically charged in the positive reactant compartment of a 
cell container at the operating temperature of the cell, whereby 
the negative reactant of the cell is provided in the negative reac- 
tant compartment of the cell container and a positive reac- 
tant—electrolyte melt is provided in the positive reactant compart- 
ment of the cell container. 


23421 Primary or secondary electrochemical cell. Fritz, H.P.; 
Besenhard, J. (to Rheinisch-Westfalisches Elektrizitatswerk Aktien- 
lischaft). US Patent 3,960,594. 1 Jun 1976. Priority date 9 

v 1972, German, Federal Republic of (F.R. Germany). 6p. 

A description is given of a Primary or secondary elec- 
trochemical cell having a ti trode consisting of a light 
metal or an alloy predominantly consisting of a light metal 
(especially lithium), a nonaqueous aprotic preferably organic elec- 
trolyte, and a positive electrode which consists at least predomi- 
nantly of a metal or metalloid which is capable of electrochemi- 
cally forming an intermetallic compound with the light metal upon 
cathodic liberation thereof. The positive electrode may consist of, 
at least in major part, arsenic, antimony or other semimetal, metal- 
loid or semiconductor. 


PERFORMANCE AND TESTING 


23422 Recent improvements in high performance secondary 
batteries for use on offshore platforms. Snyder, D.N. pp 127-133 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. Il. Dallas; Offshore Technology Conference (1975). 
From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 
See CONF-750516—P2. 


The unique operating environment of the offshore platforms 
makes high quality reliable standby power essential. Secondary 
batteries are an important part of standby power systems especially 
for engine and turbine starting, emergency lighting, communica- 
tions, and control systems. Recently, improved batteries have been 
produced that offer the platform owner and operator better per- 
formance in these critical services. This paper reviews recent im- 
provements, particularly in the pocket plate nickel cadmium bat- 
tery. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 23557 


23423 (CONF-760503—10) Liquid metal electrodes in secon- 
dary batteries. Steunenberg, R.K. (Argonne National Lab., Ill. 
7 1976. Contract W-31-109-eng-38. 9p. Dep. NTIS $3.50. 

From International conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America *USA® (3 May 1976). 

Among the liquid metals that might be considered for use as 
electrode materials in high-performance secondary (electrically 
rechargeable) batteries, lithium and sodium show the greatest 
promise because of their low equivalent weight, electronegativity, 
resistivity, and polarization. Much of the early work on molten al- 
kali metals in electrochemical cells was directed toward the 
development of thermally regenerative cells for the direct conver- 
sion of heat to electrical energy. The more recent work, however, 
has been aimed at the use of these metals in high-performance 
secondary batteries for electric automobiles or load leveling in 
electric utility systems. Most of the earlier work on cells having 
liquid lithium negative electrodes employed chlorine, sulfur, or 
other strongly electronegative materials as the positive electrode, 
with a molten-salt electrolyte. However, the present effort is 
directed mainly toward cells with solid lithium alloy (e.g., Li—Al, 
Li—Si) negative electrodes and metal sulfide positive electrodes. 
The current research and development work on sodium-electrode 
batteries involves a liquid sodium electrode; a solid, ion-conducting 
electrolyte; and a liquid sulfur or metal chloride positive electrode. 
Both types of systems show promise for the clectric automobile 
and load-leveling applications. 4 tables. 


23424 Low pressure nickel hydrogen cell. Dunlop, J.D.; Earl, 
M.W.; Van Ommering, G. (to Communications Satellite Corp.). 
US Patent 3,959,018. 16 Sep 1974. Filed date 27 Nov 1972. vp. 

An improved rechargeable power cell comprises a sealed 
container which includes a first electrode means comprising an ox- 
idizing agent, a second electrode means comprising a catalyst 
mounted on a conductive support (the catalyst being a material 
capable of dissociating molecular hydrogen to monatomic 
hydrogen), an alkaline electrolyte, electrolyte retaining means 
disposed between the first and second electrode means, and a 
supply of hydrogen in the container. The improvement comprises a 
hexagonal rare earth intermetallic hydride disposed within the con- 
tainer out of contact with the electrolyte. The intermetallic hydride 
is a material capable of absorbing and desorbing hydrogen in 
response to changes in pressure. 


23425 Elastomer-bonded zinc dust electrodes used for high-rate 
secondary zinc—silver oxide batteries. Moden, J.R. (Nav Un- 
derwater Syst Cent, Newport, RI). Rubber Age (N.Y.); 107: No. 1, 
52-53(Jan 1975). 

The zinc—silver oxide cell has a higher energy density than 
any other commercially available secondary (rechargeable) cell. 
However, the cell is expensive; therefore, it is worthwhile to in- 
vestigate and upgrade the weaker components. In this regard, an 
area of recent study at the Naval Underwater Systems Center 
(NUSC) has been the electrodes and their individual contributions 
to the cell. In this brief report the results are presented under the 
following headings: zinc electrode less stable; fabrication method; 
and independent research fund to extend the cycle life of zinc- 
silver oxide cells. This additional cycle life can be translated 
directly into higher reliability of batteries and into dollars saved. 


23426 Lead—acid storage paste. Taylor, D.F.; Siwek, 
E.G. (to General Electric Co.). US Patent 3,926,670. 16 Dec 
1975. Filed date 23 Oct 1973. 6p. 

A lead—acid battery paste is described which consists of at 
least one battery lead oxide, lithium sulfate, and water. | table. 


23427 Development of a compact, y FeS, electrode. 
Shimotake, H.; Walsh, W.J. (Argonne National Lab., IL). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 5, 59-66( 1976). 
From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 
See CONF-740955—P2. 
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The development of compact, high-capacity FeS, electrodes 
which have been used as components of rechargeable engineering 
cells is described. These cells, which involve molten lithium nega- 
tive electrodes and LiCI—KCI eutectic electrolyte at 430°C, have 
achieved specific energies greater than 150 Wh/kg. A series of ex- 
periments with 7.5-cm-dia Li—Al/FeS, cells was conducted to test 
various electrode configurations. It was found that a configuration 
consisting of a porous bed of FeS, particles with molybdenum cur- 
rent collectors provided a highly efficient electrode structure. A 
thin ceramic cloth was used to retain particulates within the elec- 
trode, and electrode expansion was minimized by using 2 strong 
exterior support structure. Stable capacities of 0.8 to 1.0 Ah/cm 
of electrode volume were achieved. Coulombic efficiencies of ap- 
proximately 100 percent and energy efficiencies exceeding 80 per- 
cent were attained. Conversions of FeS, (to Li,S and Fe) of 70 
and 95 percent were attained upon discharge at the 4- and 10-h 

rates, respectively. aes oy voltages of 1.50 V were achieved 
with lifetimes exceeding 1000 h. 4 figures 


23428 Anode for a electrochemi- 
cal cell. Vissers, D.R.; Tani, BS. (to Energy Research and 
Development Administration). US Patent 3 933.821. 20 Jan 1976. 
Filed date 13 Feb 1975. 10p. 

PAT-APPL-549,635. 

A high-temperature, secondary electrochemical cell includes 
an anode containing lithium, an electrolyte containing lithium ions, 
and a cathode containing a chalcogen material such as sulfur or a 
metallic sulfide. The anode includes a porous substrate formed of, 
for instance, a compacted mass of entangled metallic fibers provid- 
ing interstitial crevices for receiving molten lithium metal. The sur- 
faces of the interstitial crevices are provided with a coating of 
cobalt metal to enhance the retention of the molten lithium metal 
within the substrate. 2 tables, 3 figures. 


23429 Method of preparing electrodes with porous current col- 
lector structures and solid reactants for secondary electrochemical 
cells. Gay, E.C.; Martino, F.J. (to Energy Research and Develop- 
ment Administration). US Patent 3,933,520. 20 Jan 1976. Filed 
date 3 Apr 1975. 12p. 

PAT-APPL-565,021. 

Particulate electrode reactants, for instance transition metal 
sulfides for the positive electrodes and lithium alloys for the nega- 
tive electrodes, are vibratorily compacted into porous, electrically 
conductive structures. Structures of high porosity support sufficient 
reactant material to provide high cell capacity per unit weight 
while serving as an electrical current collector to improve the 
utilization of reactant materials. Pore of the structure and 
particle sizes of the reactant material are selected to permit 
uniform vibratory loading of the substrate without settling of the 
reactant material during cycling. | table, 7 figures. 


23430 Halogen hydrates. Symons, P.C. (to Energy Develop- 
ment Associates). US Patent 3,940,283. 24 Feb 1976. Filed date 7 
Feb 1975. 18p. 

A process for useful storage of electrical energy employing 
halogen hydrates is described. The halogen hydrate can be 
generated during the charging of a secondary battery or may be 
chemically generated and placed in a primary battery. 10 figures, 4 


23431 Cathode composition for electrochemical cell. Steunen- 
berg, R.K.; Martin, A.E.; Tomczuk, Z. (to Ene Research and 
Development Administration). US Patent 3,941,612. 2 Mar 1976. 
Filed date 4 Mar 1975. 10p. 

PAT-APPL-555,317. 

A high-temperature, secondary electrochemical cell includes 
a negative electrode containing an alkali metal such as lithium, an 
electrolyte of molten salt containing ions of that alkali metal, and a 
positive electrode containing a mixture of metallic sulfides. The 
positive electrode composition is contained within a porous struc- 
ture that permits permeation of molten electrolyte and includes a 
mixture of about 5 percent to 30 percent by weight Cu,S in FeS. 5 
tables, 4 figures. 


23432 Envelope for the tubular electrodes of storage batteries. 
Breidenbach, H. (to Varta Batterie Aktiengesellshaft). US Patent 
3,950,186. 13 Apr 1976. Priority date 23 Jul 1973, German, 
Federal Republic of (F.R. Germany). 4p. 

Spacers for fabric electrode tubes are made by tying off 
groups of warp threads of the fabric with weft threads of the same 
fabric. This forms ears which protrude beyond the fabric tube 
diameter. 

23433 Ligtweight nickel hydrogen cell. Rogers, H.H. (to Secte- 
tary of the Air Force). US Patent 3,956,015. 11 May 1976. Filed 
date 6 Jun 1975. 6p. 
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A lightweight and improved nickel—hydrogen cell com- 
posed of a plurality of parallel connected cell plates is provided by 
making the conductor leads from each of the plurality of plates to 
the electrical terminals of the cell have substantially the same elec- 
trical resistance, and contain the minimum amount of material. 


23434 Cathode cell casing portion, a cell casing, and a hermeti- 
cally sealed sodium—sulfur cell. Breiter, M.W. (to General Electric 
Co.). US Patent 3,959,013. 25 May 1976. Filed date 11 Jun 1975. 


12p. 

A cathode cell casing portion, a cell casing, and a hermeti- 
cally sealed sodium—sulfur cell are disclosed. The metallic 
cathode cell casing portion is made of one of several specific 
metals with a corrosion-resistant and electronically conducting 
layer adhering to the inner surface of the casing. The cell casing 
includes the above cathode cell casing portion and an opposed 
anode cell casing portion joined to a ceramic ring supporting an 
inner casing of a solid sodium ion-conductive material. A hermeti- 
cally sealed sodium—sulfur cell has the above type of casing with a 
sodium negative electrode in the inner casing and a positive elec- 
trode of sulfur in conductive material in the cathode casing portion 
surrounding the inner casing. 2 figures, | table. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23415 


ENERGY MANAGEMENT AND POLICY 


23435 (EPRI-ES—2) Energy Systems, Environment, and Con- 
servation Division progress report. (Electric Power Research Inst., 
Palo Alto, Calif. {USA)). Nov 1975. 37p. Dep. NTIS $4.00. 

The organization of this division was essentially complete, 
and there were 79 active research projects at the time of this re- 
port. The primary mission is to produce data and analyses on ener- 
gy supply, demand, and environmental impacts--and their relation- 
ships with the general economy. Separate abstracts were prepared 
for two feature articles: (1) Resource Assessment by Milton F. 
Searl; and (2) Economic Analysis of Energy Demand and Conser- 
vation by Robert T. Crow. A third feature article, Biological Risks 
of Electricity Production, by Cyril L. Comar, has already appeared 
in EAPA (Vol. 2, abst. 259). The remainder of the report is 
devoted primarily to brief reviews of ificant research in the 
ESEC Division under the heading '’Staff Reports.’’ (LMT) 


23436 Modeling and simulation. Volume 6, Part 1. Proceedings 
of the Sixth Annual Pittsburgh Conference held April 24—25, 
1975, in Pittsburgh, Pennsylvania. Vogt, W.G.; Mickle, M.H. 
(eds.). Pittsburgh; Instrument Society of America (1975). 669p. 
(CONF-750418—P1). Instrument Society of America, 400 Stanwix 
St., Pittsburgh, PA 15222 $25.00. 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

te abstracts were prepared for 27 of the 114 papers, 

with the section breakdown as follows: Power Systems—4 papers; 
Economics and Energy Systems and Resources—4 papers; Model- 
ing and Simulation of Nuclear Energy Systems—3 papers; Com- 
puter Simulation of Power Systems—5 papers; Economics of Ener- 
gy—3 papers; 2 papers on wind energy from the special session; 1 
paper from the networks topic; and Reliability-Risk Methodologies 
in Nuclear Power Systems—S5 papers. All abstracts are included in 
ERDA Energy Research Abstracts (ERA), and 11 are included in 
Energy Abstracts for Policy Analysis (EAPA). (MCW) 


23437 (PB—237493) Energy R and D data workshop held at 
National Bureau of Standards, Gaithersburg, Maryland, May 6—7, 
1974. Summary report. (Battelle Columbus Labs., Ohio (USA)). 
Nov 1974. 36p. (CONF-7405115—). NTIS. 

From Energy research and development data workshop; 
owe Maryland, United States of America *USA® (6 May 

4) 

The problems of energy data priorities and energy data 
tagging were discussed in two separate working sessions. 
Background for these sessions came from a panel discussion relat- 
ing forthcoming energy R and D programs to data dissemination 
programs and from a series of prepared talks concerning various 
aspects of energy data. 


23438 Modern energy technology. Volumes 1 and 2. New 
York; Research and Education Association (1975). 960p. 
Research and Education Association, 342 Madison Ave., New 
York, NY 10017 $34.50. 

This two-volume publication Provides an extensive survey of 
the entire field of energy. In preparing the contents, a massive 


amount of information available from government agencies, 
universities, and industry was screened, analyzed, and reduced to 
the most useful form. Vol. 1 consists of two main parts: (1) Review 
of the Energy Field; and (II) Nuclear Energy. Vol. 2 contains the 
other three main parts, namely: (III) Coal Technology; (IV) 
Petroleum: On-Shore, Off-Shore, and Oil Shale; and (V) Alterna- 
tive Energy Sources. Separate abstracts were prepared for the five 
main parts. (LMT) 


23439 Part I. Review of the energy field. pp 3-70 of In Modern 
energy technology. Volumes 1 and 2. New York; Research and 
Education Association (1975). 

Part I contains three c Chapter 1, A Summary 
Review of the Energy Field, surveys generally all phases of energy, 
including e.g., fuel resources and production, energy conversion, 
the environmental factor, synthetic fuels, improved methods of 
electricity generation, and development of unconventional energy 
sources; also included is an Executive Summary excerpted from 
the Project Independence report. Chapter 2, The Potential for 
Energy Conservation, includes an introduction and sections on pat- 
terns of energy supply and demand and energy conservation and 
environmental pollution; an excerpt from Proj Independence 
entitled ‘‘Domestic Energy Supply: Summary”’ is also included. 
Chapter 3, Energy Program Planning, includes e.g., advanced 
technology needs for fuel recovery and utilization, engineering 
problems in coal gasification, advanced research in oil shale 
Tecovery, materials requirements in advanced energy conversion 
systems, production of non-hydrocarbon chemical fuels, waste heat 
—, LNG — and several excerpts from Project Independence 
on fossil Is, unconventional energy sources, and electricity 
production. (LMT) 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 23201, 23205, 23206, 23207 


23440 Design for an energy self-sufficient community. Radcliff, 
S.V. pp 180-182 of In Proceedings of the 21st annual technical 
— Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences 
(1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

The community that is energy and financially self-sufficient 
is an approach that advances the New Town concept of a totally 
planned community by realistically integrating the housing mix, 

ulation categories, and economic factors on a modular basis. 
The plan was developed as a result of a study to determine how to 
most effectively rebuild rural America. The New Town Research 
Foundation examined ways to turn the rural problems into assets 
and to maximize utilization of all available resources. The follow- 
ing concepts are explored: conserving energy; generating alternate 
sources of energy; conversion of solid, plant, animal, human, and 
industrial waste into energy and usable by-products; reducing cost 
of living; reducing mental stress; and improving quality of life. 


23441 Total energy system long-term . Wakefield, 
R.A. (Air Force Avionics Lab., Wright-Patterson AFB, OH); Dam- 
borg, M.J. pp 33-38 of In Modeling and simulation. Volume 6, 
Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; Instrument 
Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

This paper describes a dynamic simulation model of a 
hypothetical electric utility and its effects on energy supply and 
consumption in the urban region it serves. The model was used to 
analyze the long-term feasibility of constructing and operating a 
total energy plant as opposed to a conventional thermal plant. 
When the effects of these two types of generation were analyzed, it 
was found that a total energy plant makes more efficient use of 
basic energy resources and that under some circumstances total 
energy generation may be more profitable to a utility than conven- 
tional thermal generation. Future work either with this model or 
with a similar model may help to assess additional dimensions of 
total-energy-system feasibility, such as the difficulty of steam-elec- 
tric load balancing; the effects of steam distribution system losses 
and delays; or the relative performances of several different total 
energy plants. (auth) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 23474 


ENERGY MANAGEMENT AND POLICY 


23442 Efficient intergenerational allocation of energy resources. 
Liggett, L.L.; Hanson, D.A. (Ohio State Univ., Columbus). pp 45- 
49 of In Modeling and simulation. Volume 6, Part 1. Vogt, W.G.; 
197s M.H. (eds.). Pittsburgh; Instrument Society of America 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

Behavior of the economy during transitions from one energy 
resource to another has important planning considerations. In this 
paper, a model of capital growth with exhaustible energy resources 
is described that shows that there is a transition time interval dur- 
ing which both resources are utilized; that the user cost of the first 
resource is determined when the second resource begins to be util- 
ized, not at the first source's exhaustion point; and that the rental 
rate of capital is not an exogenous constant, but rises rapidly dur- 
ing the transition period. 


23443 Population density and energy prices. Boles, K.E.; 
Pingry, D.E. (Univ. of Arizona, Tucson). pp 117-119 of In Model- 
ing and simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. 
(eds.). Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

An attempt is made to answer two questions: (1) what ef- 
fect will energy price changes have on the density gradient, and 
(2) what effect will in- or outmigration have on the density 
gradient of a city. After a brief review of four models previously 
used by C. Clark, Barr and Leven, Muth, and Mills, the present 
model tested the effect of energy prices on y (measure of the rate 
at which density falls off as distance from the city center in- 
creases). Both the direct effects through transportation costs and 
indirect effects through migration are examined. It was assumed 
that the transportation costs were a direct function of the price of 
gasoline. When examining the effects of other energy prices, 
primarily electricity and gas, on intracity densities, little theoretical 
reasoning for any direct effect on y was found. Population and in- 
come are included as independent variables. Empirical results 
show that cities in general are likely to have higher y as people 
tend to concentrate to save transportation costs, but the price of 
gas is not that significant in the estimated equati probably ex- 
plained by the lack of variability in the price of gas across cities; a 
time series would probably reveal the effects this price would have 
on density. No study has been made as yet on how energy prices, 
other than the price of gasoline, affect intracity population density. 
It is possible that electricity and natural gas prices could directly 
affect the spatial dimensions of a city. (MCW) 


23444 Changes in retail and the Consumer Price 
Index. Hirst, E. (Oak Ridge National Lab., TN). Energy (Oxford); 
1: No. 1, 33-43(Mar 1976). 

Household energy use patterns and retail energy price 
trends for electricity, gas, oil and coal, and gasoline are examined 
for the period 1950-74. The major results of this examination are 
listed. (1) Households directly use about one-third of the Nation's 
total energy: 22 percent in their homes and 13 percent in their au- 
tomobiles. In 1974, American households spent $70 billion on the 
25 QBtu of fuel they consumed directly. (2) The Consumer Price 
Indices for fuels showed sizable changes between 1950 and 1974. 
Electricity prices ('‘real prices, not ‘‘nominal’’prices) declined 27 
percent between 1950 and 1970 and then climbed 9 percent 
between 1970 and 1974. Gas prices increased 9 percent during the 
1950s, declined 15 percent during the 1960s, and rose 4 percent 
between 1970 and 1974. Oil and coal prices remained nearly con- 
stant between 1950 and 1965; between 1965 and 1972 prices 
declined 5 percent; since then prices increased more than 50 per- 
cent. Gasoline prices remained nearly constant between 1950 and 
1965; the next seven years saw a 14 percent decline followed by a 
26 percent increase between 1972 and 1974. (3) The energy price 
changes proposed by President Ford in January 1975 would, if im- 
plemented, increase the Consumer Price Index by about 1.3 per- 
cent due to direct impacts and ther 0.9 p t due to indirect 
impacts—a total increase of 2.2 percent. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 22565, 22573, 23476, 23633, 
23637, 23638 


23445 Environmental. pp 302-306 of In Energy: the solar - 
hydrogen alternative. Bockris, J.O0. New York; John Wiley and 
Sons, Inc. (1975). 
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respect to pollution of air and water, hydrogen is the 

1, and its general use would lead to a radical reduction of 

ion in those media. In respect to resource use-up, so long as 

one speaks of a Solar-Hydrogen Economy, the situation is excel- 
lent. A Solar-Electrochemical Economy would be, in respect to 


resource use-up, still better. (auth) 


23446 Political legal aspects of artificial islands. Mangone, G.J. 
pp 999-921 of In Proceedings of the seventh annual offshore 
conference. 


technology . Vol. Il. Dallas; Offshore Technology Con- 
ference (1975). 


rom Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The construction of artificial islands off the coast of the 

United States must take place within a framework of state, federal, 
and international law. Some guidance to the applicable law can be 
obtained from existing U. S. and state statutes that cover various 
activities in territorial waters and in the high seas beyond, as well 
as on the continental shelf. But many legal questions about the 
authorization and operation of artificial islands and the day to day 
issues of taxation, contracts, or tests on artificial islands can only 
be answered by speculations based on reasonable legal analogies 
and political likelihoods. 
23447 Prediction of energy and environmental impacts. Sears, 
J.T.; Welshnans, E. (West Virginia Univ., Morgantown). pp 51-54 
of In Modeling and simulation. Volume 6, Part 1. Vogt, W.G.; 
rey M.H. (eds.). Pittsburgh; Instrument Society of America 
(1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A method is presented to estimate total environmental im- 
pacts and to determine the effects of the implementation of pollu- 
tion regulations or the effects of energy conservation. Economic 
input-output tables and a detailed listing of energy use (or environ- 
mental loadings) for each industrial sector used are from the U.S. 
Department of Commerce and include 81 industrial sectors for 
1967. Some specific data for West Virginia from Miernyk, W. H., 
et al, ‘’Simulating Regional Economic Development,”’ is used. A 
comparison of national and West Virginia regional impacts for the 
appropriate industrial sector and for beverage containers from a 
process study by G. R. Nuss, ’’Environmental Impact Profiles for 
Selected Beverage Containers,’’ is made. The present work in- 
dicates the use of the input-output model with statistical informa- 
tion to estimate energy and environmental impacts for engineering 
and political-economic purposes, but it may also be used for 
screening purposes, for projections subsequent to environmental 
control, or for new 1 projections. (MCW ) 


23448 Oil and gas development in the Santa Barbara Channel 
Outer Continental Shelf off California. Draft environmental state- 
ment. Volumes 1, 2, and 3. Los Angeles; Geological Survey 
(1975). 1234p. GPO. 

This EIS considers environmental impacts that could be as- 
sociated with four different levels of oil and gas leases in the Santa 
Barbara Channel. The possible levels of development are as fol- 
lows: (1) continue production from existing producing leases; (2) 
develop new production from existing leases on which oil and gas 
capable of being produced in paying quantities has been 
discovered; (3) explore and subsequently develop existing leases 
on which no discoveries have been made in the Santa Barbara 
Channel; and (4) lease, explore, and develop presently unleased 
acreage in the Outer Continental Shelf of the Santa Barbara Chan- 
nel. No specific action for OCS lands in any of the categories 
given above is being considered in this EIS. Rather, the purpose is 
to examine all environmental impacts that could flow from any of 
various operations directed toward the ultimate production of oil 
and gas which might be conducted on these lands at some time in 
the future. At a minimum, the Department of the Interior could 
reasonably expect to receive requests for approval of exploration 
and development activities pursuant to rights established under 
leases issued in 1966 and 1968 in the Santa Barbara Channel. This 
EIS provides an analysis of potential environmental impacts that 
could result from such activities, and will be used by the Depart- 
ment in its review of such request as may be submitted to it for ap- 
proval in the future. (from Preface) 


23449 Meteorological effects of energy dissipation at large 
power parks. Hanna, S.R.; Gifford, F.A. (National Oceanic and At- 

ic Administration, Oak Ridge, TN). Bull. Am. Meteorol. 
Soc.; 56: No. 10, 1069-1076(Oct 1975). 

Large (10,000 to 50,000 MW) power parks are being stu- 
died as one means of satisfying the nation’s demand for energy. 
The dissipation of waste energy from these installations may result 
in significant meteorological effects. It is shown that the rate of at- 
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mospheric dissipation of the waste energy from these power parks 
is approximately equal to the atmospheric dissipation of energy by 
geophysical phenomena such as thunderstorms, volcanoes, and 
large bushfires. Cumulus clouds and whirlwinds often result from 
these energy releases. There is a possibility that natural vorticity 
will be concentrated by large power parks. A theory of multiple 
plume rise is used to estimate the enhancement of plume rise from 
multiple cooling towers. Calculations of plume rise, ground level 
fog intensity, and drift deposition due to emissions from cooling 
towers at a hypothetical 40,000-MW nuclear power park are 
made. The plume rise from 50 towers is estimated to be more than 
110 percent of that from a single tower if the tower spacing is less 
than about 300 m. At locations within 100 km of the cooling 
towers, excess fog will occur about one or two percent of the time. 
The vapor plume will be appreciably longer than those from 
present installations; for instance, it should be clearly visible from 
Earth satellites most of the time. Since there are no power parks of 
this magnitude yet in existence, there are no measurements to test 
these calculations. The conclusions are highly tentative and in- 
dicate that much more research is required on this subject. 34 
references. 


23450 Environmental aspects of nonconventional energy 
resources. Transactions of the American Nuclear Society conference, 
Denver, Colorado, February 29—March 3, 1976. Farmakes, R. 
(ed.). Trans. Am. Nucl. Soc., Suppl.; 23: No. 1, 1-43(1976). 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 23442, 23455, 23470, 23473 


23451 (EPRI-ES—2, pp 10-14) Resource assessment. Searl, 
M.F. Nov 1975. 

In Energy Systems, Environment, and Conservation Division 

report. 

In order to cope with the energy dilemma, an accurate as- 
sessment of resource endowment must be available. Better endow- 
ment estimates may be possible if their derivation is kept separate 
from questions of technological and economic availability, as well 
as from general economic considerations. A prerequisite for accu- 
rate assessments is clarification of terminology used. After clarify- 
ing resource base, reserves, and resources, the author challenges 
old methods applied to assessing energy supplies; he then discusses 
the role of probability, stating that resource assessment should be 
presented as probability distributions, not as point estimates. The 
purpose of most resource estimates is to provide information about 
future supply in a framework of price, quantity, and time; supply 
curves may then be generated by separating estimates into three 
categories: physical description, recovery costs, and general 
economic factors. The author points out that the estimatin 
procedure outlined here is complex and expensive, but that it 
—— the trend of methodology and appears to be attainable. 
(MCW) 


23452 (NSF-RA-N—74-223) Texas energy resources. Final 
draft. (Texas Governor’s Energy Advisory Council, Austin 
(USA)). Jul 1974. 31p. National Science Foundation, Washington, 
DC. 


A summary of the energy resources including lignite, coal, 
geothermal energy, uranium ores, and petroleum and the poten- 
tiality of solar, solid waste, and wind energy is presented. It is in- 
dicated that Texas has about 146 billion barrels of oil-in-place. As 
of January 1, 1973, Texas had 94.9 trillion cu ft remaining reserve 
of natural gas that is being used faster than new finds are made. It 
is estimated that Texas has over 6 billion tons of bituminous coal 
resources and that there are about 20 billion tons of lignite within 
surface minable depths and over 100 billion tons of deep basin lig- 
nite resources. Three areas for potential geothermal resources are 
the Rio Grande Rift System, the Trans-Pecos Hot Rocks, and the 
Gulf Coast Geothermal Sands. The solid waste generation rates for 
agricultural and icipal-industrial sources are estimated. 
Generation of electrical energy from wind is of great potential in 
the Texas Panhandle. Texas qualifies as a potential area for the 
utilization of solar energy according to the isopleths of mean daily 
direct solar radiation. Texas has significant quantities of uranium, 
and more than six nuclear power plants are in the planning stage 
for the state. (MCW) 


23453 Water for energy as related to water rights in western 
states. Goslin, I.V. (Upper Colorado River Commission, Salt Lake 
City). pp 79-90 of In Water management by the electric power in- 
dustry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

Sec CONF-750140—. 
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A general overview is presented of the manner of obtaining 
a right to use water for the impending energy program in the 
western states and the availability of water for energy development 
in the Upper Colorado River Basin. The most important legal and 
institutional parameters pertinent to securing water rights in that 
Basin are discussed. The Upper Colorado River Basin was selected 
as a case study because of the great national interest in the vast or- 
ganic resources of the area, such as coal, oil, oil shale, bituminous 
tar sands, and natural gas, and because of the unique and con- 
straining water problems of the Colorado River. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 23439, 23468 


23454 (NSF-RA-N—74-222) Executive summaries of project 
of the Council. (Texas Governor’s Energy Advisory Coun- 
cil, Austin (USA)). 1 Mar 1975. 140p. Dep. NTIS $6.00. 

As part of the work of the Texas Governor’s Energy Ad- 
visory Council, a series of special projects were initiated to gather 
information, provide background, evolve technological assess- 
ments, and develop analyses and projections on topics related to 
energy in Texas. Executive summaries are included here of 40 re- 
ports on Projects of the Supply and Demand Program, Projects of 
The Legal and Regulatory Program, Projects on the New 
Technology Program, and Special Projects are summarized. An ap- 
pendix, a Summary of objectives, Program and Management Plan, 
is included. (MCW) 


23455 Observations on Federal Energy Research and Develop- 
ment, December 1974. Weinberg, A.M.; Burwell, C.C. (Federal 

Administration, Washington, DC). Energy (Oxford); 1: No. 
1, 3-9(Mar 1976). 

Much of our country’s present stance in energy R and D is 
an embodiment of the recommendtions presented in the Dixy Lee 
Ray report, ‘’The Nation’s Energy Future.’’ Since that report ap- 
peared, the Energy Research and Development Administration was 
established, and the Project Independence Blueprint was 
completed. To what extent does the passage of a year change the 
priorities or the scale of energy research and development which 
was outlined in NEF. This memorandum recommends a few 
specific R and D programs and related institutional changes that 
ought to be undertaken in response to events that have occurred 
since November 1973. (Ed. note: although this ‘‘observations’’ re- 
port was completed in December 1974—and was originally in- 
tended only as an internal memo—it was published here because 
< rea value and because the subject continues to be time- 

-) 


23456 Priorities of research and Werth, 
G.C.; Ramsey, W.J.; Rubin, B.; Cooper, R.L.; Green, E.A.; Ander- 
son, C.J. (Univ. of California, Livermore). Energy (Oxford); 1: No. 
1, 11-23(Mar 1976). 

An analysis of national research and development priorities 
indicates that transportation is the most critical need. Four major 
points are covered: (1) transportation is essential and the automo- 
bile is the major mode of choice; (2) transportation is almost 
totally dependent upon oil, although domestic supplies are in- 
adequate and foreign supplies are not assured; (3) unlike other 
markets, such as industrial, residential and commercial, competi- 
tive alternatives for the transportation market do not exist and 
must be developed; and (4) there are promising R and D possibili- 
ties for alternate fuels and vehicles but they are inadequately 


23457 International energy R and D has firm U.S. 
Gibney, L.Y. Chem. Eng. News; 54: No. 30, 12-14(19 Jul 1976). 
Strong support for U.S. participation in cooperative, inter- 
national energy R and D projects was voiced recently by govern- 
ment and industry witnesses during hearings before the House Sub- 
committees on Domestic and International Scientific Planning and 
Analysis and on Energy R ch, Develop t and Demonstra- 
tion. Since the Arab oil embargo, the U.S. has entered into a 
number of multiiateral and bilateral R and D agreements with 
about 20 foreign countries. Dr. Robert C. Seamans, administrator 
* of ERDA, says international R and D cooperation enhances U.S. 
energy R and D effort by increasing the technology base, increas- 
ing technical manpower and expertise, reducing U.S. financial bur- 
dens, and accelerating technical progress. The efforts, he adds, 
also afford an opportunity to enhance U.S. influence interna- 
tionally. Dr. Roland W. Schmitt, R and D manager for energy 
science and engineering at General Electric, also testified; he says 
international energy R and D cooperation can enable the U.S. to 
redirect its own industrial resources by adapting existing foreign 
technologies and not run the risk of repeating proven technologies. 


ENERGY MANAGEMENT AND POLICY 


Dr. Eugene B. Skalnikoff, director of Massachusetts Institute of 
Technology's Center for International Studies, cautioned that one 
difficulty that could impede U.S. efforts at cooperative R and D is 
that ERDA has little to trade because government-funded 
technology is public information. He says a program of technology 
transfer will not happen easily. (MCW) 


NUCLEAR ENERGY 


= ALSO TO CITATION(S) 22570, 22884, 22962, 23507, 
4503 


23458 (SAN-ERDA— 100) Statement by Donald E. Reardon, 
Deputy Manager, San Francisco Operations Office, Energy 
Research and Development Administration before the California 
Senate Committee on Public Utilities Transit and Energy. Richter, 
R.; Domagala, M.; Tesche, F. (Energy Research and Development 
Administration, San Francisco, Calif. (USA). San Francisco Opera- 
tions Office). 20 Feb 1976. 29p. Dep. NTIS $4.00. 

After introductory remarks concerning the energy crisis in 
general, Mr. Reardon treated the following subjects specifically: 
the nuclear power plant initiative; present and projected demand 
for electrical power in California; factors influencing demand for 
electricity; present and projected sources for electrical energy 
generation; an economic comparison of nuclear, coal, and gil; and 
the near-, mid-, and long-term economic effects of passage of the 
nuclear initiative. Summarizing, in a concluding chapter, Mr. Rear- 
don stated that passage of the initiative would cost Californians 
over the next twenty years about $40 billion. The development of 
alternative energy sources would require massive expenditures, but 
the development is more constrained by lack of technology than 
by dollars. He listed other impacts of concern to Californians, as- 
suming passage of the initiative as: (1) environmental effects of 
further increased use of oil and coal; (2) increased dependence 
upon uncertain foreign oil suppliers; (3) accelerated depletion of 
domestic petroleum resources; (4) slowdown in the substitution of 
electricity for oil and natural gas; (5) cutback on plans for con- 
struction of mass transit and water pollution control facilities; (6) 
restrictions in economic growth; (7) inability of utilities to meet 
capital demands for replacement capacity; (8) increased unem- 
ployment resulting from relocation of industry; and (9) fiscal hard- 
ships on lower- and fixed-income citizens. (MCW) 


23459 Part II. Nuclear energy. pp 232-927 of In Modern ener- 
gy technology. Volumes | and 2. New York; Research and Educa- 
tion Association (1975). 

Part II, Nuclear Energy, consists of Chapters 4—25, enti- 
tled: Nuclear Power from Now to Year 2000; Breeder Reactors; 
the Fission Process; Fast Breeder Reactor; Fast Power Breeders; 
FTR Design Problems and Development Areas; Fast Test Reactor 
Shielding; Fast Neutron Spectrum Measurements; Pressurized 
Water Reactors; Evaluation of Gas Cooled Fast Reactors; Evalua- 
tion of Molten Salt Breeder Reactors; Steam Cooled Reactors; 
Cost Comparison of Dry Type and Conventional Cooling Systems; 
Burnup of Fast Reactor Fuels; Fusion Power; Fission Research and 
Development Requirements; Specific Problems of Nuclear Fusion 
Reactors; High Energy Physics; Construction and Operation of 
Nuclear Power Plants; Reactor Fuel Supply; Reactor Fuel Cycle 
Costs; and Nuclear Reactor Instrumentation (with data, design, 
—_ information compartmented in eleven separate sections). 
( ) 


23460 Uranium: new projects anticipate coming demand. Gor- 
don, E. Eng. Min. J.; 177: No. 3, 190-194, 205-206(Mar 1976). 
Uranium exploration and mine-mill development activities 
accelerated in 1975. Small and- large U.S. companies, joint ven- 
tures, and foreign companies explored for uranium. Mill expansion, 
new mills, and new production techniques were also seen. Addi- 
tionally, ERDA’s National Uranium Resources Evaluation program 
and other Federal government programs sponsored by the U.S. 
Geological Survey have expanded markedly. While much of the in- 
dustry’s exploration was centered in or near areas where uranium 
has already been produced, considerable effort was also expanded 
in many other areas of the U.S. Surface drilling in 1975 was re- 
ported to have totaled 26 million ft, an increase of 4.4 million ft 
(20 percent) from the 21.6 million ft drilled in 1974. (Industry had 
reported to ERDA on plans to drill 27.8 million ft.) Some 47 per- 
cent of the total footage was drilled in Wyoming (12 million ft), 
followed by New Mexico (6 million), Texas (3 million), Utah (2 
million), and Colorado (1 million); drilling in other states totaled 2 
million ft. Ore production in 1975 was slightly less than 1974's 
12,600 tons of U;O,. Details are given of U.S. industry develop- 
ments, U.S. market, orders for nuclear power plants, U.S. uranium 
demand, and U.S. uranium supply. An evaluation of the free world 
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demand outside the U.S. indicates that capability will 
be short by the mid-1980s unless the rate of aged na 


economic are i 
South and South (MCW 


23461 Testimony on the California Nuclear Initiative. Teller, E. 
(Univ. of California, Livermore). Energy (Oxford); 1: No. 1, 99- 
103(Mar 1976). 

Edward Teller relates his background and experiences in 
working with nuclear energy. He recognizes the citizens who have 
complained publicly about their fears of the safety of nuclear 
power. Terrible possibilities could happen, but are very remote. He 
then cites the fact that in other countries citizens do not have a 
freedom of criticism. So if nuclear reactors are banned in the U.S., 
the rest of the world will build reactors, will risk contamination of 
the surroundings. If reactors are allowed to be built, the author 
predicts that the world will be clean with high certainty; if reactors 
are banned, the chance of cleanliness will be decreased. Reactors 
are different for three reasons: (1) reactors and their product 
radioactivity are safe because can be detected in in- 
credibly low quantities; (2) radiation has been with the universe 
for 400 billion years or more and what is the amount now called 
permissible is comparable to what all persons have been exposed 
to for hundreds of years or longer; and (3) no harm to human 
health has occurred. When the question arises regarding the in- 
surability of a nuclear power plant, Dr. Teller cites the example of 
the dam collapsing due to an earthquake and tens of thousands 
drown and hundreds of millions of dollars in damage to property 
occurs; dams are not insurable. Reactor safety is great at the 
present, but he recommends continued engincering to increase its 
safety, preferring underground siting. Dr. Teller felt the initiative 
should be defeated, but at the same time, vigilance must continue. 
The tentmony was concieded with question sed session 


23462 Testimony on the California Nuclear Initiative. Urey, 
H.C. (Univ. of California, San Diego, La Jolla); Alfven, H. Energy 
(Oxford); 1: No. 1, 105-108(Mar 1976). 

The authors state that an increasing number of people are 
understanding the enormous importance of the nuclear controversy 
with 2000 scientists warning against nuclear energy in France; Ger- 
many and Japan are recording more and more persons opposing it; 
England slowing its nuclear program; Holland and Austria declin- 
ing to expand their very small programs; the nuclear issue is a first 
political question in Sweden; Norway and Denmark are not build- 
ing any reactors; East European countries are expanding very small 
nuclear programs; and the program in the USSR is 10 percent of 
that in the USA. The World Council of Churches discussed the 
issue at their annual meeting in Nairobi. Discussions on nuclear 
energy take place at technical and broad issue levels. The authors 
state that small research reactors are an invaluable scientific tool, 
but when they get large —— to produce a large portion of elec- 
tric power of a country, they also produce large quantities of plu- 
tonium and other radioactive elements. They summarize their ob- 
jections to nuclear reactors in four points: mass production of 
poisonous substances; production of plutonium as an atomic bomb 
substance; nuclear energy is not necessary; and the economy of 
nuclear energy. Others have said that the nuclear establishment 
claims it knows all the technical details of a reactor and that the 
anti-nuclear establishment is largely emotional. The authors see 
this remark in an opposite view: they feel that nuclear technolo- 
gists’ work will become obsolete in about two decades, industri- 
alists have invested billions in an industry that is to be defunct, and 
politicians have funded projects that will not benefit the country; 
further, all these people become emotional when they hear these 
unpleasant truths. (MCW) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 23502 


23463 Methods for the transmission of energy over long 
distances. pp 140-158 of In Energy: the solar - hydrogen alterna- 
tive. Bockris, J.O0. New York; John Wiley and Sons, Inc. (1975). 
Three methods are considered for energy transportation 
over 500 miles: direct electrical transmission, space relay of 
beamed power, and transmission of hydrogen through pipes. Ad- 
vantages and disadvantages of these methods are discussed. Fea- 
tures of hydrogen pipeline design are given. 27 references. (LK) 


23464 Storage of massive amounts of energy. pp 207-223 of In 
Energy: the solar - hydrogen alternative. Bockris, J.O. New York; 
John Wiley and Sons, Inc. (1975). 
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The following methods of energy storage are covered: ther- 
mal energy storage, “electrochemical energy storage, inertial energy 
storage, and storage in chemicals. Various methods of storing 
hydrogen were considered, and the conclusion was reached that 
the best storage medium for lar — of hydrogen is un- 
derground in aquifers, gas caverns. 39 
references. (LK) 


23465 Energy transportation. Coad, W.J. (Charles J.R. Mc- 
Clure and Associates, St. Louis). Heat., Piping Air Cond.; 48: No. 
4, 88(Apr 1976). 

An overview of the concept of energy rt is 
presented. By first considering the transport of energy from its 
source through processing stages to the consumer, and then energy 
transport within the site or building where it is used. The transport 
of gaseous liquid and solid fuels, solar energy, electric power, and 
thermal energy in hot'water and steam are discussed. (LCL) 


CONSERVATION 


REFER ALSO TO CITATION(S) 23439, 23440, 23469, 23476, 
23562, 23568, 23571, 23574, 23578 


23466 (NSF-RA-N—74-239) conservation. Project 
L/R-3, final report. Van, S. (ed.). (Texas Governor’s Energy Ad- 
visory Council, Austin (USA)). 25 Nov 1974. 119p. National 
Science Foundation, Washington, DC. 

In the decade 1960 to 1970, consumption of energy in the 
United States grew at an annual rate of 4.3 percent, while growth 
in domestic energy production lagged behind at a rate of 2.6 per- 
cent. This transformed the U. S. from a net energy exporter to a 
net energy importer. When domestic demand cannot be satisfied 
with domestic production, more efficient utilization of energy is 
one of the alternatives. In the late 1960s, the U. S. followed the 
policy of increased importation of petroleum until the Arab oil em- 
bargo. Now, the national security risk in importation of oil has led 
to alternative policies. This report engages in a discussion of ener- 
gy conservation scenarios. Energy conservation legislation in Texas 
encounters various economic, social, technological, and legal con- 
straints. Energy demand is largely a function of consumer 
behavior. The Constitutions of the United States and of Texas limit 
the State's authority to mandate the conservation of energy. The 
validity of general energy and specific energy conservation mea- 
sures is discussed for energy conservation in the re- 

ti the transportation, the industrial, and the 
= utility sectors. Energy conservation measures and their 

rresponding projected savings are summarized in appendices for 


23467 National power survey: energy conservation. The 
and recommendations of the Technical Advisory Committee on 
servation of - Washington, DC; Federal Power Sondaiaien 
(1974). 182p. GPO. 

The Technical Advisory Committee on Conservation of 
Energy was established by the Federal Power Commission in Sep- 
tember 1972 to study and report on activities and issues in energy 
conservation and to make recommendations as to desirable related 
policies and actions. In December 1972, the following three Task 
Forces subordinate to the Technical Advisory Committee on Con- 
servation of Energy were established: Task Force on Technical 
Aspects; Task Force on Environmental Aspects; and Task Force 
on Practices and Standards. Each of these Task Forces made a re- 
port on its specific area of study to the Committee. This report 
summarizes the work of the three Task Forces and also includes a 
general discussion of conservation issues and the specific recom- 
mendations made by the Committee. (LCL) 


23468 Where ERDA plans to direct $88M of R and D in effi- 
cient uses of energy. Energy Res. Rep.; 2: No. 4, 8-11(Apr 1976). 

Interview with Austin N. Heller, Feb. 17, 1976; updated 
Mar. 8, 1976. 

Austin N. Heller is the assistant administrator for conserva- 
tion in ERDA and here he answers some questions regarding its 
plans for the conservation budget. The development of a more effi- 
cient furnace that could increase efficiency by 25 percent whether 
it be for No. 2 oil or No. 6 oil for home heating or for industrial 
and commercial use is the most important measure Mr. Heller 
wishes to see solved. To achieve new bright ideas to solve 
problems where traditional approaches do not work, the new 
budget document mentions a new concept, program opportunity 
notice (PON). The old measure, request for proposals (RFP), al- 
lowed for actions when it was known exactly what was needed to 
be purchased. The new electric energy innovations and demonstra- 
tion storage systems planned in the new budget are summarized. 
The research projects on end-use conservation demonstrations 
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such as boiler improvements, the ~~ 7 high-tem- 
perature heat pump, compressed-air storage, liquid-liquid 
metal-plasma valves are discussed briefly. ( mew) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 23201, 23205, 23442, 23447, 
23451, 23454, 23489, 23490, 23500, 23506, 23562 


23469 pp 15-19) Economic analysis of energy demand and con- 
servation. Crow, R.T. Nov 1975. 

In Energy Systems, Environment, and Conservation Division 
Progress report. 

The economics of energy demand and conservation is con- 
cerned primarily with energy usage behavior and the implications 
of conservation-oriented policies and technologies. This paper pro- 
vides a view of the scope, relevance, and analytical roaches of 
this research area and outlines the major areas economic 
research in EPRI’s Energy Demand and eenseedtinn Program. 
The application of economic analysis to energy demand and con- 
servation can aid in planning for investment and for R and D, help 
to evaluate environmental impacts both now and in the future, and 
serve as a guide in resolving current USA dependence on imported 
fuel supplies. The analysis of energy demand and conservation has 
two dimensions: the forms of energy and the sector using the ener- 
gy. In the EPRI program, the forms are electricity, gas, petroleum 
products, and coal used as fuels. The economy is divided into re- 
sidential, materials processing (including mining, agriculture, and 
manufacturing); commercial (including services, trade, and govern- 
ment); and transportation. Assessment of energy conservation 
technological change, as affected by policy change, is described 
briefly. Such policy a may be related to environmental con- 
siderations, av of future energy supplies, or national 
security. (MCW) 


23470 Time available for the research, development, and build- 

ing of a new energy base. pp 21-43 of In Energy: the solar - 

hydrogen alternative. Bockris, J.0. New York; Wiley and 
Sons, Inc. (1975). 

The following topics are covered: exhaustion of fossil fuels; 

and living standards; availability of various energy 


energy 

resources; fossil fuels; water power; tidal power; j ya power; 
wind power; the time exhaustion of the world’s fossil fuels; mathe- 
matical models for predicting resource exhaustion time; estimation 
of the exhaustion of fuel supply; time needed to realize a major 
technological change; limits to growth; limits for the supply of 
atomic energy; and the negative side of the short-term (up to 2000 
A.D.) situation. 36 references. (LK) 


23471 PP 342-351 of In Energy: the solar - 
h ——. kris, J.O0. New York; John Wiley and 

hy Chapter 19, di the 

This final c ter on prospects discusses 

following: tiie abe of field; the multi-national corpora- 
tions; invested capital as a brake to making the changes in time; 
the chairmanship of research funding committees; the inevitability 
of limits to growth; mi of the concepts of a 
hydrogen economy; a solar-hydrogen economy and a leveling of 
living standards; and international political implications. Specula- 
tive scenarios of energy to 2050 are presented in a table, followed 
by some leading conclusions of the book. (LK) 


23472 Water management by the electric power industry. 
Water resources symposium number eight, Austin, Texas, January 
14—16, 1975. Gloyna, E.F.; Woodson, H.H.; Drew, H.R. (eds.). 
— University of Texas (1975). 419p.. (CONF-750140—). 
00. 
From 8. water resources sym 
States of America (1 (14 Jan 
The most recent developments in the area of water 
resources management in relation to electric power production 
were presented during this conference, sponsored by the Center 
for Research in Water Resources in cooperation with the Center 
for Energy Studies. Consideration was focused upon priorities in 
—* of pdheae aad development of new fuel sources and related water 
irements, advances in technology for water use and 
pcr yo cial uses of low-grade heat, and the overall impact 
upon the environment of resource allocation to the electric power 
industry. Separate abstracts were done for the 35 papers, all of 
which will appear in ERDA Energy Research Abstracts (ERA) and 
nine in Energy Abstracts for Policy Analysis (EAPA). (LMT) 


23473 Influence of alternative technologies on energy supply. 
Woodson, H.H.; Muston, W.E. (Univ. of Texas, Austin). pp 12-38 
of In Water management 4 the electric power industry. "Glepen, 
E.F. (ed.). Austin; Univ. of Texas (1975). 


; Austin, Texas, United 


ENERGY MANAGEMENT AND POLICY 


From 8. water resources sym ; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The motivation for development of MHD tors, fuel 
cells, breeder reactors, solar energy, fusion, ouathanh al energy, 
wind power, tidal power, municipal waste, and ocean thermal 
gradients is to more efficiently use available resources, to deliver 
energy at a lower cost, to reduce environmental impact, and to 
make available alternate energy sources. The following categories 
are discussed in depth: (1) technologies for improving our use of 
presently available primary energy sources; (2) technologies to 
permit the use of alternate primary energy sources, (3) alternative 
technologies for energy conversion, storage, and delivery; and (4) 
alternative technologies for energy utilization. These categories 
were used as a framework within which alternate technologies can 
be described and their influence assessed. (MCW) 


23474 Arizona extended input - output Pingry, D.; 
Rached, M.; Wade, S. (Univ. of Arizona, Tucson). pp 107-109 of 
In Modeling and simulation. Volume 6, Part 1. "Wen, W.G.; 
ron M.H. (eds.). Pittsburgh; Instrument Society of America 
a 

From 6. annual conference and simulation; 
Pittsburgh, Pennsylvania, USA (24 Poms 1975). 

See CONF-750418—P1. 

The economic forecasting model has the correct balance of 
complexity, data availability, and ease of computer implementa- 
tion, according to the authors. This model is complex enough to 
answer questions concernine the effects of energy supply changes 
on the major sectors of the Arizona economy, with environmental 
and energy sectors being the critical constraints. The same 
methodology could be applied to other states or regions. The 

AXIOM model is an extension of traditional input-output 
(I-O) techniques to account for physical constraints on the econo- 
my of the state of Arizona. The model is segmented into two major 
submodels: an economic or I-O submodel, and an energy submodel 
that is driven by the economic submodel. AXIOM will be an in- 
teractive I-O model that will allow a number of policy questions to 
be explored. A simple exploration scenario might proceed as fol- 
lows: generate sales forecasts for 1990 based on forecasts; deter- 
mine final demand for each sector using I-O models; determine 
energy demand using a physical submodel; and check feasibility of 
economic projections against energy supply projections. The 
pro economic model consists of 18 of the most important 
sectors including such sectors as agriculture, construction, mining, 
equipment, communications, trade, finance, services, etc. The 
energy model is developed from various data sources on the 
amount of energy required for the production of one dollar of out- 
put. (MCW) 


23475 Worldwide energy crunch. Zamparo, J.J. (Univ., 

Genoa). Trans. Am. Nucl. Soc., Suppl.; 23: No. 1, 16-17(1976). 
From Conference on environmental aspects of nonconven- 

tional energy resources; Denver, CO, USA (29 Feb 1976). 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 22594, 22863, 23075, 23458, 
23461, 23462, 23471, 23633, 23637, 23638 


23476 (NSF-RA-N—74-238) Existing energy law and regulato- 
ry practice in Texas. Project L/R-1, final report. Edwards, T. (ed.). 
(Texas Governor's Energy Advisory Council, Austin (USA)). 21 
Nov 1974. 108p. National Science Foundation, Washington, DC. 

A broad survey of existing State and Federal energy law as 
it relates to every phase of energy production and use is presented. 
The emphasis is on identifying and summarizing the relevant 
statutes, with appropriate cross-referencing to administrative prac- 
tices, case law, and more intensive scholarly analysis and commen- 
tary. State and Federal Laws for all energy sources are discussed 
for exploration, production, processing and conversion, transporta- 
tion/transmission, distribution (allocation and curtailment), and 
use (conservation). A chapter on Environmental Restraints 
describes State and Federal laws for air quality, water quality, solid 
waste, the National Environmental Policy Act of 1969, and State 
land-use restraints. (MCW) 


23477 (NSF-RA-N—74-240) Legal and regulatory policy 
aspects of energy allocation. Project L/R-4, final report. Wood, D. 
(Texas Governor’s Energy Advisory Council, Austin (USA)). 15 
Oct 1974. 59p. National Science Foundation, Washington, DC. 
Prior to the 1973 energy crisis, government had directed its 
attention to fuel source abundance, not shortage. The scope of al- 
locations is delineated. A state must investigate its relationship to 


government if it is to form a meaningful response to 
of scarce energy resources. After an introductory 
Chapter Il reviews Federal—state 
presents an analysis ‘ederal en programs; 
reviews Texas laws affecting Oil and oil- 
laws and gas and gas-utilities laws in the State of Texas 
It is concluded that new legislation designed to 
create a unified energy policy for the state, encompassing alloca- 
tions, conservation, education, power plant siting, retail rationing 
power, and emergency powers, would be helpful. 141 references. 


23478 Antitrust considerations. Project 
L/R-10, final report. Marquis, B.; Peeples, D.; Siff, T. (Texas 
s othe Advisory Council, Austin (USA)). 8 Nov 1974. 
39p. National Science Foundation, Washington, DC 4 

The first section of the paper surveys the present Federal 


Moreover, the courts, in construing the antitrust laws, consider the 
Commission's opinions authoritative. The second section of the 
paper summarizes current antitrust cases related to energy matters 
that have been brought under the Federal statutes. Several recent 
Federal antitrust regulations applying to the energy area are also 
briefly discussed. Finally, the paper describes pending legislative 
proposals which would change Federal antitrust law. Relief ob- 
tainable by private antitrust litigants is discussed in the Appendix. 
116 references. (from Introduction) 


23479 U.S. energy supply and demand: outlook as of January 
1975. Clark, S.H. (Sherman H. Clark Associates, Menlo Park, 
CA). pp 3-11 of In Water management by the electric power in- 
dustry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Oil imports could be half or less their recent magnitude if 
past policies had been enlightened and environmentalists had not 
prevented development of new energy supplies. The growth in 
domestic energy production could also be much greater today. 
Every new energy source is still being challenged. In the past 
forecasts, an accepted long-range assumption was a high level of 
economic activity, unemployment at 4 or 5 percent and the GNP 
pee heen at 3.5 to 4.5 percent per year, depending upon the 

P ific views on productivity and other factors affect- 
ing GNP. Now, the short term economic outlook is dismal, and 
there seems to be no justification for assuming a high level of 
economic activity on a worldwide basis. The United States’ future 
position is still questionable. Obviously, forecasting supply and de- 
mand in the energy field is a far more difficult task than ever be- 
= requiring assessment of many influential factors. The follow- 

= will supply a few statistics, but emphasis will be upon 
those rs that can be most certain. Before discussing the U.S. 
outlook, some ideas on elasticity and economic activity and the 
setting of the free world outlook are reviewed. 


23480 Federal policies promoting greater coal utilization. Grun- 
dy, R.D. (Committee on Interior and Insular Affairs, Washington, 
DC). Min. Congr. J.; 62: No. 5, 23-29(May 1976). 

While coal is the United States’ most abundant energy 
resource, the future of greater coal utilization to promote energy 
self-cufficiency is plagued with uncertainty. What is needed is a na- 
tional energy policy recognizing that the country’s energy future is 
inextricably intertwined with greater coal utilization. Recent ener- 
gy legislation is reviewed. Problems in the formulation of a 
coherent and rational energy policy are discussed. Possible finan- 
“_ are mentioned to promote the changes required. 
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REFER ALSO TO CITATION(S) 23505, 23507 


COAL 


REFER ALSO TO CITATION(S) 22400, 22401, 22495, 22507, 
22514, 22567, 22573, 22575, 22594, 23480, 23492 
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23481 Jet fuel from coal feasible but costly. Chem. Eng. News; 
54: No. 30, 24-25(19 Jul 1976). 

Study commissioned by U.S. Senate’s Committee on 
Aeronautical and Space Sciences. 

A tion-synthesis process now being operated in 
South Africa could bees modified to produce aviation jet fuel from 
coal, according to a recent study; however, it is not now economi- 
cally feasible. The process considered by George T. Skaperdas of 
Pullman Kellogg Division of Pullman, Inc. is a Fischer—Tropsch 
synthesis used in the SASOL process. Coal is essentially gasified to 
synthesis gas and the synthesis gas then converted to liquid 
hydrocarbons. Skaperdas Sohne’ that the plant would produce 
9400 bbl per day of jet fuel from 17,100 tons per day of coal. 
Capital investment would require $780 million in current dollars. 
Although the operation is not now economical, if production of —— 
fuel from coal were to be justified on a national security basis 
government ownership with no requirement for return on invest- 
ment is a possibility. Such a a however, would provide only 
—. ; percent of the national military jet fuel requirement. 
( 


23482 Coal mine health and safety inspection manual for sur- 
face coal mines and surface work areas of underground coal mines. 
Washington, DC; Mining Enforcement and Safety Administration 
(1974). 43p. 

This manual is intended to serve two primary purposes: first, 
to provide Federal coal mine inspection personnel with guidelines 
that will aid them in conducting inspections and investigations in 
accordance with the Federal Coal Mine Health and Safety Act of 
1969, and the implementing regulations of Title 30, Code of 
Federal Regulations, in the preparation of reports thereon, and in 
applying the provisions of the Act in a proper and uniform 
manner; and second, to acquaint the coal mining industry, State in- 
spection agencies, Federal agencies, and other interested persons 
and organizations with the administration of the Act and the im- 
plementing regulations by providing them with copies of these 
guidelines. Details ducti 


of the various prc g inspec- 
tions, respirable dust sampling guidelines, conducting noise sur- 
veys, etc.—are included. Part of the Manual covers the mandatory 
safety standards that have been published in the Federal Register. 
The guidelines contained in this manual supersede all previous in- 
struction as of May 13, 1974 pertaining to the same subject 
category. (MCW) 


23483 Northern Great Plains Resources Program. Effects of 
coal development in the Northern Great Plains. Denver; Northern 
Great Plains Resources Program (1975). vp. Rm. 820 B., Bldg. 67, 
Denver Federal Center, Denver, CO 80225. 

Prepared as part of the NGPRP (Northern Great Plains 
Resources ) in cooperation with Federal, state, regional, 
local, and private organizations. 

The purpose of the report is to provide information that will 
be useful in developing a perspective of the issues and con- 
sequences of expanded development of coal in the region. The 
participating states and Federal agencies include Montana, 
Nebraska, North and South Dakota, Wyoming, Environmental Pro- 
tection Agency, Department of Agriculture, and Department of In- 
terior. Specific subject areas covered are regional geology; mineral 
resources; water; atmospheric aspects; surface resources; social, 
economic, and cultural aspects; and national energy considera- 
tions. Included in the package but bound separately are the follow- 
ing reports: ’’Declaration of Indian Rights to the Natural 
Resources in the Northern Great Plains’’ prepared by the member 
tribes in the Native American Natural Resources Development 
Federation of the Northern Great Plains; (2) ‘’Kehabilitation 
Potentials and Limitations of Surface-Mined Land in the Northern 
Great Plains’’ by Paul E. Packer, USDA Forest Service, and (3) 
"Possible Development of Water from Madison Group and As- 
sociated Rock in Powder River Basin, Montana—Wyoming’”’ by 
Frank E. Swenson, U.S. Geological Survey. Numerous maps are 
also included as part of the package. (MCW) 


23484 Part III. Coal technology. pp 930-1469 of In Modern 
energy technology. Volumes 1 and 2. New York; Research and 
Education Association (1975). 

Part III, Coal Technology, consists of Chapters 26—52, enti- 
tled: Clean Energy from Coal; Factors Affecting Use of Coal; Coal 
Mining and Reclamation; Relationships of Coal Composition, 
Plasticity, Strength; Blending Crushed Coal; Coal-Washing; 
Coalbed Gas; Gases Desorbed from Coals; Adsorption Charac- 
teristics of Coals and Chars; Coal Gasification—Preparation and 
Pretreatment; Coal Gasification Techniques; Material and Energy 
Balances in Coal Gasification; Kinetics of Coal Gasification Reac- 
tions and Reactor Design; Shift Conversion in Coal Gasification; 
Gas Purification and Coal Gasification; Methanation in Coal 
Gasification; Optimization of Coal Gasification Processes; Gasifica- 
tion of Strongly Caking Coal; Conversion of Coal to Oil; Coal 
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(MCW) 
antitrust laws which might be applied by the State of Texas or its 
citizens to energy-related matters: Sections 1 and 2 of the Sherman 
Act and Sections 3, 7, and 2(a) of the Clayton Act. It is these five 
substantive provisions which form the backbone of private antitrust 
enforcement and which the State or its citizens could use in ener- 
gy-related antitrust situations. Although the Federal Trade Com- 
mission has frequently employed the Federal Trade Commission 
Act to attack anticompetitive and unfair trade practices, that Act 
does not create a private cause of action. Private parties may, 
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Chars; MHD Power Generation; Sulfur Reduction Potential of U.S. 
Coals; Chemical Desulfurization of Coal; Removing Pyrite from 
Coal by Dry-Separation Methods; Removal of Sulfur from Coal by 
Hydrogen Treatment; Tars, Chars, Gases, and Water in Effluents 
from the Synthane Process; and Coal Refuse Disposal and Recla- 
mation. (MCW) 


23485 Evaluation of in situ coal gasification. Fair, J.C.; Larson, 
O.A.; Hasiba, H.H. (Gulf Research and Development Co., Pitt- 
sburgh). Energy (Oxford); 1: No. 1, 77-94(Mar 1976). 

The in situ conversion of coal to other energy forms such as 
gas or liquids is receiving increased attention as the framework of 
a national energy R and D program is becoming more clearly 
defined. While economic analyses related to various su rface-gasifi- 
cation schemes have recently proliferated, few economic studies 
have been reported for in situ schemes. In this paper, the orienta- 
tion economics and some market aspects relative to a commercial 
extrapolation of the Gulf Research and Development poem A 
thin-seam in situ tion scheme are considered. The analysis 
is aimed at the determination of produced gas cost for a commer- 
cial application of the forward gasification of coal from vertical 
boreholes using pneumatic pressure linking. It is assumed that the 
produced gas composition will be similar to that of a surface Lurgi 
gasifier using the same coal. Recent results from Hanna, Wyoming 
field paar dae have shown that Lurgi results can be obtained by 
an underground gasifier using vertical boreholes linked by 
backward burning. Gas costs are calculated as a function of 
production system variables such as well spacing, seam thickness, 
depth of cover, conversion sweep efficiency, product gas loss, and 
injection oxidant loss. Other variables involved in the analysis are 
associated with end-use considerations. Gas produced from an ox- 
ygen-consuming process may be upgraded to pipeline quality by 
methanation or to a medium heating-value by CO, and HS extrac- 
tion, while air-produced gas can only be slightly upgraded by this 
latter process and remains a relatively low-heating-value gas. A 
market analysis is then made on the basis of end-use options for 
the potentially evolving gas supply. Limitations concerning the 
transportation and consumption of each type of product are ex- 
plored. The major competing energy sources within the energy 
market are examined for each of the gas product alternatives. 
Several research and development implications are discussed 


PETROLEUM 
REFER ALSO TO CITATION(S) 22850, 23448 


23486 (FEA—280-M) Relationship of oil companies and 
foreign governments. Treat, J. (ed.). (Federal Energy Administra- 
tion, Washington, D.C. (USA)). Jun 1975. 213p. GPO $2.80. 

The nature of the relationship of the petroleum industry to 
foreign countries is studied. The 30 countries selected for this 
-— include both producers and consumers of oil, all = of 

the Organization of Petroleum Exporting Countries (OPEC), and 
most members of the International Energy Agency. For each 
country the history, the current situation, future prospects, and an 
assessment of government/company relationships are given. Three 
tables are presented: (1) 1974 Production, Consumption, Imports, 
Reserves of the 30 countries; (2) OPEC: Government Owne 
of Crude Oil Production; and (3) Gross Investment in Fixed As- 
sets: Thirty International Oil Companies. 


23487 Part IV. Petroleum on-shore, off-shore, and oil shale. pp 
1472-1555 of In Modern energy technology. Volumes | and 2. 
New York; Research and Education Association (1975). 

Part IV, Petroleum: On-Shore, Off-Shore and Oil Shale, 
consists of Chapters 53—57, entitled: Petroleum Supply and De- 
mand; Offshore Petroleum; Increasing Oil Recovery by Nuclear 
Explosion; Locating Uncharted Oil and Gas Wells; and Oil Shale. 
37 references. (MCW) 


23488 Can expanded exploration lower oil prices. Green 
(Univ. of California, Livermore). Energy (Oxford); 1: No. i, ct 
32(Mar 1976). 

It is suggested that the oil-exporting ations can be divided 
into two main groups: ‘‘profit maximizers’’ who require their oil 
revenues for domestic development and ‘‘optional producers’’ who 
can forego export revenues for considerable periods. A substantial 
part of the cartel’s market power derives from the ability of the 
optional producers to withstand loss of income. The consuming na- 
tions have no equivalent ability to withstand supply cuts. If all oil 
exports were supplied by profit maximizers, it is likely that supply 
security would be greater and prices lower. Profit maximizers do 
not have as much market power because their need for revenues is 
symmetrical with the consuming nations’ need for oil. Con- 
sequently, it appears to be in the consuming nations’ interests to 
restructure the oil trade so that profit maximizers account for a 
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larger share and optional producers a lesser share. To accomplish 
this, additional supplies of oil must be found. Recent experience 
suggests that the best oil targets are not in the consuming coun- 
tries, but, rather, in Third World countries. There is some question 
about whether or not these resources will be developed. Oil com- 
panies, the traditional explorers, may be reluctant to accept the 
financial risks. If after careful examination it is concluded that ex- 
ploration will remain underfunded, it may be in the consuming na- 
tions’ interests to sponsor exploration abroad. Greater supply 
security will follow from diversification of supplies; lower prices 
will = from augmented production confronting inelastic de- 
mand. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 23448 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 22872, 23487 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 23445 


23489 Energy: the solar - rogen alternative. Bockris, J.O. 
New York; John Wiley and Sons, Inc. (1975). 383p. John Wiley 
and Sons, Inc., 605 Third Ave., New York, NY 10016 $27.50. 

This book represents an attempt to put the whole energy 
picture for the future into perspective and to make suggestions and 
recommendations for the development and use of the inexhaustible 
energy sources of the sun and wind. Impetus for the book was pro- 
vided by the 1973-74 international meetings concerning hydrogen 
as a medium of energy. Because many of the considerations de- 
pend upon the original energy source, a presentation of the 
hydrogen economy is coupled with that of various energy sources, 
omitting nuclear energy. A separate abstract was prepared for each 
of the 19 chapters. (LMT) 


23490 Introduction: some questions. pp 1-9 of In Energy: the 
solar - hydrogen alternative. Bockris, J.O. New York; John Wiley 
and Sons, Inc. (1975). 

Themes for the other chapters of the book are surveyed and 
the inter-relatedness of some of them is shown. The many 
questions raised, particularly in regard to new energy bases within 
the economy, are recognized to be in the province of science and 
engineering, firstly, and economics secondly. The subject is one in 
which the separation of science and engineering from economics, 
and then from politics and sociology, is not possible. In fact, the 
rate-determining aspects are more likely in the latter areas than in 
science and engineering. (LMT) 


23491 Hydrogen economy. pp 10-20 of In Energy: the solar - 
ae alternative. Bockris, J.O0. New York; John Wiley and 
Sons, Inc. (1975). 

The following aspects of the hydrogen economy are 
discussed: the medium of future energy, hydrogen versus natural 
gas, consequences of a hydrogen economy, implementation, and 
the origin of the concept of a hydrogen economy. 37 references. 
(LK) 


23492 Coal as a source of hydrogen (and synthetic car- 
bonaceous fuels). pp 44-56 of In Energy: the solar - hydrogen alter- 
native. Bockris, J.O. New York; John Wiley and Sons, Inc. (1975). 

Chemically, power gases, similar to natural gas and to 
hydrogen, can be made from coal; as can oil and petroleum. The 
economics have not been acceptable in the past, but have become 
so, because of the continually rising prices of oil and natural gas. 
The reasons against the use of coal as a main source of energy are 
three in number: economical, environmental, and logistical. The 
last one overwhelms the others because the coal industry could not 
be expanded in the time necessary, and in the size necessary, to 
make coal the main source of energy by the end of the century. 25 
references. (LK) 


23493 Large scale production of hydrogen fuel from water. pp 
159-206 of In Energy: the solar - hydrogen alternative. Bockris, 
J.O. New York; John Wiley and Sons, Inc. (1975). 

The efficiency, advantages, and difficulties of the ther- 
mochemical method of hydrogen production are discussed: Vari- 
ous aspects of the electrolysis method are considered. A short sec- 
tion on classical electrolyzers is included. Photoelectr 
methods are covered. 80 references. (LK) 


Safety aspects. pp 224-229 of In Energy: the solar - 
4 fan an Bockris, J.O. New York; John Wiley and 
ieee ral pared with d 

rogen and natu are com with regard to 

safety Hs go Hydrogen es more difficult to handle than is 

natural gas, but appropriate handling methods have been worked 

out. There are counter aspects of the extra dangers of hydrogen 

compared with natural gas: accidentally vented hydrogen rises in 

air in an unconfined space away from the danger zone and there is 

less energy per unit volume in a hydrogen explosion than that of 
methane. 12 references. (LK) 


hydrogen economy. pp 230-239 of 
Energy: ydrogen alternative. Bockris, J.O. New 
York; John Wiley and Sons, Inc. (1975). 

Hydrogen—metal interactions, the mechanism in embrittle- 
ment, effect of external pressure, effects of cracks and pits upon 
damage and embrittlement of steels by hydrogen, effects of high 
pressure storage upon vessels containing welds, hydrogen environ- 
ment embrittlement, and importance of oxygen impurity are 
discussed. 28 references. (LK) 


23496 Modes of transduction and usage of hydrogen. pp 2 
267 of In Energy: the solar - ipibagen oh alternative. Bockris, 10. oO. 
New York; John Wiley and Sons, Inc. (1975). 

The mode of transduction adopted will be that which op- 
timizes the profit of the larger industrial groups. This will favor 
chemical engines at first, and a change to electrochemical engines 
will take place in so far as the price of fuel is high, so that the effi- 
ciency advances give gains to counteract the cost of rebuilding the 
means of production. For certain corporate groups, however, par- 
ticularly the gas industry, fuel cells will be, in the long term, a 
powerful help to their financial stability. Electrical utilities are 
developing giant fuel cells, now, because of the greater efficiency 
of conversion; and this incentive will rise as the fossil-fuel price 
rises continuously during the exhaustion phase of such fuels, which 
has been entered. In the long-term extrapolation, one should see 
electrochemical transducers in general use with fuel cells, except 
jet-driven aircraft; the economics of the greater efficiency of con- 
version and the simplicity are likely to become irresistible. 39 
references. (Conclusions) 


23497 Some of the availability of massive 
amounts of hydrogen. pp 268-281 of In Energy: the solar - 
hydrogen alternative. Bockris, JO. New York; John Wiley and 
Sons, Inc. (1975). 

The following probable lications of hydrogen are 
discussed: metallurgy, chemical technology, transportation on the 
ground and in the air, electrical energy storage, and food produc- 
tion. Some uses of the large amounts of oxygen available as a con- 
i of a hydrogen economy are suggested. 40 references. 
( 


23498 Transportation. pp 282-301 of In Energy: the solar - 
alternative. Bockris, J.0. New York; John Wiley and 
Sons, Inc. (1975). 

The use of hydrogen as a fuel for ground and air transporta- 
tion is reviewed. Characteristics of present hydrogen engines are 
given, and the advantages and disadvantages of using hydrogen as 
an aircraft fuel are covered. 47 references. (LK) 


in the development of a solar - hydrogen econo- 
my. = * -341 of In Energy: the solar - hydrogen alternative. 
Bockris, J = the York; John Wiley and Sons, Inc. (1975). 

The four stages in the development of a solar—hydrogen 
economy are given. Stage I would be associated with the gasifica- 
tion of coal. Stage II would involve the coupling of hydrogen with 
an off-shore fission plant supplying a smoggy area. Stage III would 
attempt to implement a solar source backing a ea genera- 
tion plant with the hydrogen fueling local transportation. Stage IV 
is an advanced trial stage where at first one, and then all, of the 
Hawaiian Islands are run on a Hydrogen Economy. (LK) 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 23435, 23441, 23467, 23518 


23500 Dynamic model for of electrical energy de- 
mand in a located in North and South Carolina. 


Pachauri, R.K. (North Carolina State Univ., Raleigh). pp 111-115 
of In Modeling and simulation. Volume 6, Part 1. Vogt, W.G.; 
sts M.H. (eds.). Pittsburgh; Instrument Society of America 
From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 
See CONF-750418—P1. 
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A simulation model was developed to provide a dynamic 
long-term forecast of demand for a specific region covering parts 
of North and South Carolina. This model was run on the computer 
to simulate a period up to 1990, and a series of forecasts was ob- 
tained in relation to varying sets of assumptions used as inputs in 
the simulation process. The vehicle used for simulation in this case 
is generally referred to as Systems Dynamics. In the model 
described an attempt is made to base the specification of the 
model on economic theory and to estimate as many of the rela- 
tionships as possible by econometric methods. The model has been 
structured in line with the common grouping of electric customers 
into residential, industrial, and commercial sectors. The model will 
furnish a utility, planning investments in increasingly capital-inten- 
sive generating capacity, forecasts of the time path of demand. Ad- 
ditional material about the model is presented in the author's 
book, ‘’The Dynamics of Electrical Energy Supply and Demand: 
An Economic Analysis,’’ (EAPA 02: 668). 22 references. (MCW) 


23501 Simple model for the national electric energy system. 
Shelton, R.D.; Barnhart, D.G. (Univ. of Louisville, KY). pp 383- 
386 of In Modeling and simulation. Volume 6, Part 1. Vogt, W.G.; 
Mickle, M.H. (eds.). Pittsburgh; Instrument Society of ‘America 
(1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P!1. 

The model presented is a different approach to power 
system models. Each utility or large generating station is 
represented by a node and each major tieline connecting the utili- 
ties or generating stations is represented by a branch in a graph. 
This approach allows large systems to be handled easily, reducing 
both the amount of input data and computational time. It will be 
called the National Electrical Energy Model—or ‘’NEEM”’ for 
convenience. The program was developed on an HP-2000C time 
shared (BASIC) system. NEEM is an interactive program, so that 
the user can easily change generation, load, or tielines. The pro- 
gram then determines the effect of the changes on the system. The 
algorithms used in this first version of the program are of an ele- 
mentary nature. They have been designed so that they can be 
a until an appropriate level of sophistication is obtained. 
(auth) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 23449, 23475, 23584 


23502 Operating policy for combined pumped-storage and 
base-load electric generating stations. Sawy, A.A.; Mallik, A.K.; 
Nichols, D.G. (West Virginia Univ., Morgantown). pp 25-31 of In 
Modeling and simulation. Volume 6, Part 1. Vogt, W.G.; Mickle 
M.H. (eds.). Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A computer simulation program is developed for thermal 
generating stations, to determine the optimal base-load level at 
which pumped storage will be economically feasible. Also, short- 
range optimum scheduling of the hydro-thermal power generator 
set is achieved through a computer-oriented algorithm involving 
both dynamic programming and Lagrange multipliers. (auth) 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 23476, 23560, 23566, 23570 


23503 (NSF-RA-N—74-215) Model of industrial energy use in 
Wisconsin. IES report 33. Shaver, D.B.; Pappas, J.L.; Foell, W.K. 
(Wisconsin Univ., Madison (USA). Inst. for Environmental Stu- 
dies). Nov 1974. 22p. Univ. of Wisconsin, Madison. 

The Wisconsin Industrial Energy-Use Model (WIN) is 
designed to provide a means of analyzing the complex interrela- 
tionships between the state's industrial sector and energy system of 
the State of Wisconsin. The model is constructed to relate energy 
use to energy requirements per unit of output and industrial activi- 
ty levels. This methodology is applied to twenty industries based 
on the Standard Industrial Classification (SIC) of the Bureau of 
the Budget. By varying the determinants of industrial energy de- 
mand, i.e., the state’s industrial mix, energy intensiveness and ac- 
tivity levels, the user of the model may create and analyze a 
variety of alternative energy futures. 


23504 (NSF-RA-N—74-257) 1974 Texas farm fuel and fertil- 
izer survey. (Texas Dept. of Agriculture, Austin (USA)). 1974. 
57p. National Science Foundation, Washington, DC 
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A survey of the energy use on the 209,000 farms in Texas 
in 1974 was made for electricity, natural gas, LPG, gasoline, and 
diesel fuel. The cultural practices are summarized, followed by a 
brief resume of energy-consuming equipment as to fuel type. Data 
are compiled on (1) acreage and fertilizer used by crop for the 
year ending June 30, 1974, and (2) energy purchased and used on 
farms by energy type for July 1, 1973 to June 30, 1974. Acreage 
yield, fertilizer use, field operation, and type of fuel used (in 
selected districts of Texas) are summarized by crops for corn, ir- 
tigated and non-irrigated cotton, irrigated and non-irrigated 
sorghum, vegetables, and all hay for 1973 crops. For the 1974 
crops, irrigated wheat and non-irrigated wheat data are given. An 
inventory of energy-consuming equipment by model, size, and 
energy type is given for tractors, trucks, self-propelled equipment, 
electric motors, combustion engines, grain dryers, automobiles, 
and other equipment for livestock and poultry production. Data on 
energy-consuming equipment average hours of use per item during 
July 1, 1973 to June 30, 1974 by model, size, and energy type are 
ee method of conducting the survey is described. 


UNCONVENTIONAL SOURCES AND POWER 
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23505 Part V. Alternative energy sources: tar sands, geother- 
mal, solar fuel cells, organic wastes. pp 1558-1761 of In Modern 
energy technology. Volumes 1 and 2. New York; Research and 
Education Association (1975). 

Part V, Alternative Energy Sources, consists of Chapters 
58—64, entitled: Increasing Oil and Gas Production; Nuclear 
Stimulation of Natural Gas Reservoirs; Tar Sands; Geothermal 
Energy; Solar Energy; Fuel Cells and Thermal Cells; and. Energy 
from Organic Wastes. (MCW) 


23506 Sources of abundant, clean energy. pp 57-83 of In Ener- 
gy: the solar - hydrogen alternative. Bockris, J.O. New York; John 
Wiley and Sons, Inc. (1975). 

The following sources of energy are discussed: solar, 
gravitational (hydroelectric and tides), wind power, geothermal, 
controlled fission, and controlled fusion. 43 references. (LK) 


23507 Alternative economies. pp 307-332 of In Energy: the 
solar - hydrogen alternative. Bockris, J.0. New York; John Wiley 
and Sons, Inc. (1975). 

The following energy bases alternative to hydrogen are 
discussed: gases and liquids from coal, methanol, nuclear-elec- 
trochemical, and nucl lumi 29 references. (LK) 


SOLAR 
REFER ALSO TO CITATION(S) 23065, 23075, 23489, 23499 


23508 Solar energy: basic concepts. pp 84-112 of In Energy: 
the solar - hydrogen alternative. Bockris, J.O. New York; John 
Wiley and Sons, Inc. (1975). 

Topics discussed in this review include: the amount of solar 
radiation incident on the earth; small-scale uses of solar energy; 
research and development in solar energy; modes of collection of 
solar power; basics of photovoltaic couples; photoelectrochemical 
transformation of solar energy; basics of selective coatings; use of 
ocean thermal gradients; and photosynthetic couples. 45 
references. (WDM) 


23509 Solar energy: approach to technology. pp 113-139 of In 
Energy: the solar - hydrogen alternative. Bockris, J.O. New York; 
John Wiley and Sons, Inc. (1975). 

Topics considered include cost reasons for the delay in the 
development of photovoltaic conversion; new technology needed 
for photovoltaics; photovoltaic silicon using the edge-defined film- 
fed ribbon-growing technique; long-lifetime CdS photovoltaics; 
higher-efficiency photovoltaics; aims of R and D in practical 
photovoltaics; possible collection of solar energy from platforms in 
orbit; photothermal approach; mirror concentrator method for the 
conversion of solar energy to heat; and sea solar power technolo- 
gy. 51 references. (WDM) 


23510 Simulation of solar heating of buildings in cold regions 
to determine cost design for a combined solar and conven- 
tional heating system. McSweeney, T.B.; Willcutt, G.J.E. Jr.; Hunn, 
B.D. (Clarkson Coll. of Tech., Pottsdam, NY). pp 39-44 of In 
Modeling and simulation. Volume 6, Part 1. Vogt, W.G.; Mickle, 
M.H. (eds.). Pittsburgh; Instrument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 


ENERGY MANAGEMENT AND POLICY 


This paper describes the development and application of a 
computer model that simulates the effects of hourly weather condi- 
tions on the performance and cost of a combined 
solar/conventional heating system for buildings in northern cli- 
mates. This model exhibits the effects of several parameters on 
system cost so that optimal designs can be determined. Results are 
presented for 1971 Ottawa weather data. (auth) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 23130 


23511 (JPL—5040-6(Vol.1)) Program definition for the 

development of geothermal energy. Volume I. Background and pro- 

gram definition summary. (Jet Propulsion Lab., Pasadena, Calif. 

(USA)). 29 Aug 1975. Contract NAS7-100. 57p. Jet Propulsion 
., Pasadena, CA. 

The research program defined, with its ee rationale, 
includes proposed federal government actions to facilitate a signifi- 
cant acceleration in the commercial utilization of the Nation's 
valuable geothermal energy resources in an environmentally ac- 
ceptable manner. (MOW) 


23512 (JPL—5040-6(Vol.2)) Program definition for the 
development of geothermal energy. Volume II. Program definition 
development rationale and su descriptions. (Jet Propul- 
sion Lab., Pasadetia, Calif. (USA)). 29 Aug 1975. Contract NAS7- 
100. 195p. Jet Propulsion Lab., Pasadena, CA. 

The purpose of this study is to give a comprehensive pro- 
gram definition of an integrated effort and commitment for effec- 
tively developing geothermal energy resources. A problem analysis 
discussion is given along with program development suggestions. 
Subprograms such as resource exploration, utilization, research 
and development, community planning, and policy analysis are 
described in detai]. (MOW) 


23513 (JPL—5040-6(Vol.3)) Program definition for the 
development of geothermal energy. Volume III. Appendixes. (Jet 
Propulsion Lab., Pasadena, Calif. (USA)). 29 Aug 1975. Contract 
NAS7-100. 389p. Jet Propulsion Lab., Pasadena, CA. 

The following appendixes are given: (1) implication of the 
1985 goal and updated sensitivity analysis, (2) geothermal 
development timelines, (3) leasing and exploration, (4) research 
and development, (5) electric utilities, (6) nonelectric geothermal 
market, (7) geopressurized resource R and D, (8) community 
planning, (9) summary of ERDA patent policy relevant to geother- 
mal energy, (10) factors affecting the development of known 
geothermal prospects, (11) environmental laws and regulations, 
(12) elementary treatment of economics of geothermal power 
production, (13) conversion cycle analysis, (14) projection of at- 
tainable geothermal energy development and use, and (14) 
geothermal energy, research, development, and demonstration act 
A bang Separate abstracts were prepared for each appendix. 
( ) 


23514 (JPL—5040-6(Vol.3), pp 18p, App. A) Implications of 
the 1985 goal and updated sensitivity 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. III. Appendixes. 

An examination of the effect of variations in goals, growth 
rates, target dates, and timelines on the industrial commitment of 
dollars and equipment is made. (MOW) 


23515 (JPL—5040-6(Vol.3), pp 20p, App. B) Geothermal 
plant development timelines. 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

Estimates of geothermal plant development times are made 
for both electric and nonelectric applications for federal, state, and 
privately owned lands. (MOW) 


23516 (JPL—5040-6(Vol.3), pp 29p, App. C) Leasing and ex- 
ploration. 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

This appendix sets forth the analysis and information used 
in deriving the recommendations (presented in Volume II) to aid 
the exploration and assessment of geothermal resources. The fol- 
lowing subjects are discussed: leasing acreage requirements, availa- 
bility and status of land for leasing, capital requirements for ex- 
ploration, income to federal government from geothermal develop- 
ment, exploration industry status and attitudes, governmental at- 
titudes, and nonrecommended actions. It should be noted that the 
calculations were based on assumed goals of 8,000 MWe by 1985 
and 100,000 MWe by the year 2000. (MOW) 


23517 (JPL—5040-6(Vol.3), pp 93p, App. D) Research and 
development. 29 Aug 1975. 
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In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

This appendix presents a more complex discussion of the ra- 
tionale and recommendations for the various elements of the R 
and D subprogram including: (1) exploration technology, (2) 
geothermal well logging, (3) reservoir modeling development, (4) 
well stimulation technology, (5) downhole pump development, (6) 
advanced drilling equipment, (7) heat rejection equipment, (8) 
heat exchanger development, (9) total flow development, (10) 
nonelectric R and D, (11) brine chemistry and material R and D, 
(12) systems and applications analyses of advanced concepts, and 
(13) environmental effects and technology. (MOW) 


23518 (JPL—5040-6(Vol.3), pp 48p, App. E) Electric utilities. 


29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

A discussion of electric utility companies, their structure, 
the forces that influence them, and their relationship to geothermal 
energy is given, based on interviews with utility and financial in- 
stitution executives. (MOW) 

23519 (JPL—5040-6(Vol.3), pp 3ip, App. F) Nonelectric 
geothermal market. 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. Ili. Appendixes. 

A discussion of the potential and problems of the nonelec- 
tric market based on interviews, which led to the recommendations 
> the Resource Utilization Project Subprogram, is given. 
( ) 


23520 (JPL—5040-6(Vol.3), pp 8p, App. G) Geopressured 
resource 2 and D. 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. III. Appendixes. 

This appendix provides a backgrcund on the current 
knowledge and uncertainties associated with the development of 
this ae a valuable resource. (MOW) 


Cn ve: 3), pp 18p, App. H) Community 
pinning 29 Aug 1975 
definitio.. for the development of geothermal 
energy. Ill. Appendixes. 

The results of a series of interviews designed to obtain the 
views of the community on the issues considered critical to their 
well-being is presented. These views help form the basis for pro- 
gram definition dati (MOW) 


23522 pa yn em 3), pp 2p, App. I) Summary of 
ERDA patent policy relevant to geothermal . 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

This appendix provides back; information on patent 
policy as it pertains to the course of action, rationale, and recom- 
mendations presented in Vol. II of the program plan. (MOW) 


23523 othe ote 3), pp 41p, App. J) Factors affecting 
the development of known geothermal prospects. 29 Aug 1975. 


In m definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

An assessment of the development potential of 13 prospec- 
tive sites is made from the investor's point of view. Factors con- 
sidered include: geotechnical data; accessibility of market; regula- 
tions and constraints; and environmental factors. (MOW) 


23524 (JPL—5040-6(Vol.3), pp 3ip, App. K) Environmental 
laws and regulations. 29 Aug 1975. 

In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

This appendix examines the pertinent aspects of various en- 
vironmental laws and regulations that affect geothermal develop- 
ment. (MOW) 


23525 pp 27p, App. L) Elementary 
a of geothermal power production. 29 
ug 


In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 

This appendix presents a derivation of the business cost of 
geothermal power in terms of several cost drivers for the purpose 
of measuring potential benefits of possible actions. (MOW) 


23526 (JPL—5040-6(Vol.3), pp 2lp, App. M) Conversion 
cycle snatyete. 29 Aug 1975. 
m definition for the development of geothermal 
energy. "Vol Ill. Appendixes. 
This appendix presents the preliminary results of a sim- 
plified thermodynamic analysis of a flashed-steam system, a flashed 
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steam-binary system with wet condenser, and a flashed steam-bi- 
nary system with dry condenser. The analysis involving the binary 
systems utilized isobutane as the working fluid. Based on the cycle 
analysis model formulated, etric studies were also conducted 
to provide information on how various parameters affect the pe - 
formance of a specific geothermal energy conversion cycle. (LBS) 


23527 (JPL—5040-6(Vol.3), pp 13p, App. N) Projection 
attainable al energy it and use. 29 Aug 1975. 

In Program definition for the pa te of geothermal 
energy. Vol. Ill. Appendixes. 

In order to aid in determining a suitable target for the 
geothermal energy program, an attempt is made to estimate how 
rapid an increase in use of geothermal energy is possible. Attaina- 
ble limits for geothermal development and use are projected 
through the year 2000 and are summarized by resource type. The 
projected level of geothermal energy usage by the end of 1985 is 
modest (i.e., on the order of 6,000 MWe). The potential growth in 
the post-1985 time period is significant and could approach 
140,000 MWe by the year 2000. (MOW) 


23528 (JPL—5040-6(Vol.3), pp lip, App. O) Geothermal 
Research,Development, and Act of 1974. 29 
Aug 


In Program definition for the development of geothermal 
energy. Vol. Ill. Appendixes. 
This appendix consists entirely of a copy of the Act. 
(MOW) 


23529 Geothermal energy as an ‘alternative’ source. Garnish, 
J.D. (Atomic Energy Research Establishment, Harwell, Eng.). 
Energy Policy; 4: No. 2, 130-143(Jun 1976). 

Geothermal energy is receiving increasing attention, with 
over sixty countries now looking seriously at the possibility of its 
exploitation. Although, for most parts of the world, a nonrenewa- 
ble resource, new techniques such as pressure fracturing of rocks, 
could very considerably extend the resource base. Geothermal 
energy offers promise of becoming a very important complementa- 
ry source in many parts of the world, providing heat up to about 
250°C and releasing premium fuels for ap plications requiring 
higher temperatures or transportability. (editor's summary) 


OTHER 
REFER ALSO TO CITATION(S) 23201, 23205 


23530 Macro analysis of the potential for fuel savings using 
wind generators in a utility power grid. Mason, R.M.; Justus, C.G.; 
Zimmer, R.P.; Sassone, P.G. (Georgia Inst. of Tech., Atlanta). pp 
121-126 of In Modeling and simulation. Volume 6, Part 1. Vogt, 
W.G.; Mickle, M.H. (eds.). Pittsburgh; Instrument Society of 
America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P!1. 

Surveys of wind energy potential were conducted and an 
electric power grid model was developed to examine the potential 
of using wind energy as a means of conserving fuel. An economic 
interpretation of the results is presented. (auth) 


23531 Impact analysis of a micro wind system. Zimmer, R.P.; 
Robinette, S.L.; Mason, R.M.; Schaffer, W.A. (Georgia Inst. of 
Tech., Atlanta). pp 127-131 of In Modeling and simulation. 
Volume 6, Part 1. Vogt, W.G.; Mickle, M.H. (eds.). Pittsburgh; In- 
strument Society of America (1975). 

From 6. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, USA (24 Apr 1975). 

See CONF-750418—P1. 

A process for the recovery of steel mill stack dust has been 
developed and is being used to recover secondary metals by a 
small company in Georgia. The process is energy-intensive and 
wind generators were studied as a means of supplying energy for 
part of the recovery process. Some of the results of this study are 
presented. 10 references. (auth) 


23532 Energy from municipal refuse: a comparison of ten 
processes. Schulz, H.W. (Columbia Univ., New York). Prof. Eng.; 
45: No. 11, 20-24(Nov 1975). 

A critical analysis of the ten most promising refuse-to-ener- 
gy processes was made and the data were published in a Resource 
Recovery Handbook for public officials. This article presents a 
summary of Chapter II of the Handbook entitled: Economic Com- 
parison of Energy Recovery Processes. Energy recovery processes 
are grouped under three principal categories: incineration with 
energy recovery; the production of a solid, refuse-derived fuel 
(RDF) for co-combustion in a utility or industrial boiler; and 
pyrolysis of the organic components of MSW to a fuel gas or com- 
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bustible liquid. In addition, the anaerobic digestion of solid waste 
to methane is also evaluated. The processes selected for analysis 
and comparison comprise the following: (1) the refuse boiler, as 
represented by the Wheelabrator-Frye, Inc., waterwall incinerator; 
(2) the “incinerator turbine,’’ being developed by Combustion 
Power Company; (3) shredded, air-classified RDF as per Horner 
and Shifrin or Ralph M. Parsons Company; (4) Chemically pul- 
verized RDF: Eco Fuel Il of Combustion Equipment Associates, 
Inc.; (5). Wet-pulped RDF, as developed by Black-Clawson, Inc.; 
(6) ture kiln pyrolysis: the Landgard system of 
Monsanto Enviro-Chem.; (7) low-temperature flash pyrolysis; the 
Occidental Research process; (8) air-fed slagging pyrolysis: the 
Torrax system of Carborundum Company; (7) oxygen-fed 

lysis: the purox np ty of Union Carbide; and (10) methane 
Goan robic digestion: the Dynatech process. (MCW) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 23438 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 25143 


DESIGN AND DEVELOPMENT 


23533 (CONF-760556— 1) Liquid-metal MHD coupled to coal- 
fired fluidized-bed combustors. Brunsvold, A.R.; Pierson, E.S. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. 9p. Dep. NTIS $3.50. 

From 15. symposium on the engineering aspects of mag- 
netohydrodynamics; Philadelphia, Pennsylvania, United States of 
America *USA® (24 May 1976). 

A continuing study of the two-phase liquid-metal MHD 
(LMMHD) concept coupled to a coal-fired fluidized-bed com- 
bustor was prompted by the results and conclusions of the Energy 
Conversion Alternatives Study, Phase I. In this paper the LMMHD 
concept is briefly described, and the results obtained to date in the 
ECAS study are summarized. Both the LMMHD-steam binary 
cycle and the LMMHD-gas turbine dual cycle are considered. 
Emphasis is placed on the more-recent results not included in the 
ECAS Phase I study; they are presented and discussed in detail. 
Based on these latest findings the economics of LMMHD systems 
are reconsidered. 


23534 (FE—1209-1) Open cycle power 
generation. Final 21 May 1971—31 May 1975. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Aeronautics and Astronautics). 31 Jul 1975. Contract E(49-18)- 
1209. 701p. Dep. NTIS $18.75. 

Research during the past 3 years on coal-fired MHD has in- 
cluded: critical engineering experiments and studies: (a) modeling 
of the total MHD system; (b) materials development; (c) coal stu- 
dies (devolatilization and ash behavior); (d) MHD plasma effects; 
(e) development of the disk generator; and (f) design and evalua- 
tion of magnets. During the last year a small simulation facility was 
constructed to test these principles and develop diagnostic 
techniques. A computer model of the total MHD generating 
system has been developed and used to explore the effect of com- 
ponent operating conditions on plant performance and cost. Stu- 
dies of the rate and extent of thermal decomposition of coals have 
been made. Most of the materials studies have been directed 
towards the solution of the electrode/insulator problems in the 
channel. Theoretical studies on time dependent MHD generator 
behavior, and some confirmatory experimental work are reported. 
These include arcing and interelectrode breakdown phenomena, 
the effect of plasma nonuniformities on generator performance, 
and the effect of viscous wakes in the MHD environment. Experi- 
mental and theoretical results on disk-geometry MHD generators 
are reported. Results from the magnet development program are 
reported in the area of design studies for superconducting magnets 
for base-load MHD generators, and in the area of novel hollow- 
conductor geometries for superconducting magnets to reduce costs 
substantially. The design and construction of a combustion-driven 
small-scale facility for accurate simulation of the plasmadynamic 
and electrical environment in base-load fossil-fuel driven MHD 
generators is described. (WHK) 


23535 (ERDA-tr—102-P1) U-25 MHD Pilot Plant. (AN SSSR, 
Moscow. Inst. Vysokikh Temperatur). Sep 1974. Translated from 
Russian. 207p. Dep. NTIS $7.75. 


coal fired MHD 


ENERGY CONVERSION 


A description of the U-25 pilot plant with an open-cycle 
MHD generator that operates on natural gas with potassium car- 
bonate seeding is given. Equipment testing including combustor 
tests and steam generator tests are described. Also, analyses of the 
processes in MHD generator channels including the measuring and 
diagnostic system, theoretical d , and some experimen- 
tal results are presented. (WHK) 


PERFORMANCE AND TESTING 


23536 (CONF-760556—2) Influence of wall-jet gas injection 
on liquid-metal MHD . Fabris, G.; Cole, 
R.L.; Hantman, R.G.; Pierson, E.S. (Argonne National Lab., Ill. 
(USA)). 1976. Contract W-31-109-eng-38. 8p. Dep. NTIS $3.50. 

From 15. symposium on the engineering aspects of mag- 
netohydrodynamics; Philadelphia, Pennsylvania, United States of 
America *USA® (24 May 1976). 

A new diverging-channel liquid-metal MHD generator with 
gas injection along the insulating walls was built and placed in 
operation in late 1974. This generator yielded nearly-constant 
liquid velocity along the channel for near-design conditions, as 
desired for best performance. The expected significant improve- 
ment in performance of this generator over the previous constant- 
area-channel generator was not obtained. Experiments were made 
to determine why, including tests to evaluate the effectiveness of 
the gas injection. These experiments demonstrated that the genera- 
tor performance improved slightly as the amount of gas injected 
was decreased, and that the injected gas was not forming the 
desired pure-gas wall layer. Companion air-water tests indicated 
that this was to be expected, and a one-dimensional computer 
model indicated that performance should be better without the 
partial flow obstruction of the gas injection ports. The gas injection 
ports were removed, and substantial improvement was obtained in 
generator performance— by far the best to date. 


23537 MHD energy conversion systems. Holt, J.F.; Swallom, 
pees +4 York; American Inst. of Aeronautics and Astronautics 
( ). Tp. 

From AIAA and SAE propulsion conference; San Diego, 
CA, USA (21 Oct 1974). 

An open cycle MHD generator burning liquid hydrocarbon 
fuel with cesium-seeded gaseous oxygen has produced 200 kW ata 
mass flow rate of 0.6 kg/sec. A dc-dc converter operating at 2000 
Hz has been developed to convert the 1000 volt generator output 
to 50,000 volts. From current test results the potential enthalpy ex- 
traction efficiency of MHD generators in the 10 MW category can 
be expected to be at least 12 percent. Commercial MHD power 
systems with exhaust driving a turbine can have a total cycle effi- 
ciency considerably greater than today’s power stations. 


23538 (AD-A—008343) Investigation of characteristics of 

ic generators in industrial power plants. 
Popyrin, L.S.; Pshenichnov, N.N.; Rogachev, A.P.; Sokolskii, A.G.; 
Khokhlov, L.K. Oct 1974. Translation of Referativnyi Zhurnal. 
Fizika (USSR): No. 12, 288-307(1972). 36p. NTIS $3.75. 

The authors studied a magnetohydrodynamic generator of 
the Faraday type with segmented electrodes in order to determine 
the main characteristics of the generator, including characteristics 
relevant to engineering-economic indices. The different variants 
were calculated using a mathematical model developed at the 
Power Institute of the Siberian Branch of the USSR Academy of 
Sciences which was programmed for the BESM-4 electronic digital 
computer. 


23539 Experimental determination of the Hall parameter from 
the local characterisics of an MHD generator. Beloglazov, A.A.; 
Kirillov, V.V.; Panovko, M.Y.; Sokolov, Y.N. (High-Temperature 
Institute, Academy of Sciences of the USSR). High Temp. (USSR) 
(Engl. Transl.); 13: No. 5, 972-976(Sep 1975). 

The article sets forth a method for the experimental deter- 
mination of the Hall parameter. In a number of MHD channels 
(with hot ceramic walls) of U-02 units working on combustion 
products with an additive of K,CO;, a large series of experiments 
was made on determination of the Hall parameter. The experi- 
ments were made with a temperature of the flow of 2200- 
2400degreeC, a pressure in the channel of 0.6-0.8 atm, a concen- 
tration of the additive equal to | wt. % potassium, and an in- 
ductance of the magnetic field B to 1.7 T. The experimental points 
lie on the linear dependence B=0.62B/p. The experimental data on 
B are in good agreement with calculated values of the Hall 
parameters obtained in the I. V. Kurchatov Institute of Atomic 
Energy and the High-Temperature Institute of the Academy of 
Sciences. (AIP) 4 


23540 _—— Preliminary investigations of the work of an open-cycle 
MHD generator with the of ash in the combustion 
products. Burenkov, D.K.; Pishchikov, S.1.; Shelkov, E.M.; Shu- 


myatskii, B.Y. (High-Temperature Institute, Academy of Sciences 
of the USSR). High Temp. (USSR) (Engl. Transl.); 13: No. 5, 
1049-1051(Sep 1975). 

The effect of the presence of ash in the combustion 
products on the electrodes was examined. The volt-ampere data 
was obtained in the temperature range 1800— 1900degreeK. (AIP) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 23536 


23541 (ERDA— 76-98, pp 23-32) MHD power generation. Be- 
ment, A.L. (Massachusets Inst. of Tech., Cambridge). May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® = Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Open-cycle, coal-fired MHD seo will require extreme 
material performance and reliability. me of the nominal operat- 
ing conditions and candidate materials are tabulated for the 
generator, heat-exchange regenerator, and steam plant. Attack at a 
ZrO,-based anode is shown schematically. Chemical, mechanical, 
and microstructural factors in the SCC of metals and alloys are 
listed. Materials problems in the regenerator and steam plant do 
not include SCC, but it is expected to occur in the seed-recovery, 
sulfur-removal system. Topics for needed research into MHD ero- 
sion-corrosion are listed. (DLC) 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 24372 


23542 Energy evaluations of ionization with the 
use of external sources in the channel of an MHD generator. 
Trushin, V.S. (Scientific and Production Combine ‘’Energiya’’ ME 
and E USSR). High Temp. (USSR) (Engl. Transl.); 13: No. 5, 965- 


971(Sep 1975). 
The article discusses the , anaes aspects of the use of exter- 
nal sources for creating an inc electrical conductivity in the 
channel of a cuniadl MHD generator. Conditions are deter- 
mined under which the suppression of the instabilities which 
arise in the channel of an MHD generator is ad- 
vantageous from an energy point of view. From this same point of 
view, under the condition of the absence of instabilities, evalua- 
tions are made of the possibilities of ionization by external sources 
(corpuscular radiation and photoionization). (AIP) 


23543. Investigation of a high-efficiency MHD generator with 
nonequilibrium . Belykh, A.D.; Gurashvili, V.A.; Golu- 
bev, V.S. (I. V. Kurchatov Institute of Atomic Energy). High 
Temp. (USSR) (Engl. Transl.); 13: No. 5, 977-984(Sep 1975). 

The article gives the results of an experimental investigation 
of a pulsed (2 msec) MHD generator with nonequilibrium conduc- 
tivity of the plasma. The experiments were made with a supersonic 
Faraday MHD channel with a thermal power of the flow of the 
working body (argon with cesium) up to 8 MW and stagnation 
temperatures of 5-9 x10* degreeK. Measurements were made of 
the electrical and gasdynamic parameters of the MHD channel and 
of various parameters of the plasma. It is shown that an effective 
MHD conversion of thermal energy into electrical of up to 30% is 
achieved under conditions of the nonequilibrium conductivity of 
an ionization-turbulent plasma. (AIP) 


THERMOELECTRIC GENERATORS 


REFER ALSO TO CITATION(S) 22977, 22978, 22979, 22980, 
22981 


23544 Aluminum for bonding Si—Ge alloys to graphite. Eg- 
gemann, R.V. (to Energy Research and Development Administra- 
tion). US Patent 3,931,673. 13 Jan 1976. Filed date 8 Oct 1969. 


PAT-APPL-866,113. 

An improved thermoelectric device and process, com 
the high-temperature, vacuum bonding of 2 graphite te oan 
silicon-germanium thermoelectric element by the use of a low 
void, aluminum, metallurgical shim with low electrical resistance 
sandwiched therebetween are described. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 22968 
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MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 23544 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


23545 (TE—4202/4203-32-76) Advanced Thermionic 
Technology Program progress report No. 3. (Thermo Electron 
Corp., Waltham, Mass. (USA)). Sep 1975. Contract E(11-1)-3056. 
17p. Dep. NTIS $3.50. 

Research progress is reported. A BaO collector was sub- 
jected to Auger and scanning electron microprobe analyses. Ex- 
periments measuring the work function of promising collector 
materials at high cesium impingement rates were continued. 
Evaluation of the tungsten oxide converter, barium oxide con- 
verter, and guarded converter continued. Results are given and 
discussed. (WHK) 


23546 (TE—4202/4203-67-76) Advanced Thermionic 
Technology Program progress report No. 7. (Thermo Electron 
Corp., Waltham, Mass. (USA)). Jan 1976. Contract E(11-1)-3056. 
15p. Dep. NTIS $3.50. 

The MacColl solution for electron reflection in the presence 
of an image filed was analyzed to obtain an equation amenable to 
computer programming. Instruments for basic surface experiments 
are described. Research in electrode screening for low temperature 
converters and the evaluation of the tungsten oxide converter, 
tungsten converter, zinc oxide converter, and lanthanum hex- 
aboride converter is reported. Also, component hardware develop- 
ment including hot shell testing and combined oxygen/cesium 
reservoir development is summarized. (WHK) 


FUEL CELLS 
REFER ALSO TO CITATION(S) 23505 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 23415 


23547 Fuel cell heat and mass plate. Asher, W.J. (to Exxon 
a and Engineering Co.). US Patent 3,957,535. 28 Jul 1971. 


A method for controlling heat and mass inventory in a fuel 
cell is described comprising the steps of: producing product mass 
at an electrode of said cell; transporting said product mass to one 
side of a capillary membrane; condensing substantially all of said 
mass on said one side of said capillary membrane; vaporizing said 
condensed vapor mass at the other side of said membrane in a 
vaporization zone; removing excess vapor from said vaporization 
zone thereby controlling the mass inventory; transporting balance 
of said vapor to a condensation zone; condensing said vapor in 
said condensation zone on said capillary membrane thereby reject- 
ing the heat of said vapor to the surroundings; and returning said 
condensed vapor through said capillary membrane to again be 
vaporized thereby removing heat from said reactant plenum. 


23548 Filter press-type fuel cell battery. Kohimueller, H. (to 
Siemens Aktiengesellschaft). US Patent 3,960,598. 21 Mar 1974. 
Priority date 30 Mar 1973, German, Federal Republic of (F.R. 
Germany). vp. 

A fuei ceil battery of the filter press type which uses a 
liquid electrolyte and at least one reactant is described 
comprising: a plurality of individual fuel cells each having; 1) a gas 
chamber containing an electrode; 2) an electrolyte chamber con- 
taining at least one of a support frame and a support frame and an 
electrode; 3) an asbestos diaphragm separating said gas chamber 
and electrolyte chamber; 4) separator sheets separating individual 
fuel cells from each other; and 5) each asbestos diaphragm having 
electrolyte impermeable gas-tight outer zones of increased 
thickness, which outer zones are compressed and contain supply 
ducts therein for supplying materials to the gas and electrolyte 
chambers, both said electrodes and support frames extending in all 
directions substantially to meet said impermeable gas-tight outer 
zones of increased thickness. An improvement is described com- 
prising the part of the outer zone of increased thickness on the 
electrolyte side of the asbestos diaphragm having a width smaller 
than the part of the outer zone of increased thickness on the gas 
side and at least one of a support frame and an electrode in the 
electrolyte chamber extending beyond the inner edge of the part of 
the outer zone of increased thickness of the gas side. 
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23549 Electric energy sources such as fuel cells and batteries. 
Epstein, S.L.; Wessling, B.W. (to Brunswick Corp.). US Patent 
3,953,237. 4 Nov 1974. vp. 

An _ electrical source is described comprising: 
manifolds for fluids, an trolyte, and electrodes interfacing 
between the electrolyte and the interior space of the manifolds. 
One electrode comprises a permeable, electrically conductive 
metallic layer in contact with the electrolyte, and a plurality of 
metal fiber wicks, each wick characterized by: a) being substan- 
tially separated from each other such that the space therebetween 
will not support any substantial volume of electrolyte; b) being 
secured to the conductive layer; c) extending from the conductive 
layer in parallel arrangement; and d) comprising a plurality of sub- 
stantially solid textile metal fibers closely spaced but defining a 
parallel of spaced void compartments separating the metal fibers in 
such a manner that the void spaces can support electrolyte 
between the fibers in these void spaces and wherein the fibers ex- 
tend into the adjacent interior space of the contiguous manifold. 


23550 N.; Tachibana, Y. (to Fuji 
Co., Ltd.). US Patent 3,959 019. 11 Jun 1975. Priority date 30 
Mar 1973, Japan. vp. 

A fuel cell is described comprising: 1) a generator cell hav- 
ing a fuel gas chamber, an oxidizing gas chamber, and an elec- 
trolyzing solution chamber; 2) a fuel gas circulating circuit for sup- 

ing fuel gas to the fuel gas chamber; 3) an oxidizing gas circu- 
ing circuit for supplying oxidizing gas to the oxidizing gas 
chamber; 4) an electrolyte circulating circuit for supplying an elec- 
solution to the electrolyzing solution chamber; 5) a gas 
cooler; 6) a formed water tank whereby moisture formed in said 
generating cell, carried by said fuel gas into said gas cooler, and 
condensed therein will drip into said formed water tank; 7) an 
electrolyzing solution tank located in said electrolyte ———— 
circuit above said generator cell; and 8) a clean water tank loca’ 
above said electrolyzing solution tank and in fluid communication 
therewith, whereby clean water can be supplied by force of gravity 
from time to time to said electrolyzing solution tank from said 
clean water tank in order to control the concentration of the elec- 
trolytic solution therein. The gas leaked into the electrolyzing solu- 
tion chamber is carried by the electrolytic solution flowing through 
the electrolyte circulating circuit upwards into the electrolyzing 
solution tank, where it is easily separated from the electrolytic 
solution, and electrolytic solution leaked into the fuel gas chamber 
is carried by the fuel gas flowing through the fuel gas circulating 
circuit downwards into the gas cooler, where it is separated from 
the fuel gas and dripped into the formed water tank. An improve- 
ment comprising means for keeping the fuel gas oe ay in the 
fuel chamber and the oxidizin gas pr —— in the oxidizing 
gas chamber constant and _ is 


23551 Fuel cell. Mi , N.; Tsuruoka, M. (to Fuji Electric 
Co., Ltd.). US Patent 3957536 11 Jun 1975. Priority date 30 
Mar 1973, Japan. vp. 

A fuel cell is described comprising: 1) a generator cell hav- 
ing a fuel gas chamber, an oxidizing gas chamber, and an elec- 
trolyzing solution chamber; 2) a fuel gas circulating circuit for sup- 
plying the fuel gas chamber; 3) an oxidizing gas circulating circuit 

supplying the oxidizing gas chamber; 4) an electrolyte circulat- 
ing circuit for supplying the electrolyzing solution chamber; 5) a 
gas cooler; 6) a formed water tank, whereby moisture formed in 
said generating cell, carried by said fuel gas into said gas cooler, 
and condensed therein will drip into said formed water tank; 7) an 
electrolyzing solution tank; and 8) a clean water tank located 
above said electrolyzing solution tank and in fluid communication 
therewith, whereby clean water can be supplied from time to time 
to said electrolyzing solution tank from said clean water tank in 
order to control the concentration of the electrolytic solution 
therein. Gas leaked into the electrolyzing solution chamber is car- 
ried by the electrolytic solution flowing through said electrolyte 
circulating circuit upwards into said electrolyzing solution tank, 
where it is easily ted from the electrolytic solution, and elec- 
trolytic solution leaked into the fuel gas chamber of said generator 
cell is carried by the fuel gas flowing through said fuel gas circulat- 
ing circuit downwards into said gas cooler, where itC is separated 
from the fuel gas and dripped into said formed water tank. An im- 
provement comprising a return pipe connecting said formed water 
tank to said clean water tank, whereby the formed water can be 
used for regulating the concentration of the electrolytic solution by 
setting the inner pressure of said gas cooler at a value such that 
the formed water rises from said formed water tank through said 
return pipe to said clean water tank, is described. 


23552 Fuel cell. Miyoshi, N.; Watabe, Y.; Tsuruoka, M. (to 
Fuji Electric Co. Ltd.). US Patent 3,956,013. 11 Jun 1975. Priority 
date 30 Mar 1973, Japan. vp. 

A fuel cell is described comprising: 1. a generator cell hav- 
ing a fuel gas chamber, an oxidizing gas chamber, and an elec- 


ENERGY CONVERSION 2487 


trolyzing solution chamber; 2. a fuel gas circulating circuit; 3. an 
oxidizing gas circulating circuit; 4. an electrolyte circulating cir- 
cuit; 5. a gas cooler located in the fuel gas circulating circuit 
beneath the generator cell; 6. a formed water tank located beneath 
the gas cooler and in fluid communication therewith, whereby 
moisture formed in said generating cell, carried by said fuel gas 
into said gas cooler, and condensed therein will drip by force of 
gravity into said formed water tank; 7. an electrolyzing solution 
tank; and 8. a clean water tank located above said electrolyzing 
solution tank and in fluid communication therewith, whereby clean 
water can be supplied by force of gravity from time to time to said 
electrolyzing solution tank from said clean water tank in order to 
control the concentration of the electrolytic solution therein. An 
improvement is described comprising: (a) means for sensing the 
level of electrolytic solution in said electrolyzing solution tank, and 
(b) means for opening the path of fluid communication between 
said electrolyzing solution tank and said clean water tank when the 
level of electrolytic solution in said electrolyzing solution tank is 
below a predetermined level and for closing the path of fluid com- 
munication between said electrolyzing solution tank and said clean 
water tank when the level of electrolytic solution in said electrolyz- 
ing solution tank is above the predetermined level. 


23553 Fuel cell. Miyoshi, N.; Watabe, Y.; Hoshikawa, H. (to 
Fuji Electric Co. Ltd.). US Patent 3,956,016. 11 May 1976. Priori- 
ty date 30 Mar 1973, Japan. 10p. 

A fuel cell is described comprising (1) a generator cell hav- 
ing fuel gas (hydrogen gas) chamber, an oxidizing gas (oxygen gas) 
chamber and an electrolyzing solution chamber, (2) a fuel gas cir- 
culating circuit for supplying fuel gas to the fuel gas chamber of 
said generator cell, (3) an oxidizing gas circulating circuit for sup- 
plying the oxidizing gas to the oxidizing gas chamber of said 
generator cell, and (4) an electrolyte circulating circuit for supply- 
ing an electrolytic solution to said electrolyzing chamber. A means 
for regulating the concentration of the electrolytic solution at a 
constant value is provided on said electrolyzing chamber and a 
:seans for removing the formed water from each of said gas cham- 
oers is described. A means for regulating simultaneously the gas 
pressures in both of said gas chambers, and a means for keeping 
constant the temperature of said electrolytic solution are provided 
on each of said gas chambers. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


23554 Electrode and spacer assembly for a fuel cell and fuel 
cell therewith. Louis, G.; Boehm, H. (to Licentia Patent-Verwal- 
tungs, GmbH). US Patent 3,959,017. 29 Aug 1973. Priority date 1 
Sep 1972, German, Federal Republic of (F.R. Germany). vp. 

An electrode and spacer assembly for a fuel cell is 
described comprising a porous polymer cemented thin layer elec- 
trode sheet and porous, electricially insulating, mutually spaced 
strips bonded onto a face of the sheet, said strips serving as protru- 
sions and forming channels for the free flow of electrolyte. 


making same. Landsman ; Thie ca 
Technologies Corp.). US Patent 3 956 014. 18 Dec 1974. vp. 

An electrochemical cell electrode is described comprising a 
first face adapted to be exposed to an electrolyte and a second 
face adapted to be exposed to a gaseous fuel cell reactant, a plu- 
rality of porous hydrophobic regions extending between said first 
and second faces and a plurality of porous hydrophilic catalyst- 
containing regions extending between said first and second sur- 
faces. The hydrophobic and hydrophilic regions are disposed al- 
ternately with each other with the interfaces between said regions 
being contiguous and clearly defined across the thickness of the 
electrode from said first surface to said second surface. 


23556 Method and apparatus for controlling the fuel flow to a 
steam reformer in a fuel cell . Waldman, E.I. (to United 
Technologies Corp.). US Patent 3,961,986. 20 Nov 1975. vp. 

A fuel cell system is described with fuel reforming apparatus 
upstream of said fuel cell, said apparatus including a steam 
reformer, and an ejector upstream of the reforming apparatus. The 
method of regulating the feed flow to the reforming apparatus 
comprises: introducing steam into the ejector as the primary flow 
thereof; introducing a gaseous fuel into the ejector as the seconda- 
ry flow thereof for mixing with the steam therein; controlling the 
rate of fuel flow into the ejector by (1) controlling the rate of 
steam flow into the ejector; (2) trimming the fuel flow to the ejec- 
tor using passive trim means in the conduit carrying the fuel to the 
ejector; and (3) increasing and decreasing the pressure of the fuel 
supplied to the trim means by amounts equivalent to increases and 
decreases in the ejector back pressure; and conveying the mixture 
of fuel and steam from the ejector into the fuel reforming ap- 


paratus. 


— 
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ie Aktiengesellschaft). US Patent 
25 he 1976. Priority date 14 Dec 1971, German, 
ederal Republic (F.R. Germany). 4p. 
The present invention relates to a method for the deve 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23496 


OTHER 
REFER ALSO TO CITATION(S) 22587 


ELECTROMECHANICAL CONVERTERS 


23558 (AD-A—014624) Theory and design of electrical rotat- 
ing . Annual report No. 3, 1 May 1974—30 Apr 1975. 
Carr, W.J. Ir. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Research and Development Center). Jul 1975. Contract 
N00014-72-C-0432. 18p. NTIS $3.25. 

See also report ted Sep 1974, AD—786240. 

The objective of the program is to contribute toward new 
and improved rotating machines for Naval applications, with 
emphasis on superconducting machinery. Work has been per- 
formed on the theory of a.c. losses in multifilament superconduc- 
tors and experiments were made to check the theory. A list of 
publications and abstracts of scientific papers published under the 
— is given. A smaller amount of work was done in studying 

lucting heteropolar d.c. motor. (GRA) 


SUPERCONDUCTING GENERATORS 
REFER ALSO TO CITATION(S) 23194, 23558, 24139 


SUPERCONDUCTING MOTORS 
REFER ALSO TO CITATION(S) 23558, 24139 


23559 (AD-A—014872) Switchgear investigations for a 400- 
hp c.c. superconductive propulsion system. Research and develop- 
ment report. Steen, D.B. (Naval Ship Research and Development 
Center, Annapolis, Md. (USA)). Aug 1975. S7p. 
(NSRDC— 4436). NTIS $4.25. 

The report describes candidate switchgear for the electrical 
power circuit of a 400-horsepower ship propulsion system utilizing 
superconductive direct-current machinery. The switchgear com- 
prises an intermittent duty rheostat, five single-pole single-throw 
contactors, current limiting fuses, and a controller which provides 
the proper sequencing of the various switchgear components for 
shipboard propulsion system control. The salient features of 
propulsion systems employing acyclic motors and generators are 

, and the characteristics of several types of switchgear are 
examined to indicate the reasons for the selection of switchgear to 
be used in the 400-horsepower propulsion system. Detail designs 
for the fluid-displacement, liquid-metal contactor, the intermittent 
— and the controller will appear in future reports. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 23436, 23438, 23440, 23466, 
23468, 23474, 23476, 23500 


23560 dg eae 1974 survey of energy use in 
Wisconsin. Energy Systems and Research report No. 3. IES 
report 25. Dietz, MME Foell, W.K. (Wisconsin Univ., Madison 
(USA). Inst. for Environmental Studies). Oct 1974. 49p. National 
Science Foundation, Washington, DC 

Energy consumption in Wisconsin during 1972 is described, 
and current energy trends are indicated. This survey Provides a 
data base that is helpful in evaluating policies. The report is or- 
ganized by energy source (coal, natural gas, petroleum, and elec- 
tricity) with separate sections on energy prices and total ene 
input and usage. Total energy use increased to 1,277 trillion Btu’s, 
a 2.9 percent increase over 1971. Natural gas use increased 10.3 
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percent, accounting for 30 percent of total energy use. Petroleum, 
the largest primary energy source in Wisconsin, accounts for 39.4 
percent of total energy use. Electric power generation increased by 
4.5 percent in 1972 over 1971, and supplied 25.5 percent of total 
primary energy consumption. Although coal use for electricity 
generation increased 3.8 percent over 1971, coal shipments 
decreased by 2.4 percent. Transportation uses 63 percent of 
Wisconsin's petroleum supplies, and energy use by motor vehicles 
represents22.7 percent of total energy consumption. 


BUILDINGS 


REFER ALSO TO CITATION(S) 22512, 22581, 22585, 23201, 
23205, 23206, 23207, 23209, 23210, 23211, 23510 


23561 a. 2, PP 565-579) Future prospects for the 
utilization low-grade heat. Dyne, P.J. (Whiteshell Nuclear 
Research Bo ry Pinawa, Manitoba). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 2. 

An evaluation of some future applications of low-grade heat 
is made. The question whether it is thermodynamically and 
economically feasible to exploit this resource is examined. Various 
applications of low-grade heat are discussed: its use in district 
heating systems; its use to accelerate natural growth processes as 
in fish farming and in greenhouse cultivation. The economic limita- 
tions and the current economic environment for the development 
of these schemes are identified. In conclusion, the brief that low- 
grade heat can be utilized economically to conserve and develop 
our natural resources is emphasized. 


23562 or Rational energy use as purpose of 

government research requirements. 

(Bundesministerium fuer a und Technologie, Bonn (F.R. 

dae 1976. 12p. (In German). Dep. NTIS (US Sales Only) 
3.50 

From EXPOCLIMA congress) energy savings in climate and 
cooling technology; Hanover, German, Federal Republic of °F.R. 
Germany’® (29 Apr 1976). 

Worldwide energy consumption and projected fuel supplies 
are reviewed to emphasize the need for energy conservation and 
the contribution to energy conservation which can be made by 
technicians concerned with the heating and cooling of buildings. 
The subjects discussed include: supplies of coal, natural gas, 
petroleum, and nuclear fuels; solar energy use; reduction of waste 
heat from power plants and methods for using waste heat; district 
heating; development of dual-purpose heat-power plants; develop- 
ment of heat pumps for large residential complexes, and the im- 
portance of emphasizing energy conservation. (LCL) 


(NBS-Handbook—115(Suppl.1)) Emergy Conservation 
Program Guide for Industry Commerce (EPIC). Massey, R.G. 
(ed.). (National Bureau of Standards, Washington, D.C. (USA). 
Office of Energy Conservation). Dec 1975. 84p. GPO $2.25. 

The first supplement to the National Bureau of Standards 
Handbook 115 ‘'’Energy Conservation Program for Industry and 
Commerce (EPIC),’’ provides more ideas and suggestions to aid in 
energy conservation efforts by industrial companies, educational 
systems, hospitals, and government agencies. The supplement in- 
cludes a revised explanation of how to implement an energy con- 
servation program, an expanded checklist of energy conservation 
opportunities, additional case studies, and additions and revisions 
to other sections of the handbook. 


23564 (TID—27060) State research priorities for energy con- 
servation in buildings and agriculture. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Buildings and Industry). 1975. 18p. Dep. NTIS $3.50. 

Highlights are given of Federal and State presentations at a 
conference on research priorities for energy conservation in 
buildings and agriculture held in Chicago on Oct. 20, 1975. The 
conference was sponsored jointly by US ERDA and the National 
Governor's Conference. The five top priority categories recom- 
mended by the States for Federal R and D related to energy con- 
servation in buildings were: insulation materials; technology 
transfer; economic factors; solar heating and cooling; and con- 
struction techniques. The top priority items recommended for 
research on energy conservation in agriculture were: development 
of substitute fuels for natural gas; improved fertilizer production 
processes; energy production from wastes; more efficient crop-dry- 
ing techniques; and more efficient food- and fiber-processing 
methods. (LCL) 
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23557 Method to produce a protective oxide on the surface of 

_ electrodes for galvanic cells. Bauer, M.; Ewe, H.; 


NOVEMBER 1976 


23565 (UCID— 17081) Energy conservation and management 
plan for plant facilities at the Livermore site. Ng, W.; Szybalski, S.; 
Kerr, W.H.; Meyer, H.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Mar 1976. Contract W-7405-Eng- 
48. 56p. Dep. NTIS $4.50. 

An energy conservation and management plan for the Liver- 
more site of the Lawrence Livermore Laboratory is presented. The 
plan defines the energy-conservation goals for the next 10 years 
and proposes the ways and means of attaining them. The main fea- 
tures contained in this plan are as follows: development of the 
criteria and underlying assumptions required for long range 
planning, including energy growth rates and the case for using the 
concept of the technical-fix energy growth rate, LLL energy out- 
look and fuel cost projections, and life-cycle-cost criteria; targets 
of the long-range plan include between 1975 and 1985, an annual 
energy usage growth equal to 5.8 percent of the 1975 energy con- 
sumption, 1985 and thereafter, zero energy growth, a change from 
the current dependence on natural gas to the use of other fuels for 
heating, and a doubling of the 30-day stra oil 


RESIDENTIAL 
REFER ALSO TO CITATION(S) 23086, 23444 


23566 (NSF-RA-N—74-218) Model of residential energy use 
in Wisconsin. Energy Systems and Policy Research report No. 11. 
IES report 37. Frey, D.A. (Wisconsin Univ., Madison (USA). Inst. 
for Environmental Studies). Dec 1974. 26p. National Science 
Foundation, Washington, DC 

The Wisconsin residential energy use model is designed to 
provide a means of analyzing energy demand for the residential 
sector of the State of Wisconsin. The model is highly disaggregate 
and relates energy demand to ownership fractions and average use 
for thirteen major appliances. Space heating, water heating and air 
conditioning parameters are further broken down according to the 
type of home, type, and age. By varying new home construction 
rates, appliance blends and annual use a variety of alternative fu- 
tures may be created and analyzed. 


23567 Energy conservation through utilization of domestic 
wastes as fuel in housing. Deshpande, A.S. (Ontario Research 
Foundation, Sheridan Park). pp 235-240 of In Proceedings of the 
21st annual technical meeting. Vol. I. Mt. Prospect, IL; Inst. of En- 
vironmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

After a brief consideration of urban growth in Canada and 
the constraints on the use of domestic refuse to produce steam for 
heat, the CANWEL concept is described. It is a system designed 
for the total management of all domestic refuse, garbage, sludge, 
and liquid wastes from an apartment building with recovery of es- 
sentially potable water and the generation of steam for space heat- 
ing or air conditioning of the building. An extensive optimization 

is underway to improve the system efficiency and to ena- 
ble formulation of design criteria for commercially feasible ver- 
—_ of the system. The economics of the system are considered. 
(JSR) 


23568 Heat load in multi-unit housing for senior 
citizens. Atwater, M.A.; Ball, J.T. (Center for the Environment and 
Man, Inc., Hartford). ASHRAE (Am. Soc. Heat. Refrig. Air-Cond. 
Eng.) J.; 18: No. 6, 41-45(Jun 1976). 

This paper examines the energy conservation aspects of a 
solar heated housing project at Hamden, CT funded by grants from 
Energy Research and Development Administration (ERDA) and 
the National Science Foundation (NSF). The Hamden solar-heated 
housing project for elderly citizens was designed from conception 


to include both solar heating and energy conservation. Existing 


utility data showed that housing projects built in the past couple of 
years use an average of 2800 to 3800 Btu/DD/unit. Data designed 


- for the existing projects were used as input to National Bureau of 


Standards Load Determination Program to determine the potential 
energy requirements for Hamden. Some suggested variations in 
construction were adopted, based on these results. The resultant 
energy requirement will average from 1672 to 1738 Btu/DD/unit, 
or about half of the requirements of recently built projects. 


SCHOOL 
REFER ALSO TO CITATION(S) 23079 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


COMMERCIAL 


23569 (AECL—5322/2, pp 443-467) Economics of heat 
utilization for controlled environment production of 

products. Anderson, R.W.; Teeter, N.J. (Agriculture Canada, Ot- 
tawa). Jan 1976. 

From Conference on low-grade 
mates; Ontario, Canada (6 Oct 1975). 
In Low-grade heat: a resource in cold climates. Vol. 2. 

As interest and experimental work on the use of ‘low grade 
heat’’ in agricultural product production increases, an evaluation 
of the factors and problems involved becomes necessary. Some of 
the major features of the industry, a number of problems confront- 
ing the industry, related research and the direction of future 
research are discussed. An analysis of the type of product 
presently grown, production costs and marketing complexities 
reveals a final product which is high cost and commands a premi- 
um in the market. There are, however, limitations to the extent of 
the premium that any product can command. At present, the loca- 
tion of existing greenhouse operations, close to major markets, 
provides a limited competitive edge in transportation costs with 
respect to field produced imports. Sources of waste heat are not 
located close to major markets and consequently part of the trans- 
portation benefit will be lost. Heating is a major cost in the green- 
house industry and is expected to account for approximately 37 
percent of the total 1975 greenhouse production costs. A signifi- 
cant reduction in the cost of heating, such as the use of waste heat 
implies, would improve the competitiveness of the domestic green- 
house or controlled environment industry. Continued research will 
result in alterations of power sources, structures and lighting 
methods. Possibly some change in the form in which waste heat 
may be stored and used can be expected. More information on the 
impact of location will also be forthcoming. 


23570 (NSF-RA-N—74-213) Model of commercial energy use 

in Wisconsin. S and Policy Research report No. 5. 
IES report 36. Jacobson, D.A.; Mitchell, J.W.; Pappas, J.L. 
(Wisconsin Univ., Madison (USA). Inst. for Environmental Stu- 
= Dec 1974. 22p. National Science Foundation, Washington, 


heat) a resource in cold cli- 


The commercial submodel relies upon an engineering design 
approach to arrive at the parameters and functional relationships 
which characterize energy intensities per square foot of floor area 
in commercial buildings. Resultant energy consumption by end use 
and fuel type is determined by the product of calculated energy in- 
tensities and total commercial floor area assignable to each ele- 
ment of the end use/fuel type matrix. Initial values for the parame- 
ters are derived from published sources, or when not available, 
from estimates obtained from professionals in the field of energy 
systems design 


23571 of commercial build- 
ing codes for energy conservation. Energy Systems and Policy 
Research report No. 15. IES report em Mitchell, J.W.; Jacobson, 
D.A. (Wisconsin Univ., Madison (USA). Inst. for Environmental 
—- Dec 1974. 12p. National Science Foundation, Washing- 
ton, 

Various codes and guidelines for commercial building con- 
struction have been proposed as a means of effecting energy 
savings. In Wisconsin, design ventilation values for buildings have 
been reduced, and a code specifying the allowable envelope (walls 
and roof) heat flow has been proposed. On a nationwide basis NBS 
is working with ASHRAE to establish a set of guidelines for build- 
ing construction. The cumulative energy savings in the commercial 
building sector to the year 2000 that would result from the imple- 
mentation of the Wisconsin codes are estimated. This estimate is 
based on a realistic appraisal of the trends in commercial building 
construction. In addition, the -restrictions on building size and 
shape resulting from these codes are discussed, and the implica- 
tions on the total energy use for the building considered. Finally, a 
brief evaluation of the consequences of a code specifying a con- 
ductance based on floor area is considered. 


23572 Utility looks at load profiles of all-electric buildings. 
New, W.R. (TVA, Chattanooga, Tenn). JEEE Trans. Ind. Appl.; 
IA-10: No. 6, 751-760( 1974). 

It is becoming the standard both to heat and to cool occu- 
pied space in buildings. Electricity is used almost universally for 
cooling, and increasingly it is also used to heat. The integration of 
these loads with other power requirements is supplied by the utili- 
ty. The magnitude and profile of the load determines the facilities 
needed by the utility. Data are supplied on the characteristics of 
electric heating and cooling loads. Due to the large internal heat 
gain of most commercial buildings, cooling must be supplied dur- 

ing relatively low outside temperatures. Correspondingly, heating is 
necessary over a relatively narrow temperature range. This factor 
results in considerable diversity between these loads and the utility 
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system load. This diversity varies with both the hours of the day 
and . The geographic location and the magnitude 
g and cooling loads will determine how representa- 


Energy conservation program evolution. Aldrich, J. pp 
211-214 of In Proceedings of the 21st annual technical meeting. 
Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences (1975). 
From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 
See CONF-750402—P1. 
The evolution of a manufacturing plant's energy conserva- 
tion program from the initial reactions in November of 1973, 
through the refinements being taken during 1974, and the planned 
building modification being made during 1975 are presented. 
modifications, and the boiler refinements are 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 23443, 23456 


23574 (ANL—74-XX-5) Social organization and transporta- 

tion energy: an annotated bibliography. Watts, W.W. (Argonne Na- 

tional Lab., Ill. — Jul 1974. Contract W-31-109-Eng-38. 
$4.50. 


bibliography lists items organized according 
to the following themes: (1) fuel consumption and modal split, (2) 
economics, (3) blic decision-makin ‘ (4) transportation 
pianning, and (5) of m services. 


23575 (UCRL—52051) Method of assessing strategies for 
energy conservation. Anderson, C.J.; LaBelle, S.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 9 
Apr 1976. Contract W-7405- Eng-48. 17p. Dep. NTIS $3.50. 

A method of strategy assessment is proposed to guide the 
analyst in developing energy conservation programs in the trans- 
portation sector. Designing such programs to serve the interests of 
society as a whole is a complicated process. Clear-cut, rigorous, 
logical analyses of energy conservation strategies are required if 
the solutions adopted by the political structure are to be optimal. 
At present, however, decisions about energy conservation strate- 
gies in the transportation sector are clouded by the lack of a clear 
method for assessing these strategies. Basically, an expository 
method followed by a decision analysis is proposed. Once the 
strategies are described and their impacts projected within a well- 
defined future (the scenario), the impacts on selected decision 
variables — such as economic impact or energy-use impact — are 
assessed. Then one moves out of the expository technique into the 
judgment of values and setting of priorities upon which to base 
recommendations. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 23444, 23605 


INDUSTRY 
REFER ALSO TO CITATION(S) 23563, 23564, 23565 


23576 Laser flashlamp capacitors and flashlamps for laser disk 
amplifiers (14 Oct 1975) (Engineering Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2493). 

23 drawings. 

Specifications and drawings are given for an energy storage 
capacitor to be used in a large, multi-c apacitor bank system for a 
laser apparatus. Information given includes operating conditions, 
construction, tests, and quality assurance. Specifications and 
drawings are also given for the design, fabrication, and testing of 
xenon flashlamps to be used in laser disk amplifiers. Materials, per- 
formance a. quality assurance provisions, and packag- 
ing are discussed. (PMA) 

23577 Water management for selected non-electric utility in- 
dustries. Gloyna, E.F. (Univ. of Texas, Austin); Ford, D.L. pp 50- 
64 of In Water management by the electric power industry. 


Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 
From 8. water resources i 

States of America *USA® (14 Jan 1975). 
See CONF-750140—. 


; Austin, Texas, United 
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To meet the projected needs for higher levels of energy 
uction in the United States, increased water will be required 
: (a) electric utilities; (b) supporting industries that provide the 
fuels for power generation; and (c) the total ‘’hot’’ industrial com- 
munity that produces great amounts of heat and electric energy. 
After presenting data and discussion of industrial water uses and 
water quality characteristics, this paper then examines specifically 
the relative water requirements by the petroleum refining industry. 
This industry is directly related to the electric power industry since 
petroleum refining is an integral part of the fuel requirement struc- 
ture. (LCL) 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 23503 


23578 (NSF-RA-N—74-231) Potential for energy conservation 
in industrial operations in Texas. Final report. Prengle, H.W. Jr. 
(Houston Univ., Tex. (USA)). Nov 1974. 236p. National Science 
Foundation, Washington, DC 

Energy use and applicable energy conservation measures 
were determined by a survey of 308 plants in the four subject in- 
dustries. Field data were collected on eight selected process 
heaters and boilers to determine the current level of fuel efficien- 
cies, and operating parameters. It was concluded that: (1) energy 
consumption in the four industries is 2.46 x 10" Btu/yr; assuming 
these industries use 75 percent of the energy, the total consump- 
tion is estimated to be approximately 3. 28 x 10% Btu/yr; (2) the 
levels of specific energy consumption(SEC) vary from 0.1 to 351 x 
10* Btu/ton of product, the weighted average value being approxi- 
mately 8.4 x 10* Btu/ton; (3) it is estimated that, based on SEC 
value and over the next 5 to 7 years, energy consumption can be 
reduced 30 percent in petroleum refining, 31 percent in chemical 
manufacture, 20 percent in pulp and paper manufacture, and 11 
percent in metals production by an aggressive energy conservation 
program; (4) it is estimated that the conservation program would 
require capital investment of approximately $560 million, which 
averages about $7 million for a medium to large plant; and (5) the 
energy conservation program would permit projected product de- 
mand growth rates to be satisfied over the next 5 to 7 years at 
reduced total energy use. It is recommended that: (a) free-market 
forces, rather than legislation, provide the impetus for the conser- 
vation programs; (b) accelerated tax write-off rates be permitted 
for companies installing retrofit and/or new energy conservation 
equipment, and (c) the Railroad Commission be given authority to 
monitor on a monthly basis energy use and energy conservation in 
Texas industry and approve or —, an energy use and con- 
servation plan for new industries in 


MATERIALS 


23579 (CONF-730915—, pp 593-601) Helium: its conserva- 
tion and its potential for future years. Laverick, C. (Argonne Na- 
tional Lab., IL). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

Some o the past history of the U.S. helium conservation 
program is outlined giving the Administration's reasons for can- 
celling the helium storage contracts. The helium demand for cur- 
rent technologies is given, and rough estimates of demands for 
these and newly developing technologies are presented for future 
years. The objectives of the current National Science Foundation’s 
Helium Study are stated, and some developing conclusions for 
further discussion are outlined. The dilemma between current 
economic and conservationist philosophy is outlined. While a sub- 
stantial gain in long-term cash return for the program is possible 
by the time the stored helium has been sold, the principal concern 
seems to be the short-term cash flow, with its substantial bor- 
rowings from the Treasury (more than $320 million by June, 
1973), due in part to the way the Interior chose to administer the 
program, and in part due to the fact that substantial investments 
are usually necessary to yield even greater, longer term revenue. 
Some thoughts on these aspects of the program are expressed. 
New helium-based technologies can reduce our energy and 
resource needs for any given energy base. A conservative estimate 
of U.S. demand from 2000 to 2050 A.D. is about 136 billion cubic 
feet with total world demand for the same period in excess of 500 
billion cubic feet. The U.S. has the most substantial world reserves 
and, with good husbandry, could supply a significant portion of 
this demand, with associated favorable international trading 
aspects. 

23580 Proceedings of the workshop on research needs related 
to water for energy. Stout, G.E. Urbana, IL; Univ. of Illinois 
(1974). 297p. 


described. Technical and management problems encountered in 
implementing the energy conservation program at IBM’‘s Burling- 
ton plant are also discussed. 


NOVEMBER 1976 


The results are presented of an interdisciplinary regional 
workshop at Indianapolis to study the development of large-scale 
energy conversion facilities and their impact on water resources in 
the Ohio River, Great Lakes, and Upper Missippi River basins. A 
primary objective of the meetings was to identify those areas in 
which research will be needed if such facilities are to be success- 
fully developed within the limitations of available water resources 
and with a minimum of damage to the social and the natural en- 
vironment. Special emphasis was given to the impact of proposed 
coal gasification and liquefaction plants. Included are two 
background papers on coal conversion processes and related water 
requirements, nine papers and accompanying commentaries 
presented at the meetings to survey the current state of knowledge 
in a number of areas related to the main topic, and reports of 
discussion groups convened to identify research needs and to rank 
them in importance. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 23006, 23201, 23205, 23561 


23581 (AECL—5322/1, pp 209-260) Combined power and 
heat systems for industry precept and practice. Haydock, J.L. 
(Acres Consulting Services Ltd., Toronto). Jan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 1. 


23582 (AECL—5322/1, pp 261-354) Industrial use of low- 
on heat in Canada. Rogers, J.T. (Carleton Univ., Ottawa). Jan 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 1. 

Of the total of about 5800 x 10” kilojoules of energy con- 
sumed in Canada in 1972, about 38 percent was used in industry. 
Defining low-grade heat as that used at temperatures of 300°C and 
lower, analysis of the distribution of energy utilization in Canadian 
industry indicates that about 46 percent of the total energy is con- 
sumed as low-grade heat, for direct heating, process (steam) heat- 
ing and space heating. Using mainly U.S. data, the distribution of 
low-grade heat consumption at different temperature levels is esti- 
mated and a curve of low-grade heat consumption versus tempera- 
ture level is established. To assess the effectiveness with which this 
energy is utilized, the concept of availability is recommended. 
Since availability, unlike energy itself, can be dissipated, its use 
permits the identification of thermodynamic losses and economic 
optimization of energy processes on a logical basis. The availability 
dissipation in low-grade heating for a number of processes in 
Canadian industry is determined and an example of economic op- 
timization using the concept is given. Some methods by which 
availability can be conserved in low-grade heating are described. 
The possible role of nuclear power for industrial low-grade heating 
in Canada is discussed. Based on various projections, the potential 
for possible reduction of demand for energy required for low-grade 
heating in Canadian industry in the short and long term is 
discussed. 

23583 High temperature heat recovery in _ refrigeration. 
Leonard, L.H. (to Carrier Corp.). US Patent 3,922,873. 2 Dec 
1975. Filed date 14 Nov 1974. 10p. 

A high lift energy reclaiming circuit is described for use in a 
vapor compression refrigeration system. The circuit is interposed 
in the system between the compressor discharge line and the con- 
denser inlet line. Refrigerant vapors discharged from the compres- 
sor are exposed to, and condensed into, a strong absorbent solu- 
tion to develop temperatures within the mixture that are in excess 
of the saturation temperature of the discharge vapors. The mixture 
is brought into a heat exchanger where the high temperature ener- 
gy is recovered by a heat reclaiming substance, such as water or 
the like. The diluted absorbent in the mixture is then separated 
from unabsorbed refrigerant vapors and the dilute solution flash 
cooled by expanding the solution to the inlet pressure of the com- 
pressor. The separated unabsorbed refrigerant vapors, which are 
still at or about saturation, are brought into thermal communica- 
tion with the flash cooled solution in a concentrator where the 
unabsorbed refrigerant vapors are condensed, or partially con- 
densed, to boil refrigerant from the dilute solution. This reconcen- 
trated solution is recycled in the high lift circuit and the freed 
vapors delivered to the inlet of the compressor. All of the remain- 
ing unabsorbed refrigerant vapors not condensed to concentrate 
the dilute solution are passed on to a standard refrigeration con- 
denser where they are condensed. The liquid condensate from this 
refrigeration condenser and the liquid condensate from the vessel 
in which the dilute solution is reconcentrated, the concentrator, 
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are collected together in a common collection chamber, the float 
chamber, and together passed through an expansion device into 
the evaporator where the liquid refrigerant is again used as the 
evaporate to accomplish chilling in a conventional manner. 24 
Claims, 2 Drawing Figures. 


RECYCLING 
REFER ALSO TO CITATION(S) 22813 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 23467, 23475 


23584 (NSF-RA-N—74-219) Simulation model of long-range 
expansion of electricity generation capacity in Wisconsin. Energy 
Systems and Policy Research report No. 12. IES report 38. 
Peerenboom, J.; Foell, W.K.; Pappas, J.L. (Wisconsin Univ., 
Madison (USA). Inst. for Environmental Studies). Dec 1974. 22p. 
National Science Foundation, Washington, DC. 

The electrical energy supply model discussed in this report 
focuses on methodologies for planning the expansion of electric 
generating capacity. The model, called the Electrical GENerating 
CAPacity Submodel (GENCAP), is a simulation model that can be 
used to investigate long-range capacity expansion schemes for the 
State of Wisconsin. GENCAP has been developed to perform three 
major functions: (1) to forecast future capacity requirements based 
on annual electricity demands for electricity and load duration 
analysis; (2) to provide a structure for investigating capacity ex- 
pansion strategies; and (3) to calculate total yearly costs associated 
with each expansion strategy. 


BUILDINGS 
REFER ALSO TO CITATION(S) 23444 


23585 Method and system for regulating peak residential 
er demand. Dixon, W.A. US Patent 3,925,680. 9 Dec 1975. 
iled date 4 Apr 1975. 10p. 

A temperature monitoring system that monitors temperature 
outside the residence and a supply system responsive to the moni- 
toring system that controls the supply of electrical power to major 
home appliances such as air conditioning devices, food preparation 
devices, clothes drying devices, and water heating devices is 
described. The major home appliances are arranged in pairs and 
connected to a main power distribution system in these pair ar- 
rangements through a load dispatcher including continuity sensitive 
switches. The appliances are continuously connected to the electri- 
cal power distribution system when the outdoor temperature is 
below a predetermined value. However, when the outdoor tem- 
perature exceeds the predetermined value, the continuity switches 
then control the supply of power to the appliances by supplying 
power to one of the appliances to the exclusion of the other in 
each pair arrangement. Whenever electrical power is not being 
supplied to one of the appliances in the pair arrangement requiring 
power, the other of the appliances is supplied with electrical 
power. In accordance with another aspect of the invention, the 
outdoor temperature is monitored and controls the operation of an 
air conditioning unit. When the outdoor temperature exceeds a 
predetermined value, the air conditioner is cycled between on and 
off conditions on a timed, periodic basis without regard to the tem- 
perature inside the residence at least until the temperature outside 
the residence drops below the predetermined value. The air condi- 
tioner may be cycled between on and off conditions on the 
periodic basis until the outdoor temperature drops a predeter- 
mined amount below the predetermined value, for example, drops 
at least 5° or 6° below the predetermined value. 12 Claims, 5 
Drawing Figures. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 22998, 23015 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


23586 (NSF/RA/X—74-010A) Technology assessment of the 
transition to advanced automotive propulsion systems. Harvey, 
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D.G.; Menchen, W.R. (Hittman Associates, Inc., Columbia, Md. 
(USA)). May 1974. Contract NSF-C674. vp. (HIT—541). Hittman 
Associates, Inc., Columbia, M 

A description is given of a research for the 
technology assessment of advanced automotive propulsion systems. 
The objective of the program was to define and study the interrela- 
tionships and impacts resulting from a transition from the current 
engines, specifically, the impacts on U. S. material resources, ener- 
gy resources, the environment, and socio-economic factors. Topics 
include characteristics of the internal combustion ee and ad- 
policy alterna- 


vanced systems, transition modeling, scenarios, and 
tives. (PMA) 


INTERNAL COMBUSTION ENGINES 


Stratified charge rotary engine (method of operation). 
Lamping H.D.; Myers, D.M. (to Curtiss-Wright Corp.). US Patent 
5. 4 Oct 1974. vp. 

A rotary combustion engine is described having: (1) two 
fuel nozzles for discharging fuel into each engine working chamber 
after the air charge has been substantially compressed; (2) a 
mechanism for regulating the fuel discharged by the nozzles, so 
that during low power operation, the quantity of fuel supplied by 
the second nozzle remains substantially constant at a relatively low 
value and the quantity of fuel supplied by the first nozzle progres- 
sively increases with the power control, while in the higher power 
range, the quantity of fuel supplied by the second nozzle increases 
at a faster rate than that supplied by the first nozzle; and (3) an ig- 
nition means disposed immediately adjacent to the first fuel nozzle 
which ignites fuel promptly after its discharge from the nozzle. 


23588 Toward an automobile power plant. Bracco, 
F.V. (Princeton Univ., NJ). Combust. Sci. Technol.; 12: No. 1, 2, 
3, 1-10(Jan 1976). 

A discussion is given of various aspects of charge stratifica- 
tion in automobile engines. Topics included are (1) an optimal 
power plant for the future; (2) advantages of charge stratification; 
(3) open chambers versus divided chambers; (4) design parame- 
ters, combustion similarities, optimization, and modeling; (5) load 
and speed operating ranges; and (6) comparison with diesel en- 
gines. (PMA) 


23589 Internal combustion engine. Thomas, L.B. US Patent 
3,959,974. 1 Jun 1976. Filed date 19 Sep 1974. 6p. 

An internal combustion engine is described which utilizes a 
combustion cylinder formed in part of material which can 
withstand high temperatures in conjunction with a displacement or 
power piston having a ringless section capable of withstanding high 
temperatures and being backed up by a relatively low temperature 
lubricated ringed piston section. Means to inject fuel and water 
into the combustion chamber is provided along with means to 
charge the combustion chamber with air and to exhaust the com- 
bustion chamber near the end of the power stroke. 


REFER ALSO TO CITATION(S) 23604, 23606, 23607, 23610, 
23611, 23612, 23613, 23614 


23590 (COO—2749-T1) Baseline gas turbine development pro- 
gram. First quarterly progress report, January 31, 1973. (Chrysler 
Corp., Detroit, Mich. (USA). Engineering and Research Office). 
1973. 175p. Dep. NTIS $4.50. 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine-powered automobile which meets the 
1976 Federal Emission Standards and which is competitive in fuel 
economy, performance, reliability, and potential manufacturing 
cost with the conventional piston engine-powered, standard 
American automobile. Procurement and assembly of parts for 
seven engines plus spares is basically on schedule, although some 
areas are requiring intensive follow-up. A partial engine (including 
regenerators) was assembled for shipment to Solar. It will be incor- 
porated into their combustor test rig, where it will provide both 
pre-heat and a proper physical environment for their combustor 
evaluation and development. Of the two test cells being refurb- 
ished for use on this program, one was completed and the other is 
underway. Two engines loaned to start the program were checked 
out, qualified, and delivered. Vehicle installation design is nearly 
complete. The cars were ordered. Vehicle engineering to provide 
hydraulic power boost braking, heating and air conditioning, and 
transmission is underway. Procurement arrangements for basic 
body and chassis changes were completed. In support to the 
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Government, an engine characterization was prepared 
assistance given in developing a combustor test procedure. Work 
was initiated on developing a control system for a variable 
geometry combustor. A request for proposal for an upgraded en- 

e control system was prepared and issued. Preparations are 

ing ‘made for a free rotor concept evaluation. A plan of per- 
formance was prepared and submitted. Included were program 
plan charts and estimated cumulative manpower graphs. 


23591 (COO—2749-T4) Baseline Gas Turbine Development 

Program fourth quarterly progress report. Wagner, C.E. (Chrysler 

oa Detroit, Mich. (USA)). 31 Oct 1973. 84p. Dep. NTIS 
5.00. 


Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1976 Federal Emissions Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard size American automobile. Reasonably firm 
delivery schedules were arranged for all of the critical Task | en- 
gine parts. However, the program will likely have to continue to 
function with loaner turbine wheels for the next few months. Vehi- 
cle A was built and utilized for running demonstrations at both 
EPA and NASA. Engine 5 (Vehicle B) was built and is being 
checked out. Upgraded Engine design guidelines were jointly 
worked out and agreed to with EPA and NASA. Life testing on 
the loaner endurance engine was extended beyond the 3500-hour 
milestone. Improvements are being made to extend low emissions 
Baseline burner life, currently under 300 hours. State-of-the-art 
ceramic regenerator cores were received from two sources and are 
being bench checked. Drive and seal system procurement is delay- 
ing hot rig testing. Analytical studies were made to determine 
suitability for the upgraded engine. AiResearch was awarded the 
integrated control system subcontract. They have initiated work on 
a simulation model. An elasto-plastic turbine wheel disc analysis 

ram, required for analysis of a ‘’Gatorized’’ non-ribbed tur- 
bine wheel disc, was checked out and is being refined to improve 
convergence. Free-rotor low speed fuel flow tests showed negligi- 
ble difference from a normal geared rotor arrangement. Prepara- 
tions are being made for vehicle evaluations. Design of a variable 
inlet guide vane test rig installation was completed. An initial up- 
graded engine layout has commenced. 


23592 — | Baseline Gas Turbine Development 
Program fifth progress report. Wagner, C.E. (Chrysier 
ae Detroit, Mich. (USA)). 31 Jan 1974. 60p. Dep. NTIS 
4.50. 


is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1976 Federal Emissions Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard size American automobile. Baseline engines 5, 
6, and 7 were built. Action to correct a 7 percent power deficien- 
cy is underway. Two baseline vehicles are operational, with the 
third ready for engine installation. Measurement of baseline per- 
formance and emissions is in process. NASA Lewis has their 
baseline engine installation operational. They are also assemblying 
a cold flow power turbine test rig and have made substantial 
progress in defining upgraded engine aerodynamics. A study was 
made of sizing the upgraded engine for a compact size vehicle. 
Chrysler's proprietary linerless insulation was installed into the en- 
durance engine. Evaluation was delayed by a power turbine section 
failure. Substantial progress was made in Chrysler's proprietary 
low emissions burner program. Preparations are being made to 
evaluate the Solar burner. Evaluation of ceramic regenerator cores 
are in process. A seal development program was initiated. 
AiResearch has most of the integrated control system preprototype 
elements defined, and has many key elements under test. Their 
transient engine simulation model is nearly operational. A com- 
pressor turbine wheel disc is being designed utilizing Pratt-Whitney 
superplastic forging properties. Procurement of two variable inlet 
guide vane assemblies is about complete. Detail drawings of a Free 
Rotor vehicle installation are being completed. 


23593 (COO—2749-T7) Baseline Gas Turbine Development 
Program seventh quarterly progress Schmidt, F.W. 
gee Corp., Detroit, Mich. (USA)). 30 Jul 1974. 118p. Dep. 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1976 Federal Emissions Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard size American automobile. All of the baseline 
vehicles are now operational and are performing Program tests. 
Vehicle tests completed in this quarter include noise reduction, 
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=. 
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heater, air conditioning, and underhood temperature evaluations. 
Testing was completed on the original endurance engine. Test cell 
evaluation of the government furnished combustor (Solar) has 
commenced. Vendor A and Vendor B ceramic regenerator cores 
were rig tested with an improved elastomeric drive. Vendor A 
cores with the elastomeric drive are being engine tested. Ceramic 
regenerator seal wear test rig results are showing promise of 
achieving a low friction, non-nickel-oxide rubbing surface. The 
first preprototype integrated control system was delivered and 
placed in operation on a baseline engine in a test cell. Six ribbed 
compressor turbine wheels made of IN 792/Hf by the AiResearch 
Airefrac process were received. Rig testing of the variable inlet 
guide Vanes was completed and engine testing initiated. Vehicle 
evaluations of the torque converter lock-up were completed . 
Specifications for the Upgraded Engine aerodymanic components 
were made. A subcontract is currently being arranged with 
Mechanical Technology Inc. (MTI) for design and development of 
the upgraded engine gas generator bearings and shaft system. An 
initial feasibility study for gas bearings was completed. Analytical 
design of the upgraded engine power turbine reduction gears and 
bearings has commenced. Engine and vehicle accessory drive stu- 
dies om the upgraded engine are well underway. 


23594 Convertible hydrogenator and gas turbine. Manzato, 
G.A.; Manzato, C.B. US Patent 3,956,882. BB) Jan 1975. vp. 

A hydrogen motor device is described for which a 
hyd ing reactant is mixed with the fuel to produce 
hydrogen "gas. The reaction vessel has vaives for controlling 
hydrogen flow and has a gas mixing chamber. Also described are 
the compression chamber, combustion chamber, and control 
system. (PMA) 


23595 Gas turbine engine for vehicle propulsion. Kronogard, 
S.O. (to United Turbine AB and Co.). US Patent 3,958,655. 1 Apr 
1975. Priority date 22 May 1973, Sweden. vp. 

A gas turbine engine for driving a vehicle includes a rotor 
unit comprising a compressor and a turbine rotor, a combustion 
chamber, a gas flow path downstream of the combustion chamber, 
concentric shafts arranged in the gas flow path, and a transmission. 
A power take-off shaft from the power turbine rotors is coaxially 
aligned with the transmission shaft, and a planetary gearing is en- 
closed in a housing and includes a sun wheel. The sun wheel is 
carried by the power take-off shaft, upon which a planetary wheel 
carrier is rotatably mounted. 


23596 Gas turbine MacDonald, A.G. (to Rolls-Royce 
(1971) Ltd.). US Patent 3,956,887. 18 May 1976. Priority date 15 
Nov ny United Kingdom of Great Britain and Northern Ireland 
(UK). 8p. 

A core engine or gas generator is described for use in a 
range of gas turbine engines. A multi-stage compressor and a sin- 
gle stage supersonic turbine are mounted on a single shaft. The 
compressor includes a number of stages of variable angle and the 
gas generator has an annular combustion chamber. 


ROTARY 
REFER ALSO TO CITATION(S) 23587 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


23597 Rotary closed parallel cycle engine systems. Kelly, D.A. 
US Patent 3,958,421. 25 May 1976. Filed date 8 Jan 1974. 8p. 

The rotary closed parallel cycle engine system described 
consists of multiple rotary units which are mounted together axi- 
ally for a combined power output. The rotary units follow a 
modified Stirling cycle with each eccentric rotor and multi-vaned 
unit independent from adjacent units, so that gas leakage in any 
one unit does not disable the engine system. Heat transfer is ac- 
complished by a large number of small diameter transfer tubes 
formed into wide loops on either side of the engine units. 
Hydrogen is the internal working gas, and hydrogen is also ad- 
vocated as the engine fuel source. 


23598 Rotary Stirling cycle engine s. Kelly, D.A. US 
Patent 3,958, 422. 25 May 1976. Filed date 24 Oct 1974. 10p. 

The rotary Stirling cycle engine system described consists of 
multiple rotary units mounted together for a combined power out- 
put. Each rotary unit is comprised of an eccentric rotor, multiple 
vane rotary engine which is independent from adjacent units in a 
modular arrangement. Heat transfer is accomplished by multiple 
heat transfer tubing loops located on either side of each rotary 
unit, with heating and cooling sources in close proximity to the 
tubing loops. Both internal and external regeneration techniques 
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are utilized to improve overall performance and efficiency. | 
Hydrogen is the internal working gas and any suitable fuel may be 
used to heat the engine system. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 23559, 23600 


23599 Compressed air power plant. Holleyman, J.E. US Patent 
3,925,984. 16 Dec 1975. Filed date 10 Dec 1974. 6p. 

A compressed air power plant is described for land, air, and 
marine vehicles which is extremely efficient and 100 percent pollu- 
tion free so as to be ecologically invaluable. The power plant 
operates on compressed air from tanks replenished by battery 
powered air compressors operating in two consecutive or simul- 
taneous stages. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 23601 


23600 (UCID— 17098(Vol.2)) Battery-flywheel hybrid electric 
power system for near term application. Volume 2. System design. 
Davis, D.D.; O'Connell, L.G.; Warner, S.E.; Raynard, A.E.; 
Rowlett, B.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Apr 1976. Contract W-7405-Eng-48. 8ip. 
Dep. NTIS $5.00. 

A hybrid system design resulting from an investigation of 
battery-flywheel power systems for automobiles is presented. Top- 
ics include: (1) flywheel design, including sizing and safety; (2) 
power transmission design with an electromechanical transmission, 
traction motor, and flywheel motor; (3) control system design; and 
(4) performance calculations. Using a simplified mathematical 
model, a comparison is made between the hybrid performance 
characteristics and those of an all-battery electric vehicle. The 
hybrid design includes regenerative braking and flywheel relief of 
the drain rate. (PMA) 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 23600 


23601 (BNWL—2006) Flywheel-heat engine power for an 
energy-economic personal vehicle. Loscutoff, W.V. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Mar 1976. Contract 
E(45-1)-1830. 48p. Dep. NTIS $4.00. 

New materials and energy problems are increasing the feasi- 
bility of using flywheel energy storage systems to power personal 
automobiles. A promising concept appears to be the combination 
of the high specific power density of a flywheel with the high 
specific energy density of a small heat engine. A technical and fuel 
economy assessment of a small personal vehicle powered by a 
hybrid flywheel/heat engine drive system is presented. Technical 
evaluations indicate that a flywheel/heat engine system based on 
improved materials technology could serve as a practical vehicle 
drive. While somewhat limited in performance, the proposed 
system could produce significant improvements in fuel consump- 
tion rates. Technological advancements in materials and power 
transmission systems would make flywheel/heat engine systems 
even more attractive. 


VEHICLE DESIGN FACTORS 


ENGINE-TRANSMISSION MATCHING 


23602 Ford/ERDA continuously variable 
transmission. Phase I. Transmission design. Progress report No. 9, 
January 1—March 31, 1976. Stockton, T.R. (Ford Motor Co., 
Dearborn, Mich. (USA). New Concepts Research Dept.). 1976. 
Contract E(11-1)-2674. 10p. Dep. NTIS $3.50. 

Progress is reported for a research program to analyze and 
design a Forster traction drive infinitely variable transmission for 
improving passenger car fuel economy. Many disc configurations 
were analyzed using a finite element analysis computer program, 
and performance and fuel economy estimates were made from a 
simulation model. An initial transmission layout design was 
completed, and test rig components were inspected and assembled. 
(PMA) 


REFER ALSO TO CITATION(S) 23589, 23595, 23596, 23597, 
23598, 23622, 23623, 23652 


23603 Air-fuel ratio control system for internal combustion en- 
gines. Kawarada, J.; Endo, K.; Harada, S.; Sueishi, M. (to Nippon- 
denso Co., Ltd.). US Patent 3,952,710. 15 Nov 1973. Priority date 
17 Nov 1972, Japan. vp. 

The design is given of an air-fuel ratio control system for an 
internal combustion engine. An oxygen concentration detector is 
mounted in an exhaust manifold, and an air-fuel ratio discriminat- 
ing circuit compares the detected signal with a predetermined 
value to produce a discrimination signal. An injection command 
circuit is connected to the air-fuel ratio discriminating circuit and 
controls a fuel-injection electromagnetic valve mounted in the in- 
take manifold. 


23604 Gas turbine control. Davis, J.L.; Lopke, ; Pechous, 
L.J. (to General Motors Corp.). US 3.992502, 1974. 


vp- 

engine having a turbine gas generator, a 
power turbine energized by the gas generator having a variable 
nozzle, a servomechanism for varying the nozzle, and a settable en- 
gine power level control. The system includes input controls 
responsive to engine inlet air temperature, the power level control 
i ,» and gas generator motive fluid tem- 


signal; (2) means responsive to the inlet air temperature signal for 
ing an acceleration reference temperature signal; (3) a noz- 


= Fuel conservation means for internal combustion engines 
and the like. McCauley, R.A. (to Rexar Industries, Inc.). US Patent 
3,952,716. 24 Jun 1974. vp. 
The design is given of a fuel conservation device adapted to 
be placed in the fuel-air mixture flow stream. A rotor initially 
whirls the fuel-air mixture and sonic reeds downstream of the rotor 
provides sonic vibrations to facilitate mixing of the fuel and air 
components. A heated grid is downstream of the sonic 


reeds for substantial vaporization of the fuel-air mixture. 


23606 Fuel control system for gas turbine engine. 

(to Lucas Aerospace Ltd.). US Panent 3,958,415. 21 Aug 1974. 

ean United Kingdom of Great Britain and 
) 


electrical signal which controls the servo pressure signal, and a 
flow restrictor in series with the pilot valve defines the servo pres- 
sure signal from engine operating parameters. The pilot valve can 
be isolated from the restrictor by a valve in parallel with the pilot 
valve, the valve being controlled by the servo pressure signal. 


23607 Combustion method and apparatus. Cornelius, W.; 
Fredriksen, H.P. (to General Motors Corp.). US Patent 3,958,413. 
3 Sep 1974. vp. 

A method is described for generating combustion products 
for operating a gas turbine. The method consists of compressing 
air, heating the air, flowing a portion of the heated compressed air 
as primary air into a prechamber, supplying fuel to the 

ber, mixing the fuel and primary air and vaporizing the 

I in the prechamber, discharging the air-fuel mixture through a 

throat into a reaction chamber, burning the fuel in the reaction 

chamber, flowing the remainder of the heated compressed air as 
secondary 


air, mixing the secondary air with the combustion © 


products flowing from the — chamber, controlling the rela- 
tive proportions of primary and secondary air so as to maintain a 
constantly lean ratio of fuel to primary air over the operating 
regime, and concurrently controlling the swirl of the primary air 
entering into the prechamber so as to insure vaporization and 
mixing of the fuel with the air. A substantial swirl is 

| ta to the primary air during start-up of combustion, sufficient to 
recirculation from the reaction chamber into the 
combandiee to stabilize combustion. A sufficiently slight swirl is 
= to the primary air throughout the operating regime to insure 
the expulsion of flame from the prechamber and complete com- 
bustion of the lean fuel-air mixture in the reaction zone to 
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minimize undesired components in the resulting combustion 
products. 

23608 Mixture gas heating device for use in internal com- 
bustion engine. Nakada, M. (to Toyoto Jidosha Kogyo Kabushiki 
Kaisha). US Patent 3,951, 116. 27 Nov 1974. Priority date 22 Jul 
1974, Japan. vp. 

A mixture gas heating device is described for use in an in- 
ternal combustion engine. A suction manifold, through which the 
mixture gas is introduced into the engine is heated by exhaust 
gases from an exhaust manifold, heating the mixture gas. Improve- 
ments described include an extension of the suction manifold, a 
change-over flap valve for controlling the exhaust gases, at least 
one fin on the heating portion, and a guide plate positioned in the 
exhaust manifold so as to guide the exhaust gases onto the heater. 
The flap valve is in its open position before the engine warm-up 
run, and the exhaust gases impinge on the guide plate, circulate 
above and over the flap valve passing the fin and heating portion, 
and then pass into the exhaust manifold. When flap valve is in its 
closed position after the engine warm-up run, the exhaust gases are 
fed directly into the exhaust manifold. 


23609 Gas turbine fuel control Eves, R.J. (to 
Lucas Industries Ltd.). US Patent 3,956,884. 7 Jul 1975. Priority 
date 9 Jul 1974, United Kingdom of Great Britain and Northern 
Ireland oe vp. 

A gas turbine engine fuel control system is described, in- 
cluding a speed governor and a speed datum signal unit. The ac- 
celeration is controlled by placing a limit on the rate of increase of 
the datum speed signal in accordance with prevailing engine condi- 
tions. The speed datum signal unit comprises an integrator, a first 
difference amplifier comparing the output of the integrator with a 
demand signal corresponding to the required value of an engine 
parameter, a limiter circuit connecting the output terminal of the 
first difference amplifier to the input terminal of the integrator, 
and a second difference amplifier for comparing the output of the 
integrator with a signal corresponding to the actual value of said 
engine parameter. The limiter circuit is controlled by the output of 
the second difference amplifier to decrease the limit applied to the 
output of the first difference amplifier as the output of the second 
difference amplifier increases and to reduce the input to the in- 
tegrator to a negative value (to decrease the output of the integra- 
tor) when the output of the second difference amplifier exceeds a 
predetermined value. 


23610 Flame tubes for gas turbine engines. Sedgwick, G. (to 
Joseph Lucas (Industries) Ltd.). US Patent 3,956,886. 18 May 
1976. Filed date 7 Dec 1973. 6p. 

A flame tube for a gas turbine engine is described having 
rings of silicon nitride tiles inside an annular casing. The tiles are 
arranged in axially extending rows and are located by means of a 
tongue and groove arrangement. The tiles in each row are urged 
into mutual engagement by a clamp arrangement at one end of the 
row and an abutment surface fixed relative to the casing at the 
other end of the row. 


23611 Fuel control system for gas turbine engine. Smith, T.S. 
(to Joseph Lucas (Industries) Ltd.). US Patent 3,956,889. 18 May 
1976. Priority date 18 Jul 1973, United Kingdom of Great Britain 
and Northern Ireland (UK). 6p. 

A fuel control system is described for a gas turbine engine 
and includes a fuel metering arrangement and a spill valve respon- 
sive to an increase in pressure drop across the metering arrange- 
ment. During engine starting, the spill valve may be urged shut to 
increase fuel flow through the metering arrangement. 


23612 Fluidic gas turbine fuel control. Frederick, G.L. (to 
Garrett Corp.). US Patent 3,958,412. 25 May 1976. Filed date 25 
Feb 1974. 8p. 

A pure fluidic fuel control system is described for a gas tur- 
bine engine in which engine speed and compressor discharge pres- 
sure are sensed and utilized to control the flow of fuel to the en- 
gine. In the system, an analog fluid signal proportional to engine 
speed is applied to two separate fluidic circuits, one circuit to 
generate a signal for controlling the engine during acceleration, 
and the other for controlling the engine during steady state opera- 
tion. The difference between these two signals is multiplied by a 
signal proportional to the compressor discharge pressure, the 
product signal being proportional to the necessary fuel flow for 
any engine condition. The product signal is amplified and applied 
to a fuel flow valve, the position of which is sensed and fed back 
to the input of the product signal amplifier for closed loop control. 


23613 Regenerative heat exchanger of a gas turbine. Neubrand, 
F. (to Daimler-Benz Aktiengesellschaft). US Patent 3,960,209. 1 
Jun 1976. Priority date 22 Apr 1974, German, Federal Republic of 
(F.R. Germany). 4p. 
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perature, each generating an electrical signal. The system consists 
of: (1) a fuel loop controls responsive to the gas generator speed- 
| 
the acceleration temperature signal and to the gas generator speed ! 
signal; (4) and a signal generating means responsive to the inlet air 
temperature signal and the power level control signal coupled to | 
the nozzle reference temperature circuit. : 
pump is driven by the engine, and a spill vale 
responsive to a servo pressure signal delivers fuel from the 
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A regenerative heat-exchanger is described for a gas turbine 
whose ceramic heat-exchanger disk is coaxially surrounded by a 
metallic toothed rim under formation of an annular space in which 
are arranged springs. The springs are constituted by spring packets 
of cup springs which are guided on both sides in concave recesses 
in two webs arranged in the circumferential direction on entrain- 
ment plates which surround the lateral surfaces of the toothed rim 
and are non-rotatably connected therewith. 


23614 Combustion apparatus for gas turbine engines. Wood, 
R.D. (to Rolls-Royce (1971) Ltd.). US | Patent 3,961,475. 8 Jun 
1976. Priority date 7 Sep 1972, United Kingdom of Great Britain 
and Northern Ireland (UK). 6p. 

A combustion chamber is described for a gas turbine engine 
which has staged combustion in two toroidal vortices of opposite 
hand arranged one upstream of the other. The burner delivers the 
air/fuel mixture in a radial direction to support the vortices and 
has a convergent outlet for the air/fuel mixture. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 23607, 23676 


23615 Catalyst for treating combustion exhaust gas. Warshaw, 

A.; Negra, J.S.; Tourtellotte, J.F. (to Chemical Construction 

- .). US Patent 3,956,189. 18 May 1973. Filed date 14 Feb 
Vp. 

A catalyst composition for the treatment of exhaust gas 
from an engine to remove noxious components contains between 
about 8 percent to 20 percent by weight of copper as equivalent 
copper oxide, between about | percent to 5 percent by weight of 
cobalt as equivalent cobalt oxide, and between about 0.5 percent 
to 3 percent by weight of manganese as - ye — 
dioxide. The copper, and manganese are 
Rovian @ ia tho of te 
400 square meters per gram. 


23616 Catalyst for treating exhaust gas 


Adachi, S.; Miyakoshi, T. (to Tokyo e Denki Kagaku 
Kabushiki Kaisha). US Patent 3,957,691. 5 Jul 1973. Kner ‘ae 
28 Mar 1973, Japan. vp. 

A 


catalyst mass of sintered granules consisting essentially of 
ferric oxide and at least one other oxide of the group consisting of 
copper, manganese, and chromium oxide is described. The catalyst 
has at least in part a spinel crystalline structure and is prepared by 
sintering granules of a homogeneous solid mixture consisting ess- 
tentially of about 20 to 75 mol percent ferric oxide and about 80 
to 25 mol percent of such other oxide at a temperature within the 
range of about 600° to 1050°C for a time of about 0.5 to 10 hours 
and sufficient to produce said spinel structure, wherein 0.0005 to 
2.0 percent of metallic ruthenium or 0.1 to 2.0 percent of 
platinum is added, based on the weight of the sintered mixture. 


23617 Catalytic converters for exhaust emission control of com- 
mercial equipment powered by internal combustion engines. Cohn, 
ie Research Triangle Park, NC; National Inst. of Health (1974). 


From Conference on health consequences of environmental 
controls: im of mobile emissions controls; Durham, NC, USA 
(16 Apr 1974). 

The development of catalytic systems to purify internal 
combustion engine exhausts is reviewed. More than 10 years ago, 
PTX purifiers were introduced commercially to control the exhaust 
of engines using unleaded gasoline, diesel fuel, or liquefied petrole- 
um gas. The purifiers are used on fork lifts, trucks, floor sweepers, 
underground locomotives, and stationary or portable engines. 
Emissions data are given for fork lifts using PTX purifiers. The 
PTX purifiers use monolithic ceramic structures for support. An 
estimate of the total operational time during the last 10 years of 
use of commercial PTX purifiers is about 1.2 x 10* hours. Some 
converters have exceeded 10,000 hours of operational life. No 
health problems have been reported connected with the PTX; on 
the contrary, health benefits have been derived from PTX use. The 
question of possible adverse effects of sulfate emissions has only 
been raised relatively recently, and no systematic study of such ef- 
fects with commercial equipment appears to have been completed. 
However, during the years of use of PTX purifiers in confined 
spaces, no irritation or other health problems, including sulfate ef- 
fects, have been reported. Particularly significant in this respect is 
the widespread use of PTX purifiers on diesel locomotives in un- 

1 fuel 


23618 Catalytic device for an exhaust system for an internal 
combustion engine. Weaving, J.H.; Haynes, C.D.; Caulton, J.E.; . 


(to British Leyland Motor Corp. Ltd.). US Patent 3,958,312. 18 
Jan 1974. vp. 

A method of fabricating a catalytic device for an exhaust 
—— for an internal combustion engine is described. A layer of 

al insulating material is placed about the periphery of a uni- 
tary refractory catalyst support member and is covered by a sheet 
of casing material. The casing is formed into a cylindrical configu- 
ration and sealed to form a gas tight enclosure. 


23619 Process for the elimination of pollutants in exhaust 
Whitman, R.H.; Leyman, E. (to American Cyanamid Co.). 
'S Pate: ¥ 3,956,459. 28 Jan 1974. Filed date 18 May 1972. vp. 

A process for treating exhaust gases from internal com- 
bustion engines to oxidize the air pollutants is described. The gases 
contact a catalyst material consisting essentially of an alumina sup- 
port stabilized against excessive shrinkage by treatment with an al- 
kaline earth metal compound and calcination at 1800°F. The sup- 
port is uniformly impregnated with from about 2 to 10 wt percent 
of cupric oxide and from about 2 to 10 wt percent of chromic 
oxide as a first promotor level, and from about 0.0025 to 0.1 wt 

ent of palladium as a second promotor level, the percentages 
ing based on the weight of the stabilized support. 


23620 Exhaust gas purifying system for an internal combustion 
Poullot, Be (to UAutomobiles Peugeot). US Patent 
3,796,546. 12 Mar 1974. Filed date 28 Jun 1971. Sp. 

An exhaust gas purification system for automobile internal 
combustion engines incorporating a reduction catalyst in series 
with an oxidation catalyst is described which allows for disposal 
under the vehicle’s floor due to its compact configuration in con- 
trast to prior art designs of larger size. The device consists of a sin- 
gle enclosure in which partition walls define two chambers and a 
by-pass passage interposed between the chambers. Each chamber 
contains an exhaust gas catalytic cleaning unit. The outlet of the 
first chamber is connected to the inlet of the second chamber for 
serial cleaning of the exhaust. A single valve member is employed 
to either close the outlet of the by-pass passage and open the out- 
let passage of the second chamber or open the outlet of the by- 
pass passage and close the outlet passage of the second chamber. 


23621 Compact exhaust gas converter with pulse dampening 
means. DePalma, T.V. (to Universal Oil Products Co.). US Patent 
3,958,950. 20 Mar 1974. vp. 

An internal combustion engine exhaust gas converter is 
described having opposing inlet and outlet means to channel the 
exhaust gas stream through a catalyst bed retained between per- 
forated partitions. The improved construction and arrangement 
dampens pulsations in the gas stream and substantially eliminates 
damage to the catalyst. A hemispherical housing is connected to 
the gas inlet, and an internal, upstream, transverse perforated par- 
tition inside the housing has a large unobstructed upstream open- 
ing with an increasing diameter in the direction of the gas flow. 
The internal upstream perforated partition has an enlarging gas 
inlet plenum section leading to the catalyst bed, permitting gas 
flow outwardly onto a pulse absorbing space. 


23622 Antipollution device. Braden, W.P. US Patent 
3,799,514. 26 Mar 1974. Filed date 16 Oct 1972. Sp. 

A carburetor attachment designed to achieve more 
complete carburetion of liquid fuel and air in internal combustion 
engines than prior art designs and hence reduce exhaust emissions 
resulting from incomplete mixing is described. The device consists 
of a horizontally disposed plate which includes a_ vertically 
disposed nozzle hole and fluid supply duct provided with liquid 
fuel under pressure from a suitable source. The nozzles include 
suitable baffle veins which operate to circulate and mix liquid fuel 
and air, and the plate may be provided with means for controlling 
the predetermined flow of liquid fuel. The device is adaptable to 
conventional carburetors and does not employ moving parts. 


23623 Combustion engine with quick arrangement for its ex- 
haust gas cleaning device during cold or idle run. Griese, W. (to 
Volkswagenwerk Aktiengesellschaft). US Patent 3,799,134. 26 
Mar 1974. Filed date 11 Dec 1972. 6p. 

An arrangement for adjusting the fuel supply and the timing 
of an internal combustion engine during its idle run as a function 
of the temperature in order to attain the production of exhaust 
gases having sufficient temperature in turn for heating an exhaust 
gas cleaning device to its required operating temperature is 
described. A pair of switching means are placed in a series electri- 
cal circuit with respect to each other and also in a series circuit 
with a pair of parallel connected magnetic valves. One of the mag- 
netic valves after being energized opens a bypass air channel 
bypassing the choke or butterfly valve, while the other magnetic 
valve opens a low pressure channel branching off from the main 
suction pipe of the engine and leading to the distributor in order to 
delay the ignition timing. One of the switching means is operable 


Cis ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 2495 


ERDA ENERGY RESEARCH ABSTRACTS 


the associated switching means closed in the idle run position 
choke valve. 


23624 Canister reburn exhaust systems. Bonarski, H. US 
Patent 3,952,507. 29 Mar 1974. vp. 
The design is given of an axial flow reburn canister system 


Elmer, T.H.; Tischer, R.E. (to Corning Glass Works). US 
Patent 3,804,647. 16 Apr 1974. Filed date 15 Dec 1971. 6p. 

A stabilized porous glass support material for noble metal 
and base metal catalysts is described. It is useful in the catalytic 
conversion of harmful automotive exhaust emissions. A process for 

ing the support material and methods for using it in automo- 
tive pollution control systems are also described. The porous 96 

percent silica glasses are suitable support materials for base and 
noble metal catalytic coatings from the standpoint of surface area 
and porosity and act as a scavenger for trace metallic ion impuri- 
ties in exhaust fumes to prevent poisoning of the catalyst. Early at- 
tempts to use porous glasses as substrate materials for catalysts 
were only partially successful because of the marginal thermal sta- 
bility of the glass as a support material caused by the migration of 
the subsequent blocking of active sites on the catalyst by the 
liberated boron causing catalytic poisoning. The present invention 
a novel methods for employing a stabilized porous 96 per- 
ent silica glass in which the surface boron is extracted. The 
invention provides the required surface area, porosity, and 

ai stability for automotive catalytic systems. 


23626 Pollution control device. Brisko, F. US Patent 
3,951,115. 15 May 1974. vp. 
A device is described for an internal combustion engine 


having an induction system, a crankcase vacuum system having its 

communicating with the induction system, a distributor 
having a vacuum advance communicating with the induction 
system, and means for precluding the exertion of vacuum from the 


induction system to the distributor vacuum advance under 
predetermined conditions. The improvement includes a valve in a 
conduit connecting the discharge of the crankcase vacuum system 
with the induction system and controlled by the vacuum in the in- 
duction system. Another valve between the induction system and 
the distributor vacuum advance provides a vacuum advance signal 
to the distributor. 


23627 Swirl reactor for exhaust gases. Mayer, E.A.; A tein, 
M.; Brandenburg, J.T.; Mitchell, E. (to Texaco Inc.). US Patent 
a 12 Aug 1974. vp. 
The design is given of a reactor for treating hot exhaust 
gases which ua from the combustion of a hydrocarbon fuel mix- 
ture within a combustion chamber. An elongated passage guides 
the exhaust gas stream into a rapidly swirling pattern, and the 
gases flow to an elongated reactor chamber connected to the swirl 
Passage. 
23628 Exhaust gas recirculation control system. Thurston, 
atea (to General Motors Corp.). US Patent 3,961,610. 29 Oct 
. Vp. 

A system is described for an internal combustion engine 
having an induction passage for air flow to the engine, an exhaust 
passage for exhaust flow from the engine and a differential pres- 
sure responsive valve to define a variable area inlet for ambient air 
flow. The system includes a servomechanism operative as a func- 
tion of air pressure immediately downstream of the variable area 
air inlet, an exhaust gas passage and an exhaust gas recirculation 
control valve. 


23629 Vehicular pollution control muffler. Kim, S.K. US 
Patent 3,957,467. 19 Nov 1974. vp. 

A muffler for exhaust gases from an internal combustion en- 
gine is described. The exhaust gases flow into a conduit and are 
dispersed through perforations below the liquid level of a liquid 
gas-purifying agent. The purified exhaust gases accumulate within 
the housing above the liquid level and pass through other perfora- 
tions into the outlet. 


23630 Combustion engine with at least one exhaust gas clean- 
ing arrangement. Mandersheid, P. (to Volkswagenwerk Aktien- 
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aa. US Patent 3,955,363. 29 Nov 1974. Priority date 11 
1971, German, Federal Republic of (F.R. Germany). vp. 

An improvement is described for a motor vehicle having a 
combustion engine including groups of combustion spaces, fuel 
and combustion air dosing means for each of the groups of com- 
bustion spaces, an aun gas conduit system, and a thermally or 
catalytically operable exhaust gas cleaning arrangement. The im- 
provement consists of: (1) a temperature sensing means provided 
in the exhaust gas cleaning arrangement for phone ag control 
signals when the temperature exceeds a predetermined value; and 
(2) means feeding the control signals to the fuel dosing means for 
reducing the fuel supply to the combustion engine. 


gases in the exhaust gas system of an internal combustion engine. 
Lange, K. (to Dr. -Ing. H.c.F. Porsche Aktiengesellschaft). US 
Patent 3,961,478. 6 Dec 1974. Priority date 5 Dec 1973, German, 
Federal Republic of (F.R. Germany). vp. 

An installation is described for the catalytic afterburning of 
exhaust gases in an internal combustion engine. The system in- 
cludes a line by-passing the installation for the catalytic afterburn- 
ing, in which is arranged a throttle valve actuated in dependence 
on the temperature of the installation. The throttle valve also can 
be actuated independently of the temperature of the installation, 
but in dependence of the oil pressure which continues to exist for 
a short period of time after turning off the engine. 


23632 Exhaust gas analyzer having and tem 
compensation. Jowett, T.W.; Knights, A.D.M.; Cross, T.A. (to 
United Technologies Corp.). US Patent 3,958,122. 19 Dec 1974. 


The design is given of a gas analysis system for measuring 
the amount of a selected contaminant in a sample gas. The system 
includes: (1) means for generating a beam of infrared radiation; 
(2) a sample cell adapted to contain a gas; (3) means for passing a 
sample gas through said sample cell, a reference cell containing a 
reference gas; (4) means for passing the beam alternately through 
the sample and reference cell; (5) a detector producing electrical 
signals indicating the absorption of the beam; (6) temperature and 
pressure monitors; and (7) com a: means responsive to the 
gas temperature pressure signal for correcting the output signal. 


23633 Automobile and the regulation of its impact on the en- 
vironment. Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; 
Heywood, J.; Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, 
T. Norman, OK; University of Oklahoma Press (1975). 48Ip. 
(NSF/RA/X—74-023). 

A systematic study is presented of the problems of regulat- 
ing automotive air pollution and other aspects of environmental 
pollution caused by the automobile—noise, water pollution from 
used crankcase oil, and solid-waste problems caused by junked 
cars. Its assessments are offered from legal and economic as weil 
as technological perspectives. A number of alternative strategies 
for contending with automotive pollution are examined in great 
detail. These include a roll-back strategy relying on emission con- 
trols, mandatory inspection and repair strategies, traffic control, 
and legislative action. In each of these areas, careful consideration 
is given to the legislative history of pollution control and to the 
current and projected impact of the Clean Air Amendments of 
1970. A separate abstract was prepared for each chapter for 
ERDA Energy Research Abstracts (ERA). Two chapters were also 
in Energy for Policy Analysis (EAPA). 
( 


23634 Defining the strategy Tietenberg, T. (Williams 
Coll., Williamstown, MA); Rosenthal, A.J. pp 13-30 of In Automo- 
bile and the regulation of its impact on the environment. Grad, 
F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; Kain, 
J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. Norman, OK; 
University of Oklahoma Press (1975). 

An evaluation is given of alternate strategies, most of them 
focussed on the automobile, for dealing with the urban air pollu- 
tion problem. Alternative methods of control are outlined, and 
criteria by which these alternatives can be evaluated are suggested. 
The legal aspects of pollution control are discussed, and a cost 
benefit analysis is presented. (PMA) 


23635 Automobile emission standards and air pollution 
damages. Harrison, D. Jr.; Kain, J.F. (Harvard Univ., Cambridge, 
MA). pp 31-66 of In Automobile and the regulation of its impact 
on the environment. Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; 
Fay, J.A.; Heywood, J.; Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; 
Tietenberg, T. Norman, OK; University of Oklahoma Press (1975). 

A brief survey of available evidence on the issue of automo- 
bile air pollution is presented. The discussion includes: (1) how 
current air quality standards and auto emission standards are set; 
(2) the extent and nature of air pollution in U. S. cities; (3) the 


2496 
by a thermostat which in the cold state keeps the associated 
switching means closed, while the other switching means is opera- 
ble r a cam arranged on the shaft of the butterfly valve for keep- 
for an internal combustion engine having an electrical ignition 
system and a carburetor and having an exhaust pipe leading to a 
muffler. A cylindrical casing is coupled to the exhaust pipe before 
the muffler and contains canister tubes through which the exhaust 
gases must pass. The casing has an axial space with baffles, spark- 23631 Installation for the catalytic afterburning of exhaust 
plug, and air inlet located downstream to provide an exhaust 
reburn chamber. 
23625 Porous glass supports for automotive emissions control 
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problems encountered in obtaining quantitative estimates of air 
pollution abatement benefits; and (4) a brief summary of the small 
number of studies to obtain benefit estimates. Also, a review is 
given of specific studies on air pollution damage to health, 
aesthetics, materials, and vegetation. (PMA) 


23636 Simulating the urban air pollution environment. Ingram, 
G.K. (Harvard Univ., Cambridge, MA); Kroch, E.A. pp 151-229 of 
In Automobile and the regulation of its impact on the environ- 
ment. Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; 
Heywood, J.; Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, 
T. Norman, OK; University of Oklahoma Press (1975). 

The analysis presented represents the determinants of urban 
air quality at a disaggregated level and emphasizes the spatial 
variation in emissions and pollutant concentrations within an air 
quality control region. The aggregate approach is useful for in- 
vestigating differences in air pollution levels among cities and for 
estimating the proportion of urban area residents nationwide that 
are subject to various levels of pollutant concentrations. However, 
a more detailed or micro-level analysis is required to analyze air 
quality improvement strategies that are applied differentially over 
space, or that redistribute emission sources within metropolitan 
areas. Accordingly, the variations in air quality within a 
metropolitan area are investigated by dividing the metropolitan 
area into a large number of zones and then developing a simula- 
tion model to forecast the air quality in each zone as a function of 
transport, land use, and meteorological measures. This Transporta- 
tion and Airshed Simulation Model is subsequently used to analyze 
several policies that are often proposed to improve air quality 
levels in metropolitan areas. 


23637 Legal regulation of air pollution. Grad, F.P.; Rosenthal, 
A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; Kain, J.F.; Ingram, 
G.K.; Harrison, D. Jr.; Tietenberg, T. pp 325-415 of In Automobile 
and the regulation of its impact on the environment. Grad, F.P.; 
Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; Kain, J.F.; 
Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. Norman, OK; 
University of Oklahoma Press (1975). 

A wide range of strategies is available to deal with urban air 
tion, but alternative strategies must be assessed within the 
ework of the existing regulatory structure. Technical and legal 

developments responsive to existing policies can narrow the range 
of alternatives available in the future or, at least, alter the terrain 
on which policy decisions must operate. The passage of the 1970 
Amendments to the Clean Air Act committed the nation’s 
resources to an urban air pollution strategy which placed heavy 
emphasis on rapid reduction of emissions from new motor vehicles. 
The law required the stringent reductions in automobile emissions 
in a time frame which even the proponents of the amendments 
conceded might be unrealistic. The failure of the law to coordinate 
control strategies fully and the deadlines for reduction in automo- 
bile emissions have significantly altered the limits within which 
new policy decisions can be made. The origins of the 1970 
Amendments, their achievements, and the problems which they 
have generated are examined, and new boundaries within which 
future policy recommendations must operate are discussed. 


23638 Conclusions and recommendations. Grad, _ F.P.; 
Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; Kain, J.F.; 
Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. pp 417-438 of In 
Automobile and the regulation of its impact on the environment. 
Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; 
Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. Norman, 
OK; University of Oklahoma Press (197 5). 

Conclusions and recommendations resulting from a study of 
automobile air pollution control are presented. Relative to new-car 
emission controls, it was decided that: (1) a substantial reduction 
of emissions offers the only possibility for the rapid achievement of 
ambient air quality standards; (2) current technology is not yet 
available to meet the original 1975/1976 standards, and a delay of 
these standards until 1980, rather than the current strategy of 
year-by-year delay, is recommended; and (3) a legislative post- 
ponement of the emission roll-back will not be desirable without 
appropriate legal provisions, such as economic sanctions. Findings 
relative to vehicles now in use were: (1) mandatory inspections 
and repairs will be costly and only marginally effective, and should 
be required only in the few most polluted metropolitan areas; (2) a 
legal requirement to retrofit some 20 millian vehicles is unrealistic 
and would be costly; and (3) traffic controls and vehicle usage 
modifications could be effective in the centers of metropolitan 

areas. (PMA) 


23639 Noise pollution control of the automobile. Rosenthal, 
A.J. (Columbia Law School, New York). pp 441-455 of In Au- 
tomobile and the regulation of its impact on the environment. 
Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; 
Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. Norman, 
OK; University of Oklahoma Press (1975). 
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The sources, methods of control, and legislation aspects of 
noise pollution from automobiles, trucks, and buses are discussed. 
The effort to improve noise control may mutually reinforce air pol- 
lution control technology. (PMA) 


23640 Water pollution problems related to the automobile: 
crankcase oil disposal. Munzer, S.R.; Grad, F.P. (Columbia Law 
School, New York). pp 457-468 of In Automobile and the regula- 
tion of its impact on the environment. Grad, F.P.; Rosenthal, A.J.; 
Rockett, L.R.; Fay, J.A.; Heywood, J.; Kain, J.F.; Ingram, G.K.; 
Harrison, D. Jr.; Tietenberg, T. Norman, OK; University of 
Oklahoma Press (1975). 

Crankcase oil presents a problem because its disposal after 
ordinary use may damage the environment. All oils generally have 
adverse effects on natural bodies of water—they coat the surface 
and thereby prevent oxygen from reaching the water and sunlight 
from penetrating to the plants below. This retards photosynthesis 
and hence decreases the dissolved oxygen content of the water 
which is indispensable for fish and plant life. Crankcase oil occa- 
sions further problems because of the additives (chiefly detergents 
and metals) found in motor oil and because it acquires lead and 
other gasoline additives when used in automotive engines. A 
discussion is given of: (1) the crankcase oil problem; (2) methods 
of disposal and their economic and environmental impact; and (3) 

isposal. 


the legal regulation of crankcase oil d 
23641 Solid waste related to the automobile: junk car 
disposal. Grad, F.P. (Columbia Law School, New York). pp 469- 
481 of In Automobile and the regulation of its impact on the en- 
vironment. Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; 
Heywood, J.; Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, 
T. Norman, OK; University of Oklahoma Press (1975). 
Approximately 9 million automobiles are taken out of circu- 
lation each year. Of this number, about 8 million are disposed of 
properly—they are taken by their owners to junkyards or other 
proper disposal sites or otherwise brought into the recycling 
process. But the 10 to 15 percent, or approximately one million 
cars per year, that are abandoned on private property or, more 
frequently, public streets or other public places, are a source of 
considerable annoyance. The abandoned automobile is composed 
of steel and other metals, and it is a matter of some significance 
that natural resources are wasted if the vehicle is not reclaimed. 
There are, moreover, a variety of safety, fire, and possibly health 
problems caused by abandoned cars, but the chief objection to 
abandoned automobiles is esthetic. The recycling of junked or 
abandoned automobiles, administrative control, and legal measures 
to prevent abandonment are discussed. 


23642 Effects on various metal sulfates on succinate-dependent 
respiration. Lee, S.D. (National Environmental Research Center, 
Cincinnati); Richards, M.; McMillan, L.; Karaffa, M.; Finelli, V. pp 
161-162 of In Air Pollution Control Association sixty-eighth an- 
nual meeting and exhibition. Pittsburgh; Air Pollution Control As- 
sociation (1975). 
comparative toxicity of various metal sulfates from 
catalytic ¢ converter— automobile emission was tested in an enzyme 
— d t respiration was tested in rat liver 
es incubated in Krebs—Ringer phosphate buffer and in liver 
homogenate incubated in 0.25M phosphate buffer, pH 7.4. The O, 
uptake was measured by an oxygen electrode. Some of the sulfates 
tested were Cd, Pd, Mn, Mg, Ca, Na, and ammonium. The sulfate 
ion in tissue slices or in homogenate did not affect the respiratory 
chain. Among the cations, Cd** was the most potent inhibitor of 
O, uptake by about 50 percent at 2 x 10-7M and 100 percent at 
3.3 x 10-5M. Intragastric administration of a single and multiple 
dose of CdSO,, Pt(SO,)s, and PdSO, at 8 umole and 80 pmole/kg 
body wt did not affect dent respiration in kidney, 
liver, heart, and lung tissues. The ‘metals were not absorbed in 
amounts sufficient to affect the mitochondrial respiration of soft 
tissue organs. The Cd** could impair the enzyme system if ab- 
sorbed in significant quantity. 


23643 Pollutant emission control system and a combined elec- 
tric switch and temperature sive valve thereof. Payne, F. (to 
Robertshaw Controls Co.). US Patent 3,960,124. 20 Jan 1975. vp. 

A combined electric switch and temperature responsive 
valve is described for a pollutant emission control system of an in- 
ternal combustion engine. A thermo-responsive power element 
means is connected to the valve and the internal combustion en- 
gine, and has several controlling positions for ‘controlling the 
operation of the combined switch and valve. The electric switch 
and valve actuating means is connected to the power element 
which controls the valve during engine operation. 


23644 Adjustable mounting for the core of a manifold reactor. 
Futamura, K.; Yamazaki, M. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 3,950,945. 6 May 1975. Priority date 6 Nov 


1974, Japan. vp. 
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Improvements are described for a manifold reactor for use 
in an internal combustion engine, which includes: a reactor casing; 
an outer core and inner core defining a recombustion chamber for 
exhaust gas; an inlet port for introducing exhaust gas into the inner 
core; and outlet port connected to the outer core and discharging 
exhaust gas to an exhaust pipe. The improvements are: (1) — 
insulating material filled between the reactor casing and the outer 
core, and (2) outer core fixing screws piercing the wall of the 
reactor casing, each having a screw-head adjustably urged on the 
outer surface wall so that the outer core is protected from stress 
either in the longitudinal direction or in the radial direction by ad- 


justing the fixing screws. 

23645 Exhaust apparatus. Nohira, H.; 
Kobashi, K. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US 
Patent 3,924,589. 9 Dec 1975. Priority date 17 Mar 1973, Japan. 


12p. 

The design is given of apparatus associated with an engine 
on a motor vehicle for cit either stopping the recirculation of exhaust 
gas through the engine completely or allowing it at a controlled 
rate, depending upon the operating condition of the engine. A 
regulating valve provided with a pair of diaphragms is installed in 
the exhaust gas recirculating circuit, and a changeover device is 
connected with the regulating valve and the intake side of the en- 
gine and adapted to actuate the regulating valve in accordance 
with the operating condition of the engine. 


Exhaust gas recirculation system. Murphy, M.P. (to 
General Motors Corp). US Patent 3,924,587. 9 Dec 1975. Filed 
date 5 Nov 1973. 10p. 

In response to the operation of an internal combustion en- 
gine, an input signal pressure is deve which differs from the 
atmospheric pressure ay more than a predetermined amount 
when exhaust gas recirculation is desirable. A recirculation valve 
then opens to permit the recirculation of exhaust gases from the 
exhaust to the intake of the engine. In response to 
operation of the recirculation valve, an output signal pressure is 
developed which, when it differs from the atmospheric pressure by 
more than a second predetermined amount, indicates that the 
recirculation valve is stuck closed. The system also indicates when 
the recirculation valve is stuck open. 

ama, Y.; 


23647 Exhaust emission control device. Hosho, Y.; Oy: 
Karino, K. (to Hitachi, Ltd.). US Patent 3,924,407. 9 Dec 1975. 
Priority date 20 Oct 1972, Japan. 6p. 

A device is described comprising a contro! valve mounted in 
an exhaust passage for reducing pulsation of an exhaust emission 
when the engine is started. The exhaust gases in an after-burner or 
the like are kept from becoming unstable during recombustion due 
to the pulsations. 


23648 Porous ceramics-exhaust oxidation catalyst. Sergeys, F.J. 
(to W. R. Grace and Co.). US Patent 3,926,851. 16 Dec 1975. 
Filed date 17 Jul 1973. 16p. 

A method is described for preparing temperature resistant 
exhaust oxidation catalysts suitable for use in land vehicle exhaust 
systems. A porous ceramic base is aw ag yee with suitable ox- 
idizing agents and the resulting ca’ — The porous ceramic base 
is prepared from a ceramic powder , plasticized polyolefin. 


23649 Apparatus for cleaning exhaust gases. Birtigh, G.; Par- 
bel, H.; Sauer, H. (to Deutsche Gold- und Silber-Scheideanstalt 
Vormals Roessler). US Patent 3,926,565. 16 Dec 1975. Priority 
date 16 Mar 1974, German, Federal Republic of (F.R. Germany). 
4p. 


An apparatus for cleaning an exhaust gas is described. An 

housing holds a catalyst monolith with a supporting rod 

movably mounted. The monolith catalyst has flow channels, a bore 

for receiving the supporting rod, and an elastic intermediate layer 

surrounding the supporting rod. The catalyst is held on the rod by 

the layer being under pressure. The apparatus is especially useful 
for cleaning exhaust gases from internal combustion engines. 


23650 Exhaust system and method. Beekhuis, W.H. Jr. US 
Patent 3,946,558. 30 Mar 1976. Filed date 6 Aug 1973. 8p. 

An exhaust system for an internal combustion engine is 
described. A wall forming a wave tube has a substantially unim- 
peded flow passage with one end adapted for the exhaust opening. 
The wave tube is formed with a slot in relatively close proximity to 
the exhaust opening. Means is provided for collecting gases passing 
through the slot and for supplying the gases to the intake of the in- 
ternal combustion engine. The exhaust gases passing through the 
wave tube are collected and maintained at an elevated temperature 
before they are exhausted to the atmosphere. 


23651 Method of combustion of gaseous fuels and flue gases. 
Johansen, S.B. US Patent 3,949,054. 6 Apr 1976. Priority date 27 
Apr 1973, Denmark. 4p. 
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A description is given of a method and a reactor burner for 
combustion of gaseous fuels and flue gases. The gas is mixed at a 
uniform temperature and then fed to a gas rotational field in a ro- 
tary symmetrical body at a suitable distance from the rotational 
axis and with free access for the gas to the axis of symmetry. 


23652 Gas turbine con’ trol. Saintsbury, J.A. (to United Aircraft 
of Canada Ltd.). US Patent 3,952,501. 27 Apr 1976. Priority date 
15 Apr 1971, United Kingdom of Great Britain and Northern Ire- 
land — 8p. 

A description is given of a continuous combustion device of 
the ‘ype ny a combustion chamber and an outer casing with an 
annular air delivery passage for distributing a continuous supply of 
compressed air into the combustion chamber, and a fuel injector at 
one end of the combustion chamber. The combustion chamber has 
a pattern of holes connecting the air passage with primary and 
secondary combustion zones within it. The invention provides ad- 
— means for controlling the flow of delivery air in the annu- 

passage to proportion the relative air distribution to the prima- 
ry and secondary zones so as to reduce polluting emissions under 
varying load conditions. Preferably, the hole pattern is designed to 
provide a lean primary zone fuel-air ratio at full power condiiens 


and early quenching of the flame in the primary zone. The regulat- 
ing device may take the form of adjustable baffle means and for 
proportioning the distribution of the flow of air in the annular 
Passage. 


23653 Catalyst for exhaust gas purification. Yagi, J., Nakamu- 
ra, H.; Maezawa, Y. (to Matsushita Electric Industrial Co., Ltd.). 
US Patent 3,956,185. 11 May 1976. Priority date 28 Dec 1972, 


Japan. 10p. 

A catalyst for exhaust gas purification is described consist- 
ing of a carrier of acid resistant and high t istant sil- 
ica fibers. A silica layer is deposited on surfaces of the silica fibers, 
and a second heat-resistant material layer is deposited on the first 
silica layer. A catalyst of noble metals, metals, or metal oxides is 
then deposited on surfaces of the carrier. 


23654 Apparatus for purifying exhaust gases containing ioniza- 
ble and oxidizable components. Sander, C. US Patent 3,959,661. 25 
May 1976. Priority date 5 Dec 1973, German, Federal Republic of 
(F.R. Germany). 6p. 

An apparatus for purifying exhaust gases having ionizable 
and oxidizable gaseous components is described. The device in- 
cludes an exhaust chamber, a particle filter mounted in the 
chamber, spaced electrodes located in the chamber downstream of 
the filter, and a power supply for providing a rectangularly-shaped 
0d voltage to the electrodes between which the exhaust gases 
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23655 gas recirculation system for an internal com- 
Hayashi, Y. (to Nissan Motor Co., Ltd.). US Patent 


bustion engine. 
3,796,049. 12 Mar 1974. Filed date 26 Dec 1972. 8p. 

An exhaust gas recirculation system for reducing nitrogen 
oxide emissions from automotive internal combustion engines is 
described in which the rate or amount of exhaust gases recircu- 
lated into the intake manifold of the engine is controlled in rela- 
tion to the operating conditions of the engine. A device for supply- 
ing secondary air into the exhaust is also provided. An exhaust gas 
recirculation conduit communicates at one end with the exhaust 
manifold and at the other end with the intake manifold. A flow 
control valve is disposed in the exhaust gas recirculation conduit to 
control the rat: or amount of exhaust recirculation. The flow con- 
trol valve is responsive to the pressure of secondary air which in 
turn is controlled in response to variations in intake manifold 
vacuum. 


23656 Exhaust gas recirculation. Bolton, R.A. (to General Mo- 
po Ag ag US Patent 3,799,131. 26 Mar 1974. Filed date 19 Apr 
. 

An exhaust gas recirculation method for reducing nitrogen 
oxide emissions from internal combustion engines is described 
which utilizes the exhaust back pressure to recirculate exhaust 
gases at a rate proportional to air flow and in a manner by which 
recirculation of the exhaust gases through the carburetor is 
avoided. An exhaust gas recirculation passage is provided which 
extends from the engine exhaust passage to the engine air reduc- 
tion passage at a point downstream of the engine throttle. An ori- 
fice is provided in the recirculation passage, and a valve disposed 
downstream of the orifice is operated to create a zone of substan- 
tially constant pressure the passage irrespective of the wide varia- 
tions in exhaust back pressure and induction passage vacuum. The 
pressure in the zone may be maintained either above or below at- 
mospheric pressure, and the rate of flow of exhaust gases into and 
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urban air quality: a macroanalysis of pollu- 
tion control ae he J.A. (Massachusetts Inst. of Tech., 
Cambridge). pp 67-113 of 4 Automobile and the regulation of its 
impact on the environment. Grad, F.P.; Rosenthal, A.J.; Rockett, 
L.R.; Fay, J.A.; Heywood, J.; Kain, LF.; Ingram, G.K.; Harrison, 
“en Tietenberg, T. Norman, OK; University of Oklahoma Press 
An evaluation is is given of the intensity and extent of au- 
tomotive pollutants in the U. S. ambient air. The intensity is mea- 
sured in terms of the ambient concentrations of carbon monoxide, 
non-methane hydrocarbons, and oxides of nitrogen in urban re- 
gions, and the extent is measured primarily in terms of the ag- 
gregate number of people exposed to various pollutant levels. A 
simple meteorological model is used to permit aggregating popula- 
tion exposure over all U. S. cities. Future changes in the extent 
and intensity of these primary automotive pollutants is then esti- 
mated by a rollback calculation, which assumes ambient levels pro- 
portional to emissions, based upon possible future nationwide 
emission control strategies. 


23658 Impact of emission controls: 1968—1974. Heywood, 
J.B. (Massachusetts Inst. of Tech., Cambridge). 115-150 of In 
Automobile and the regulation of its impact on environment. 
Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; 
Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. Norman, 
OK; University of Oklahoma Press (197 5). 

The federal government has regulated emissions from new 
automobiles since model year 1968 (the state of California in- 
itiated its control program in model year 1966). The required new 
car emissions reductions have become increasingly stringent since 
that time, culminating with the 1975/1976 standards. The goal has 
been to reduce average emissions from the total automobile popu- 
lation by replacing old high-emitting cars by new low-emitting cars. 
The emissions reductions achieved to date and the impact of this 
emission control program on vehicle performance, fuel economy 
and drivability are examined. 


23659 Inspection/maintenance and retrofit of in-use automo- 
biles. Heywood, J.B. (Massachusetts Inst. of Tech., Cambridge). pp 
231-277 of In Automobile and the regulation of its impact on the 
environment. Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; 
Heywood, J.; Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, 
T. Norman, OK; University of Oklahoma Press (1975). 

The Clean Air Act, as amended by the 1970 Clean Air 
Amendments, provides two basic stategies for reducing aggregate 
emissions from the automobile population. EPA is empowered to 
set and enforce emission standards for new light-duty vehicles. 
This new vehicle control program has been in effect since model 

1968 on an increasingly stringent basis, culminating with the 
1975/1976 standards. At the same time, the states are responsible 
for establishing emission control strategies which apply to vehicles 
in use, if reductions in automobile emissions beyond those result- 
ing from federal new vehicle emission standards are required to 
achieve national ambient air quality standards by 1975 or 1977. A 
number of alternatives are available to the states for control of 
emissions from in-use automobiles. These include: ( 1) programs of 
periodic inspection and maintenance of vehicles to minimize exces- 
sive emissions that result from inadequate or improper main- 
tenance; (2) the retrofitting of emission control systems to vehicles 
with no emission controls, or the installation of more effective 
emission control systems on already controlled vehicles; (3) 
restrictions on the use and parking of vehicles and modification of 
traffic flow patterns; (4) improvements and expansion of public 
transportation systems together with incentives or restrictions to 
ensure more extensive use; and(5) modifications of social patterns 
which influence transportation patterns, such as car pooling and 
staggered work schedules. The effectiveness and costs of inspec- 
tion/maintenance programs and retrofit strategies, and the time 
scales on which they might be implemented, are examined. 


23660 Future emission control technology. Heywood, J.B. 
(Massachusetts Inst. of Tech., Cambridge). pp 279-324 of In Au- 
tomobile and the regulation of its impact on the environment. 
Grad, F.P.; Rosenthal, A.J.; Rockett, L.R.; Fay, J.A.; Heywood, J.; 
Kain, J.F.; Ingram, G.K.; Harrison, D. Jr.; Tietenberg, T. Norman, 
OK; University of Oklahoma Press (1975). 

A discussion is given of the potential of automotive emission 
control systems and engines in actual use and the fuel economy- 
emission control trade-offs. An attempt is made to quantify these 
factors for the most promising approaches for cleaning up the ex- 
isting conventional spark-ignition engine and for new types of 
spark-ignition engines which are currently being developed. Esti- 
mates are made of the anticipated average emission levels in actual 
use from vehicles equipped with these engines and control systems 
at 50,000 miles. The vehicle fuel economy relative to an 
equivalent weight 1973 model year vehicle is also estimated. It is 
stressed that these estimates are made from a limited data base 


and include a substantial element of fm The methodology 
used in developing these estimates is descri 


23661 Process and system for detoxicating the exhaust gases of 
an internal combustion . Grieshaber, H.; Wessel, W. (to 
Robert Bosch, GmbH). US Patent 3,961,477. 3 Jan 1975. Priority 
date 12 Jan 1974, German, Federal Republic of (F.R. Germany). 


vp. 

A process is described for detoxicating the exhaust gases of 
an internal combustion engine having a reactor for reducing 
nitrogen oxides and a reactor for oxidizing hydrocarbons and car- 
bon monoxide. An oxygen measuring element connected to the ex- 
haust line: (1) regulates the mass ratio of air to fuel on the suction 
side of the engine as a function of the measured quantity of the 
oxygen measuring element; (2) injects additional air into the ex- 
haust line upstream of the oxidizing reactor; and (3) regulates the 
air stream at a quantity corresponding to the gas throughput of the 
engine, so that when the measuring element measures a 
stoichiometric mixture, a slightly rich air-fuel mixture is supplied 
to the engine. 


Catalyst for reducing oe oxides contained in com- 
bustion exhaust gas, and process for preparing same. Sakai, T.; 
Miyazaki, K.; Abe, K. (to Mitsui Mining and Smelting Co., Ltd.). 
US Patent 3,923,693. 2 Dec 1975. Priority date 31 Jan 1973, 
Japan. 6p. 

A catalyst is described for reducing nitrogen oxides con- 
tained in combustion exhaust gas. The catalyst contains at least 
one powdery carbonyl metal prepared by the thermal decomposi- 
tion of the corresponding metal carbonyl. A process for the 
preparation of the catalyst is described. 


23663 Catalyst structure. Chart, J.E.; Knapp, B.B. (to Interna- 
tional Nickel Co., Inc.). US Patent 3,923,696. 2 Dec 1975. Filed 
date 22 Aug 1973. 6p. 

The design is given of a catalyst structure particularly useful 
in automotive wp eh catalysis. The device consists of a metallic 
substrate, a catalytic outer surface, and a layer of chromium oxide 
interposed between to inhibit reaction between exhaust gas com- 
ponents and the metallic base. 


23664 Continuous-flow gas sampling system for engines. Rhee, 
K.T.; Borman, G.L.; Uyehara, O.A.; Myers, P.S. (Univ. of Wiscon- 
sin, Madison). Combust. Sci. Technol.; 12: No. 1, 2, 3, 105- 
109(Jan 1976). 

A description is given of the design and operation of a sam- 
pling valve suitable for time resolved sampling of gases from the 
cylinder of an operating engine. A continuous flow of cylinder gas 
passes through the valve orifice. The valve diverts a small portion 
of this flow to a sample collection volume upon demand. The flow 
diversion is accomplished by action of an internal rotating sam- 
pling tube mechanism. The sampling period is 1 msec or less. The 
sampling system was operated successfully in a fired Diesel engine 
for insertion depths of up to one-quarter inch. 


23665 Exhaust gas cleaning catalysts and method of producing 
same. Takeoka, * Inaba, H.; Ichiki, M. (to Hitachi Shipbuilding 
and Engineering Co., Ltd.). US Patent 3,939,097. 17 Feb 1976. 
Priority date 7 1972, Japan. 10p. 

Exhaust gas cleaning catalysts are produced by alloying 
copper and aluminum with at least one of the elements, nickel and 
chromium, and eluting by alkali or acid means aluminum from the 
cooled alloy surface. Small amounts of other metals from the 
fourth or fifth period V—VIII groups may be added to the 
catalysts by alloying, or by impregnation, for enhanced catalytic 
properties. The catalysts exhibit improved reduction of NO and ox- 
idation of CO in an exhaust gas stream, in the presence of Pb, SO,, 
moisture and hydrocarbons (HC) and at relatively low tempera- 
tures. 


Maximizing conversion of nitrogen oxides in the treat- 


ment of combustion exhaust gases. Meguerian, G.H.; Kaneko, Y. 
(to Standard Oil Co.). US Patent 3 953 576. 27 Apr 1976. Filed 
date 13 Feb 1974. 8p. 

A three-catalyst process for maximizing the conversion of 
nitrogen oxides during the treatment of combustion exhaust gases 
is provided. This process consists of: (1) contacting the com- 
bustion exhaust gas in a zone with a nitrogen-oxide-reduction 
catalyst; (2) introducing a stream of secondary air into the gas; (3) 
contacting this air-gas mixture in a second zone with a catalyst for 
decreasing ammonia; (4) introducing a second stream of secondary 
air into the gas; and (5) contacting this air-gas mixture in a third 
zone with an oxidation catalyst for the oxidation of carbon monox- 
ide and hydrocarbons. The first stream of secondary air provides 
about 3 to about 8 volume percent air, based on the volume of pri- 
mary air being employed in the combustion, while the second 
stream of secondary air is sufficient, when added to the oxygen 
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remaining in the gas containing decreased amounts of ammonia, to 
provide substantially complete oxidation of the carbon monoxide 
and hydrocarbons. This process may be employed to treat automo- 
bile exhaust gases. 


Catalyst for purifying exhaust gases. 
Horie, K.; Ono, T.; Ohara, T. (to Nippen Shokubai Kogak Kogyo 
Co. Ltd -). a Patent 3,953,363. 27 Apr 1976. Priority any 14 
1973, Japan 
A yor ‘for removing nitrogen oxides, carbon monoxide, 
by supporting copper and nickel on a carrier and then 
supporting at least two components selected from the 
group consisting of iridium, rhodium, and ruthenium. The atomic 
weight ratio of copper to nickel is 0.2 to 5, the atomic weight ratio 
of the sum of copper and nickel to the sum of at least two com- 
ponents selected from the group consisting of iridium, rhodium, 
and ruthenium is 10 to 100,000, re the total weight of copper 
and nickel is 10 to 200 g per liter of the catalyst. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 23657, 23658, 23659, 23660, 
23661, 23663, 23664, 23665, 23666, 23667 


23668 Combustion performance of flameless catalytic gas 
burner toward pollutionless complete combustion. Shingu, H.; Inui, 
T. pp 37-41 of In Fifth symposium of the Japan Petroleum In- 
stitute. Tokyo; Japan Petroleum Inst. (1974). (In Japanese) 

From 5. symposium on the Japan Petroleum Institute; Sen- 
dai, Japan (4 Oct 1974). 

By using an autothermic oxidation catalyst bed, it is possible 
to create a flameless burner (FLB) which results in the total com- 
bustion of carbon monoxide and hydrocarbon components of au- 
tomotive exhaust gases. Two catalysts were used to test the com- 
bustion behavior of CO and propane. Catalyst I consists primarily 
of a mixture of iron and copper oxides on an alumina carrier. This 
catalyst is heat stable to 800°C, but exhibits oxidation activity 
toward CO and C;H, at comparatively low temperatures (75, 
90°C). Catalyst II uses ceramic and silica fibers as carriers for 
platinum (0.78 wt percent), is heat resistant to 1000°C, and has a 
high autothermic threshold for oxidation. Flameless burner com- 
bustion systems have exothermic heat values comparable to flame 
burners. In addition, FLB catalytic beds have the following ad- 
vantages: high-speed, complete combustion of gases in low concen- 
trations; uniform combustion temperatures; combustion efficiency; 
wide range of applicability; and effective heat conductivity 
(radiation). 


23669 Process and apparatus. Keith, C.D.; Mooney, J.J. (to 
Engelhard Minerals and Chemicals Corp.). US Patent 3,791,143. 
12 Feb 1974. Filed date 10 Nov 1971. 8p. 

A catalytic oxidation device for reducing hydrocarbon and 
carbon monoxide emissions from automotive internal combustion 
engines is described which is more effective than prior art catalyst 
systems during cold engine start-up. The system employs several 
catalytic zones, with an initial catalyst zone being preferably in a 
separate vessel positioned near the engine manifold. Supplemental 
fuel is charged to the initial catalyst at least during engine start-up. 
Subsequent to engine start-up, the exhaust gases may be bypassed 
around the initial catalyst zone and into a following catalyst zone 
which has been heated during the start-up period by gases passing 
from the initial catalyst zone. The supplemental fuel addition may 
be stopped after a predetermined time from the beginning of en- 
gine operation. A preferred supplemental fuel is methanol, and the 
preferred catalysts are of the honeycomb type. 


23670 Process for detoxicating exhaust gases from Otto-com- 

bustion engines and apparatus for out such process. Klaue, 

H.J.; Reisacher, J. (to Aktiengsellschaft Kuhnle, Kapp, and 

—*. US Patent 3,796,046. 12 Mar 1974. Filed date 30 Apr 
Tp. 

An afterburning process for reducing motor vehicle emis- 
sions of carbon monoxide and hydrocarbons is described which 
precludes extensive equipment for feeding the required air into the 
exhaust gases by means of exhaust gas expansion so that com- 
bustion air is sucked in by a partial vacuum formed. A twist 
generator is used to impart a swirl to the exhaust gases, resulting in 
their expansion. Air is aspirated into the expanded exhaust gases to 
provide a combustible gas-air mixture which is delivered to a dif- 
fusor for afterburning. The exhaust gases flowing to the twist 
generator pass through a heat exchanger which serves to preheat 
the combustion air. The twist generator may be a set of stationary 
whirl-imparting vanes or may be the rotor of an exhaust gas turbo 
charger directly driving an air compressor which delivers the air 
through the heat exchanger to the turbocharger, with some of the 
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compressed air being delivered back to the engine. The flow area 
of the outlet of the twist generator is adjustable to control the 
quantity of air aspirated into the exhaust gases supplied to the dif- 
fusor. 


23671 Apparatus for the exhaust emissions from in- 
ternal combustion Kern, H. US Patent 3,797,241. 19 Mar 
1974. Filed date 9 Aug 1971. 7p. 

A device for introducing secondary air into the exhaust gas 
of an automotive internal combustion engine to reduce hydrocar- 
bon and carbon monoxide emissions is described which unlike 
amy art designs has no wearing parts and results in virtually no 

in performance. A pair of exhaust collecting conduits are pro- 
vided and coupled to a pulse converter which includes an inlet 
nozzle, a mixing tube, and a diffuser section. At least a portion of 
the pulse converter is thermally insulated to provide a reaction 
section where the exhaust gases from the engine are further com- 
busted. A positive pressure means is provided for blowing seconda- 
ry air in the immediate vicinity of each cylinder outlet prior to 
entry into the exhaust collecting conduits and for initiating the 
reaction of the exhaust gases. The primary mixing of the secondary 
air with exhaust gases occurs within the pulse converter, while the 
primary reaction of the exhaust gases occurs within the diffuser 
and reaction section. 


SULFUR DIOXIDE 


23672 Nonequilibrium states resulting from tunneling in super- 
conductors. Genkin, V.M.; Protogenov, A.P. (Radiophysics In- 
stitute, Gor’kii). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 1, 
13-17(Jan 1976). 

A theoretical analysis is made of nonequilibrium states 
resulting from the tunnel injection of quasiparticles into a super- 
conductor. The distribution function of nonequilibrium excitations 
is calculated. The stability of such states against dissociation of 
Cooper pairs and fluctuations of the distribution function is 
discussed. It is shown that a nonequilibrium superconducting state 
may be paramagnetic in a sufficiently thin film and it may be sta- 
ble against current fluctuations. Electromagnetic properties of such 
states are discussed. (AIP) 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 23657, 23658, 23659, 23660, 
23661, 23663, 23666, 23667, 23668, 23669, 23670, 23671 


PARTICULATES 


23673 (PB—245163) Methodology for determining fuel effects 
on diesel particulate emissions. Final report, Jun 1973—Feb 1975. 
Hare, C.T. (Southwest Research Inst., San Antonio, Tex. (USA)). 
Mar 1975. Contract EPA-68-02-1230. 193p. NTIS $7.00. 

To develop a method for characterizing particulate emis- 
sions from diesel engines, one 2-stroke cycle engine and one 4- 
stroke cycle engine were operated in both individual steady-state 
modes and according to a variation of the 13-mode diesel emis- 
sions measurement procedure. Both engines were operated on 
three fuel types, each of which was used with one of two available 
diesel fuel additives as well as by itself. The primary particulate 
sampling technique employed was a dilution tunnel; secondary 
evaluation techniques included a diluter-sampler, a light extinction 
smokemeter, and a filter-type sampling smokemeter. Gaseous emis- 
sions were also measured, providing a running check on engine 
condition. Particulate mass rates were calculated from gravimetric 
data, and analysis of particulates included determination of sulfur, 
carbon, hydrogen, nitrogen, phenols, nitrosamines, trace metals, 
and organic solubles. 


23674 Exhaust gas purifier. Tamachi, Y.; Kanzaki, Y.; Hondo, 
K.; Uchida, S. (to Hoei Kogyo Kabushiki Kaisha). US Patent 
3,957,471. 18 May 1976. Priority date 21 Dec 1973, Japan. 8p. 

An exhaust gas purifier is described for removing unburned 
solid particles, sparks, and flames contained in exhaust gas 
discharged from internal and external combustion engines. The 
device includes a closed cylindrical member connected to the ex- 
haust port of an engine and a swirl-generating member disposed in 
the cylindrical member and provided with swirl vanes for swirling 
the exhaust gas. The length of time that the exhaust gas is disposed 
in the cylinder is extended and unburned solid particles, sparks, 
and flames contained in the exhaust gas are centrifugally separated 
and extinguished thereby discharging relatively clean gas. 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 23012, 23498, 23594 
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23675 Desulfurization of gasoline. Berger, J.E. Research Trian- 
gle Park, NC; National Inst. of Health (1974). 31p. 

From Conference on health consequences of environmental 
controls: im ota of mobile emissions controls; Durham, NC, USA 
(16 Apr 1974 

Although gasoline blending streams exhibit widely varying 
sulfur concentrations, significant quantities of low-sulfur motor 
gasoline cannot be manufactured by reallocation of existing com- 
ponents without substantial sacrifices in the useful properties of 
the remaining fuels having normal sulfur levels. To meet the an- 
ticipated demand for low-sulfur unleaded gasoline which may be 
required for catalyst-equipped automobiles it will be necessary to 
install process equipment based on known hydro-treating technolo- 
gy. The effects which this construction program would exert on the 
activities, abilities, and needs of one petroleum refiner are 
sketched for two degrees of sulfur removal. The impacts of in- 
stalling the process facilities which would be necessary are 
discussed in terms of time requirements, capital needs, and added 
energy expenditures. The anticipated demand for unleaded 
gasoline is such that additional desulfurization capacity may be 
required by 1978. For Shell Oil, capital investments of $70 million 
or $175 million would be required to produce sufficient gasoline in 
1978 having 100 ppm or 50 ppm sulfur contents, respectively. The 
additional hydrotreating and related required processing will im- 
pose an additional energy need. The gasoline pool volume would 
shrink somewhat if crude intake is unaltered. 


23676 Fuel compositions and additive mixtures containing car- 
boxymethoxy acid esters for alleviation of exhaust gas 

plugging. Gautreaux, M.F. (to Ethyl Corp.). US Patent 
3,958,955. 7 Jul 1975. vp. 

A gasoline is described for an internal combustion engine 
having a cyclopentadienyl manganese tricarbonyl antiknock com- 
pound and a compound to reduce plugging of an exhaust gas 
catalyst. The general chemical composition of the compound and 
options for various radicals are discussed. 


23677 Alkyldiaminoamids of fatty acids as gasoline additives. 
Yount, J.B. (to ICI United States Inc.). US Patent 3,923,474. 2 
Dec 1975. Filed date 11 Nov 1974. 6p. 

Gasoline fuel compositions containing an additive having 
the general formula R—NHCH,CH,;,CH,NHCO—R’ are improved 
by the incorporation of a second additive having the general for- 
mula R an 
aliphatic hydrocarbon radical having 10 to 20 carbon atoms, R’ is 
an aliphatic hydrocarbon radical having 9 to 19 carbon atoms, and 
R” is an aliphatic hydrocarbon radical having 10 to 15 carbon 
atoms. The carburization systems of internal combustion engines 
operating on gasolines containing these additives remain low in 
oe its of varnish scale which normally results from un- 
treated 


MATERIALS 


REFER ALSO TO CITATION(S) 24957 


23678 (COO—1198-1177) Science of materials progress re- 
port, July 1, 1975—June 30, 1976. (Illinois Univ., Urbana (USA). 
Materials Research Lab.). Apr 1976. Contract E(11-1)-1198. 
140p. Dep. NTIS $6.00. 

Research in Metallurgy and Ceramics included the in- 
vestigation of the mechanical properties, stress corrosion cracking, 
and fracture of metals, alloys, and transition metal compounds; the 
investigation of the dynamic structure of water and electrolyte 
solutions at high temperature and pressure; and the investigation of 
the properties of oxides and of the magnetic properties of alloys. 
Solid state Physics research was focussed on the electronic proper- 
ties of solids and on defects in crystal structure including radiation 
damage. Important topics of investigation were the effect of dislo- 
cations and impurities on the mechanical properties of metals, dif- 
fusion processes in superionic conductors, the defect structure of 
quantum crystals, high pressure studies of the electronic structure 
of phosphors, and the magnetic structure of transition metal atoms 
in nonmagnetic host crystals. The program is planned to provide 
an atomic understanding of energy flow, conversion and storage 

and to support with basic research the development of 
improved materials for energy applications. 


23679 (ORNL—5135) Solid State Division annual progress re- 
port for period ending December 31, 1975. Wilkinson, M.K.; 
Young, F.W. Jr. (Oak Ridge National Lab., Tenn. (USA)). May 
1976. Contract W-7405-eng-26. 177p. Dep. NTIS $7.50. 


Research activities are reported in programs on theoretical 
solid state physics, physical properties of solids, oe effects in 
metals, neutron scattering, research materials, and isotope research 
materials. (JRD) 


23680 ee 5515) Workshop on technical assessment 
of industrial thermal insulation materials: summary. Peterson, S. 
(ed.). (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Con- 
tract W-7405-eng-26. 28p. Dep. NTIS $4.00. 

Over 80 participants representing 50 organizations met to 
discuss the report, Industrial Thermal Insulation—An Assessment, 
ORNL/TM-5283. Presentations on the performance of available 
materials, economic considerations, and measurement problems 
were followed by discussion. A final wrap-up session concluded 
that the report was valuable in pointing the direction for needed 
effort in the area, confirmed the indicated actions needed to 
further industrial application of insulation, and called for future 
meetings to continue the dialogue between the various facets of 
the industry. 


23681 a Se Technical notes on the shape factor of 
particles "curve-fitting method’’. Nakano, S.; Endo, S. Trans- 
— Zairyo; 24: No. 262, 11- 15(Jul 1975). 20p. Dep. NTIS 

A minimum circle circumscribing the projection of a parti- 
cle is divided into four parts by defining the circumcenter as the 
origin of a Cartesian . The shape index of the 
Projection a@ is obtained by fitting the contour of each part of the 
projection on a mathematical equation. The degree of ratio to cir- 
cle, phi/sub p/ defined as the ratio of an area of a figure by curve- 
fitting to that of a minimum circumscribed circle of the projection 
is given as follows: phi/sub p/ = a(a,b, + agb, + asbs + a,b,)/( 
a/4)d,?, where dy is the diameter of the minimum circumference 
and is related to the major axis of the projection by a/sub n/ = a = 
d,/2, and b is the minor axis of the projection. This type of analysis 
for a shape factor of projection is called the ‘‘curve-fitting 
method’’. The ratio to sphere, PSI/sub t/ = phi/sub t/ \/phi/sub t/ 
which is determined by the ratio of true area of the projection of a 
model particle to the area of a circumscribed circle for the same 
projection, coincides well with that determined by the ‘‘curve- 
fitting method’’. By using various kinds of model particles, = 
comparisons among the Wadells’ degree of true sphericity, the 
space fitting factor, and the degree of ratio to sphere are carried 
out. 7 figures. 


23682 (ERDA-tr— 157) Study on the shape characterization of 
Tsubaki, J.; Jimbo, G.; Wade, R. Translated from Zairyo; 
24: No. 262, 38-42(Jul 1975). Dep. NTIS $3.50. 

Analysis of the circumferential line of the projected figure 
on a particle by using a stylus profilometer (graf-pen digitizer) is 
proposed. The circumferential profile is digitized and converted to 
x, y values, so as to feed it into computer calculation, and then the 
center of gravity is obtained by calculating the moment of mass 
(area). Then, this circumferential line is unrolled around the 
center of gravity against angle theta. From this unrolled line, the 
projected area diameter, D/sub s/, the diameter of the circle of 
equal perimeter, D/sub I/, and the average values of R, R/sub m/, 
are calculated, where R is the distance between the center of 
gravity and the circumferential line. With these diameters, three 
circularities, psi(= D/sub s//D/sub 1/), psi/sub s/(= 2 R/sub 
m//D/sub s/),and psi/sub 1/(= 2 R/sub m//D/sub 1/), are defined as 
the characterization of the shape of a particle. As examples, three 
models (roundness, concave, convex) and four materials are . 
selected, and three circularities are calculated. From these results, 
it can be found that when the shape of the particles is properly 
characterized, the values of some circularities show very sharp dis- 
tribution and consequently a particle can be clearly identified from 
other particles. For example, iron powder can be identified more 
— by its psi/sub 1/ value, and limestone, by its psi/sub s/ 

e. 


METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 23230, 25171 


23683 (RDT-M—3- — Seamless ferritic alloy steel 
additional 


pipe (ASME SA-335 requirements). (Energy 
Research and an ed Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. 9p. RSO. 

This standard covers seamless ferritic alloy steel pipe for 
nuclear and associated applications. General requirements, 
purchase basis, additional requirements, application supplements, 
optional provisions, and referenced documents are covered. (DLC) 
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—— materials progress. 21st national SAMPE 
symposium and “sg wi Los Angeles, California, April 6—8, 
1976. Azusa, CA; Society for the Advancement of Material and 
Process Engineering (1976). 1063p. (CONF-760409— ). $40.75. 
From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 
ica tUSAS (6 Apr 1976). 
ERA. (RCK) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 22886, 23855, 23953 


23685 (AD-A—010497) The preparation of modified Nitinol 

Final report. Drennan, D.C.; Jackson, C.M. (Battelle 
Columbus Labs., Ohio (USA)). 25 Mar 1974. Contract N60921- 
74-C-0172. 16p. NTIS $3.25. 

To provide material for use in a corrosion research pro- 
gram, the Naval Ordnance Laboratory contracted with Battelle's 
Columbus Laboratories to prepare large research samples of plate 
of six Nitinol alloys. Using melting procedures developed earlier by 
Battelle-Columbus, six 65-pound ingots were vacuum-induction 
melted and cast at Battelle-Columbus. All six ingots were found to 
be free of secondary pipe and porosity. The chemical compositions 
of five of the alloys are very close to the aim compositions; that of 
the sixth alloy differs somewhat, but should be satisfactory for the 
intended use. 


23686 (IS-T—718) Crystallography of preferred growth in 
lead—tin alloys. Mourer, D.P. (Ames Lab., lowa (USA); lowa 
, Ames ( (USA)). Jun 1976. 


State Univ. of Science and Techno! 
Contract W-7405-eng-82. 65p. Dep. 
Thesis. 


The preferred growth of the lead—tin eutectic alloy was stu- 
died by use of electron channeling techniques in a scanning elec- 
tron microscope. Four distinct crystallographic modes were found 
to exist depending on the imposed growth velocity. The extent of 
the range of the stability of each mode was experimentally deter- 
mined in a directional solidification apparatus and rationalized in 
terms of simple physical reasoning. Microstructural observations 
are discussed in terms of the nature of the extent of the stability of 
the various crystallographic relationships. Lamellar spiraling about 
the growth direction was found to occur in one crystallographic 
mode and the parameters controlling it, growth velocity and tem- 
perature gradient, were investigated. The rate of lamellar spiraling 
was found to increase by increasing solidification rate or tempera- 
ture gradient. The study suggests that considerably more control 
over the microstructural and crystallographic characteristics of a 
eutectic structure is possible than was previously believed. 17 
figures, 34 references. 


23687 (IS-T—723) Strain distribution analysis in ring upset 
and hot-rolling by photoplasticity. Oyinlola, A.K. (Ames 
Lab., nord (USA)). Jun 1976. Contract W-7405-eng-82. 97p. Dep. 


Thesis. Submitted to Iowa State Univ. of Science and 
Technology, Ames. 

Photoplasticity was used to determine the three-dimensional 
strain distribution in upset forged rings and in hot rolled bars. A 
70 percent rigid Laminac mixed with 30 percent flexible Laminac 
polyester resin which simulates aluminium deformed at 425°C, was 
used in the strain analysis. A good correlation was found between 
the neutral radius determined graphically from the three-dimen- 
sional strain distribution along the mid-section of the ring plotted 
against the relative distance r - to/R - rf», and the neutral radius 
determined using Avitzur’s mathematical solutions for compressed 
rings. However, as has been indicated for metals as well, the inter- 
facial friction factor m determined by another Avitzur's relation- 
ship to the 70:30 Laminac rings was found, in certain instances, to 
be in excess of unity. This tends to invalidate his theoretical solu- 
tions for determining the interfacial friction factor, m. The ratio of 
the final width to the original width (which is equivalent to ep- 
silon/sub x/ at the edge of the rolled block) increased with reduc- 
tion, thereby supporting the theoretical prediction of Oh and 
Kobayashi for spread during rolling. Double-bulging was found to 
be less in 1-in. wide blocks than in 2-in. wide blocks. Uniform 
spread on both edges of the block of this size was found to exist at 
higher reductions either at a roll speed of 0.2 or 0.05 rpm. Plane- 
strain was found to exist only when the 2-in. wide blocks were 
rolled at 0.2 rpm either at lower or higher percentage reductions. 
The viscoelastic property of the 70:30 Laminac mixture still stands 
as a major problem in reaching a quantitative strain distribution in 
either the compressed rings or the rolled blocks. 
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23688 (MLM— 2289) Suitability of Tophet C-Alloy 52/Kovar 
components to hydrogen environments. Gebhart, J.M.; Kelly, M.D. 
(Mound Lab., Miamisburg, Ohio (USA)). 22 Jun 1976. Contract 
E-33-1-GEN-53. llp. Dep. NTIS $3.50. 

The suitability of Tophet C-Alloy 52/Kovar weldments to 
hydrogen embrittlement were investigated because of their poten- 
tial as candidate materials in fabrication of minaturized initiators 
for pyrotechnics. Cathodic charged samples were statically loaded 
for extended periods of time resulting in no load failures and in 
ductile fracture surfaces indicating resistance to hydrogen embrit- 
tlement. 20 figures. 


23689 (RDT-M—3-27T(4-76)) Seamless and welded small 
diameter austenitic stainless steel tubing (ASTM A 632 with addi- 
tional requirements). (Energy Research and Development Adminis- 
tration, Washington, D.C. (USA). Div. of Reactor Development 
and Demonstration). Apr 1976. 10p. RSO. 

This standard covers seamless and welded small dia 
austenitic ss tubing for nuclear and associated applications. 
General and additional requirements, purchase basis, application 
supplements, optional provisions, and referenced documents are 

) 


covered. (DLC 


23690 (SAND—76-0137) Two techniques for characterizing 
surfaces for adhesive bonding. Jennings, C.W. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). May 1976. Contract AT(29-1)-789. 
35p. Dep. NTIS $4.00. 

Beta backscatter and radiochemical evaporative rate analy- 
sis were used to rapidly distinguish between different surface treat- 
ments given to aluminum and stainless steel alloy specimens prior 
to adhesive bonding, and to monitor the reproducibility of a par- 
ticular treatment. Consistency of polishing or sandblasting of chro- 
mate etched specimens was measured in a few minutes by beta 
backscatter using a “C (0.155 MeV) source. Beta backscatter 
counts with a high output “C source were 15 percent lower for 
sandblasted than polished surfaces. The effect of anodizing, change 
in alloy composition, and residual polymer film on a metal surface 
was readily detected by beta backscatter. Reproducibility of the 
chemical state of surfaces was monitored by radiochemical 
evaporative rate analysis using “C labeled compounds. Con- 
taminated surfaces were detected in 1 to 4 minutes. The effect of 
plasma treatment on silicone surfaces and chemical treatment of 
Teflon surfaces was shown by differences in surface radiochemical 
retention. The relative levels of adsorption sites on aluminum and 
stainless steel surfaces was demonstrated by following the retention 
of single additions of radiochemical over long intervals and by 
saturating the surfaces with radiochemical. Sandblasted surfaces 
saturated with “C labeled ethyl butyric acid chemisorbed more 
than that of polished surfaces. Monolayer quantities of labeled 
diethyl succinate were found to persist with little loss for over 5 
years on surfaces of aluminum specimens stored in loosely covered 
glass containers. Adsorbed radiochemical which was chemisorbed 
in less than monolayer quantities was observed to transfer from 
one specimen surface to another within one day while stored in an 
unsealed glass container. Physical contact between the specimens 
was not required for the transfer. 


23691 (SAND—76-8225) Adhesion of electrodeposited 
coatings on U—Ti and Mulberry. Johnson, H.R.; Dini, J.W. 
(Sandia Labs., Livermore, Calif. (USA)). May 1976. Contract 
AT(29-1)-789. 12p. (CONF-760540—2). Dep. NTIS $3.50. 

From Conference on high density alloy penetrator materials; 
Sena. Virginia, United States of America *USA® (24 May 

) 

Quantitative test data are presented for two etched and 
plated uranium alloys, U-0.75 Ti a mulberry (U-7.5 Nb, 2.5 Zr). 
Conical head tensile tests showed that the bond between nickel 
plating and U—Ti was stronger than that between nickel plating 
and mulberry. Ring shear tests showed that electroplated nickel 
coatings are more adherent than other coatings applied to U—Ti. 
Utilizing a newly developed etchant for mulberry, large cylinders 
of this material were joined to aluminum and then tensile tested. 
Results showed that the strength of the joint was directly in- 
fluenced by the taper angle on the mulberry. 


23692 (WAPD-TM— 1260) Review of minor element effects on 
the arc and weld penetration. Glickstein, S.S.; Yeniscavich, W. 
(Bettis Atomic Power Lab., Pittsburgh, Pa. (USA)). May 1976. 
Contract E(36-1)-GEN-14. 74p. Dep. NTIS $4.50. 

Changes in weld penetration in different heats of the same 
material have been attributed to variations of minor elements. A 
critical review of all the available literature indicates that the addi- 
tion of halides to the base material improves weld penetration. 
Presence of oxygen in the weld material has been reported to have 
both positive and negative effects. Al addition to the arc or exces- 
sive Al in the base material has been observed to produce a flared 
arc at the anode surface. In many cases these changes are accom- 
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panied by variations in the arc voltage which can act as a warning 
signal. Changes in weld penetration can be due to heat-to-heat 
chemical variation or to several factors which influence the arc 
discharge, such as electrode configuration and composition, or sur- 
face tension of the weld pool. An attempt was therefore made to 
provide some beginning and rationale for understanding how the 
properties of minor elements can affect the factors which influence 
weld penetration. The factors discussed relate to changes in the 
work function of both the anode and cathode surfaces, the arc 
voltage and arc configuration, in addition to surface tension effects 
of the weld puddle and arc stability. In order to provide experi- 
mental data to this problem area, a spectroscopic analysis of a typ- 
ical GTAW arc was undertaken and a simple test initiated to 
determine the ‘‘penetration’’ qualities of various heats of EN 82 
filler material. Results and conclusions are reviewed. 28 figures, 5 
tables, 49 references. (DLC) 


23693 (Y—2048) Effect of electrical discharge machining on 
uranium-0.75 titanium and 3.5 nickel-1.5 iron alloys. An- 
derson, R.C. (Oak Ridge Y-12 Plant, Tenn. (USA)). Jun 1976. 
Contract W-7405-eng-26. 17p. Dep. NTIS $4.00. 

It was found that U—0.75 Ti alloy cracked if the EDM 
parameters were out of control, and precipitation of carbides ad- 
jacent to the EDM surface took place during subsequent solution 
quenching. Cracks form in the ‘‘recast’’ layer when solution- 
quenched U—0.75 Ti alloy undergoes EDM, and the cracks 
propagated during subsequent nickel plating. If the recast layer 
was removed prior to nickel plating, only a slight loss in strength 
resulted, compared to conventional machining. W—3.5 Ni—1.5 Fe 
alloy also sustained some surface damage during EDM and also ex- 
perienced a small loss in strength compared to conventionally 
machined material. 12 figures, 4 tables. 


23694 (Y/DA—6706) Welding copper to itself and to steel. 
Turner, P.W.; Collins, W.C.; Gillespie, D. Jr.; Mcllwain, R.L.; Wat- 
son, L.C. (Oak Ridge Y-12 Plant, Tenn. (USA)). 1976. Contract 
W-7405-eng-26. 35p. (CONF-760468—2). Dep. NTIS $4.00. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America *USA® 
(23 Apr 1976). 

Five applications have been described in which oxygen-free 
copper was joined either to itself or to steel. Braze welding and the 
use of transition welds were utilized on dissimilar metal joints. 
Welding was performed with either the gas tungsten-arc process or 
with the gas metal-arc process. Selection of copper for welded 
structures and the welding difficulties stemming from the high 
thermal diffusivity of copper were considered briefly. Descriptions 
were provided of welded hardware that covered the design of 
welds on water-cooled arc-melting crucibles, NaK-cooled casting 
crucibles, components for radio-frequency cyclotrons, and steel 


valve parts subj to metal-to-metal wear in a corrosive en- 
vironment. 30 fig. 
23695 Auxiliary systems (Rev. 1): welding of systems com- 


ponents (specifications) (29 Aug 1973) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2501). 

28 drawings. 

Specifications, methods, and drawings are given for the 
welding of nickel austenitic stainless steel pipe, thin wall tube, and 
component fittings. (PMA) 


23696 Certified weld joints ( 
Materials). (California Univ., 
Lawrence Livermore Lab.). (CAPE—2503). 
drawings. 
Specifications and drawings are given for welded joints of 
valves, tubes, walls, etc. Tungsten electrode inert gas welding was 
used, and materials were mainly 316 stainless steel. (PMA) 


amination and of prosthetic appliances. Gray, R.J. 
(Oak Ridge National Lab., TN). pp 177-186 of In Microstructural 
science. Vol. I. Gray, RJ. (ed.). New York; American Elsevier 
Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

Current materials for prosthetic appliances include plastics, 
rubbers, stainless steels (types 316, 316L, 317), cobalt-chromium 
alloys, titanium, ceramics, bone, individually or in combinations. 
Several of these materials are well known to the metallographer 
and have been studied in great detail in various engineering 
developments. The position of metallography in the development 
and postservice evaluations of some animal and human implants is 
new to many metallographers; however, a great potential for ser- 
vice exists. Some information relative to biomaterials seminars 


) (29 Oct 1974) 
Livermore (USA). 


sponsored by Polytechnic Institute of Brooklyn and Clemson 
University and some examples of metallographic examinations of 
postservice human implants are presented. 


23698 Macroexamination of uranium alloys. Jackson, R.J.; 
Lucas, R.L.; Calabra, A.E. (Dow Chemical, Golden, CO). pp 211- 
220 of In Microstructural science. Vol. I. —y RJ. (ed.). New 
York; American Elsevier Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

Two Te fr ures for macroetching uranium-base alloys are 
described. first procedure consists of Geoasanaies, fol- 
lowed by immersion etching in a HNO;—HAc solution. This 
procedure is ideal for large nonflat specimens. The second 
procedure is one of mechanical grinding followed by a vibratory 
polish-attack macroetch. This procedure is ideal for macropatterns 
that are difficult to develop. Photomacrographs of uranium alloy 
castings and forgings prepared in this manner are presented, as are 
the limitations of the procedures. 


23699 Selective of Cu—Be—Ni—Zr alloy by potentio- 
static method. Mihajlovic, A.; Mance, A.; Perovic, V. (Inst. of 
Nuclear Science, Beograd—Vinca, Yugoslavia). pp 259-266 of In 
Microstructural science. Vol. I. Gray, R.J. (ed.). New York; Amer- 
ican Elsevier Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chi , Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

The anodic behavior and metallographic etching of a 
quaternary Cu—Be—Ni—Zr alloy in 65 percent phosphoric and 50 
percent citric acid have been studied by means of the potentio- 
static method. The results show a basically different behavior of 
this alloy in two electrolytes. A passivation film is formed in 
phosphoric acid in the potential range -650 to -450 mV (SSE), 
while in citric acid the anodic dissolution is continuously ac- 
celerated with increasing potential. Consequently, revealing the 
microstructure in two electrolytes occurs at different potentials 
and etching times. The citric acid was also found to be very effi- 
cient for selective anodic dissolution of Cu-matrix and isolation of 
intermetallic phase. 


23700 Infiltration of metallographic specimens with metallic al- 
loys. Rose, E.T.; DeRoos, L.F. (Oak Ridge Y-12 Plant, TN). pp 
275-282 of In Microstructural science. Vol. I. Gray, R.J. (ed.). 
New York; American Elsevier Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

A simplified technique has been devised for infiltrating 
porous and particulate materials with a metallic alloy for metallo- 
graphic processing. This technique has been found suitable for 
processing production — uantities of a specimens for 
microexamination and electron microprobe analysis. 


23701 Chemical polishing of partially oxidized T-111 alloy. Te- 
aney, P.E. (Mound Lab., Miamisburg, OH). pp 293-297 of In 
Microstructural science. Vol. I. Gray, R.J. (ed.). New York; Amer- 
ican Elsevier Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

The specimens were pressure-mounted in Bakelite and 
ground through 600 grit on silicon carbide papers. The specimens 
were rough-polished on a vibratory polisher for 4 to 6 h, using a 
water slurry of one micron alumina on Texmet, followed by 0.3-u 
alumina on Texmet overnight. Final polishing was accomplished by 
continuous swabbing with a chemical polish. A chemical polish 
consisting of ten parts lactic acid, four parts nitric acid, and four 
parts hydrofluoric acid worked well for the T-111 parent material 
specimens; however, in the partially oxidized specimens, considera- 
ble pitting and staining occurred in the oxygen-affected zone and 
in the transition zone between the oxygen-affected zone and the 
parent material. A chemical polish was developed for the partially 
oxidized specimens by adjusting the ratio of the acids to ten parts 
lactic acid, two parts nitric acid, and two parts hydrofluoric acid. 
This slowed the chemical attack on the oxygen-affected zone con- 
siderably and, with continuous swabbing, the pitting and stain 
could be avoided. The specimens were rinsed and checked occa- 
sionally on the metallograph to determine when the proper polish 
had been obtained. Some specimens required intermittent polishing 
times up to '/, hour. No relationship could be established between 
the oxygen content of the specimen and the time required for 
chemical polishing in the partially oxidized specimens. However, 
the microstructure of the transition zone was the most difficult to 
obtain, and specimens with uniform reaction zones across the 
width of the specimen polished quicker than those with the transi- 
tion zone. 
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Ishikawa, Y.; Yamaya, Y. pp 537-547 of In Proceedings of the 
seventh annual offshore techno conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

technology ; Houston, Texas, 


From Offshore 
USA (5 May 1975). 

See CONF-750516—P2. 

A new mechanized self-shielded arc welding process has 
been developed to automatically weld the single-bevel narrow 
groove. It is distinguished by the flat bead appearance in the nar- 
row groove that can be achieved by alternately changing the weld- 
ing current and arc voltage high and low. Use of the new process 
for welding heavy-walled pipe piles in offshore platform construc- 
tion has been found to increase productivity and reduce manpower 
requirements compared with conventional manual welding. 


23703 Assessment of shielded metal arc electrodes for the un- 
derwater welding of carbon manganese structural steels. Stalker, 
A.W.; Hart, P.H.M.; Salter, G.R. pp 549-557 of In Proceedings of 
the seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

In tests to assess the underwater running characteristics and 
crack-susceptibility of various electrode types, the most promising 
were found to be a ferritic electrode with an oxidizing iron oxide 
flux coating and a high nickel austenitic type. Even with these 
electrodes, however, it was to apply continuous heating 
during the welding cycle in order to avoid hydrogen cracking in 
butt welds on 3 structural steels. 


23704 Summary of 26 underwater welding habitat jobs. Gaudi- 
ano, A.V. pp 559-570 of In Proceedings of the seventh annual 
offshore techno! conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Underwater, dry environment, habitat welding became an 
effective tool when it was impractical to raise pipes to the surface 
for flange attachment or repairs. Summarized are 26 jobs where 
fusion weld joints were made in an Underwater Welding Habitat. 


Not being mechanical joints, the possibility of leakage and environ- 

mental problems are avoided. The technique was used to join new 

pipelines, risers, repair and modify existing pipelines, and struc- 

— and is applicable to sewer outfall lines, communications ca- 
etc. 


23705 Method for preparing high transition temperature 
Nb;Ge superconductors. Newkirk, L.R.; Valencia, F.A. (to Energy 
Research and yong ag Administration). US Patent Applica- 
tion 590,757. 26 Jun 1975. Sp. 
Bulk coatings of NbsGe superconductors having transition 
temperatures in excess of 20°K are readily formed by a chemical 
vapor deposition technique involving the coreduction of NbCI; and 
Gecl, in the presence of hydrogen. The NbCl,; vapor may ad- 
vantageously be formed quantitatively in the temperature range of 
about 250 to 260°C by the chlorination of Nb metal provided the 
_ ey of the product NbCl; vapor is maintained at or 
t 0.1 atm. 


23706 Failure mechanisms of superhard materials when cutting 
superalloys. Focke, A.E.; Westermann, F.E.; Ermi, A.; Yavelak, J.; 
Hoch, M. (Univ. of Cincinnati). pp 271-285 of In Bicentennial of 
materials progress. Azusa, CA; Society for the Advancement of 
Material and Process Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials Progre rogress; Los Angeles, California, United States of Amer- 
ica *USA® (6 Apr 1976). 

See CONF-760409—. 

To provide samples for studying in detail the failure 
mechanisms of superhard materials when cutting superalloys, turn- 
ing tests have been run on Inconel 718 and Rene 95 with several 
types of cemented carbide and with compacted cubic boron 
nitride. In addition to making the usual examination of the tools 
for flank and crater wear, detailed metallographic examinations 
have been made on the tool and the chips. Also, the temperatures 
of the tool at a point close to the cutting edge has been measured 
continuously during the cutting operation with a Vanzetti Infrared 
Thermal Monitor. 

23707 Polyimide adhesives for weld-bonding titanium. 
Vaughan, R.W. (TRW Systems Group, Redondo Beach, CA); 

, C.H.; Baucom, R. PP 362-382 of In Bicentennial of 
materials" progress. Azusa, CA; Society for the Advancement of 
Material and Process Engineering (1976). 
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posium on bicentennial of 


From 21. national SAMPE 
fornia, United States of Amer- 


aterials ; Los Angeles, Cali 
ion SUSA® (6 Apr 1976). 

See CONF-760409—. 

Two weld bonding processes were developed for joinin 
titanium alloy; one process utilizes a weld-through technique an 
the other a capillary-flow technique. The adhesive used for the 
weld-through process is similar to the P4/A5F system and a new 
adhesive system, CP/CFA, was used in the capillary-flow process. 
Static property information was generated for weld-bonded joints 
over the temperature range of 219 to 561°K and fatigue strength 
information was generated at room temperature. Significant im- 

rovement in fatigue strength was demonstrated for weld-bonded 
joints over spot-welded joints. A demonstration was made of the 
applicability of weld-bonding for fabricating stronger stiffened skin 


panels. 


23708 

vanadium, and 

nitrides. Guidotti, R.A.; Atkinson, G.B.; Kesterke, 
ton, DC; Bureau of Mines (1976). vp. 

The thermal decomposition of NbN, Ta;N;, and VN was 
studied with the goal of preparing high-purity metals. Solid-state 
purification and arc and electron-beam melting were examined. 
Electron-beam melting proved to be the most efficient means of 
nitrogen and oxygen removal. Niobium and tantalum of 99.9 per- 
cent purity were prepared by this technique; in the case of vanadi- 
um, — nitrogen could not be reduced below the solid-solu- 
tion level. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 23738, 23832, 23837, 23846, 
23848, 23859, 23860, 23865, 23888, 23890, 23891, 23896, 
23898, 23900, 23901, 23902, 23904, 23905, 23911, 23934 


23709 (AD-A—011280) The au of complex eutectic al- 
to directional solidification. Final report, May 1972—May 
1975. wae E.R.; Kraft, E.H. (United Technologies Research 
Center, East Hartford, Conn. (USA)). May 1975. Contract 
DAHC04-72-C-0041. 56p. (R—75-911345-7). NTIS $4.25. 

The influence of composition, thermal gradient and 
directional solidification rate on the biphase, gamma nickel + delta 
Ni;Nb, structure formed during crystallization was analyzed 


23710 (COM—75-11448) Noble metal constitution diagrams. 
Part II. Final report. Waterstrat, R.M.; Manuszewski, R.C. 
(National Bureau of Standards, Washington, D.C. (USA)). Aug 
1975. 171p. (NBSIR—73-415). NTIS $6.25. 

Sponsored in part by American Dental Association, 
Ceca 4 Ill. and Army Medical Research and Development Com- 
mand, Washington, D.C. 

Six binary constitution diagrams involvin hy noble metals 
are presented. These diagrams include the V- V-Rh, Nb-Os, 
Nb-Pd, Nb-Pt and Ta-Pd alloy systems. Seputnenal alloys were 
prepared from starting materials having a nominal purity of at least 
99.9% and precautions were taken to insure that no significant 
contamination was introduced during alloy preparation and heat- 
treatment. Temperatures were measured to an accuracy within 
plus or minus 20C. (GRA) 


23711 (CONF-751006—P1, pp 187-206) See in 
metals. Dederichs, P.H. (Institut fuer F pe 2, 
Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The theory of self-interstitials in metals is reviewed. First 
the trends as shown by computer simulations are discussed with 
respect to the energies and structure of interstitials in fec and bec 
lattices. The vibrational behavior is treated in detail, with emphasis 
on the occurrence of low frequency resonant modes due to the 
strong repulsion of the atoms in the surrounding of the interstitial. 
Local frequency spectra for the interstitial atoms are presented for 
the 100-dumbbell (fcc). The resonance modes of interstitials lead 
to anomalies e.g. in | Debye-Waller factor, specific heat, elastic con- 
stants and persion curves, some of which have been ob- 
served experimentally. The structure and properties of di-intersti- 
tials are treated briefly. Further the occurrence of mixed dumb- 
bells consisting of one impurity atom and one host atom and their 
dynamics is discussed. 


23712 (CONF-751006—P1, pp 220-226) Change of phonon 

dispersion by interstitials in fcc metals. Schober, H.R. (Institut fuer 

ee Juelich, Ger.); Dederichs, P.H.; Tewary, 
1975 


V.K. 
From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
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for heavy-walled pipe piles of offshore structures. Bada, T.; 


NOVEMBER 1976 


In Fundamental aspects of radiation damage in metals. 

The influence of resonant vibration modes of interstitials on 
the phonon dispersion was calculated for a simplified model of the 
100-dumbbell selfinterstitial in Al and Cu. The parameters were 
fitted to reproduce the measured large change of the elastic shear 
modulus cy and the resonance frequencies as obtained by com- 
puter simulation. The main effect is due to the dumbbell libration 
mode which causes a large shift and broadening of some phonons 
near the resonance frequency. If, with increasing defect concentra- 
tion, the width of the perturbed phonons gets bigger than the one 
of the resonance, the phonons and the resonance mode hybridise. 
This can also occur for substitutional mass defects at much higher 
concentrations. 


23713 (CONF-751006—P1, pp 227-233) Theory of the change 
of elastic constants by interstitials. Breuer, N.; Dederichs, P.H.; 
Lehmann, C.; Leibfried, G.; Scholz, A. (Institut fuer Festkoerper- 
forschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The theory of the change of elastic constants by point-de- 
fects, in particular by interstitials, is briefly summarized. The typi- 
cal effects of spring changes in a defect lattice on the elastic data 
are discussed qualitatively. Numerical results for the change of 
elastic constants by self-interstitials and vacancies are given and 
compared with experimental data for Cu and Al. 


23714 (CONF-751006—P1, pp 247-253) Investigation of in- 
terstitials in metals by means of elastoresistivity. von Stebut, J.; 
Cochard, J. (CEN, Fontenay-aux-Roses, France). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Elastoresistivity kappa at 20 K is shown to be a parameter 
sensitive to interstitials in metals but not to vacancies (kappa = 
const. throughout stage III and IV). For Cu the isolated interstitial 
has a specific elastoresistivity kappa/sub 1i/ = (3.2 +- .4).rho/sub 
FD/, where rho/sub FD/ is the specific resistivity of a Frenkel de- 
fect. The existence of any kind of isolated interstitial appears un- 
likely in stage III. Results for neutron-irradiated Mo are in agree- 
ment with those for Cu. Data corresponding to irradiation with fis- 
sion fragments are interpreted in terms of negative kappa as- 
sociated to small interstitial clusters. For Au the insensitivity of 
kappa to vacancies is confirmed. Low-temperature recovery of 
kappa is associated to close-pair Frenkel defects. 


23715 (CONF-751006—P1, pp 254-260) Theory of polariza- 
tion induced elastic interaction of point defects. Thinkaus, H. 
(Institut fuer Festkoerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The induced interaction due to the diaelastic polarizability 
of point defects is discussed. Like the van der Waals interaction it 
falls off as 1/R°. In spite of this sharp fall off it can become impor- 
tant for defect reactions if the diaelastic polarizability is very high 
as it is known for self-interstitials in fcc metals. In the latter case 
the induced interaction is attractive in all directions. As a first ap- 
proach to the problem continuum theory is used. A lattice 
theoretical treatment is sketched. 


23716 (CONF-751006—P1, pp 261-267) Determination of 
symmetry in a cubic lattice relaxation. 
W.; Verdone, J.; Moser, P. (CEN, Grenoble, France). 


From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Magnetic anisotropy induced by the relaxation of point de- 
fects present in a ferromagnetic cubic crystal is studied, for all 
possible defects symmetries. The ‘‘selection rules’’ obtained are 
applied to the results of the experimental study of the iron self-in- 


23717 (CONF-751006—P1, pp 349-360) Moessbauer studies 
; interstitials in fcc metals. Vogl, G.; Mansel, W. (Univ., Munich). 
975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

An effective way to study interstitials by Moessbauer spec- 
troscopy is to trap them at Moessbauer impurity atoms. This per- 
mits very direct atomistic observations of the interstitials. The 
‘trapping method”’ was applied to dilute AlCo*’ and AgCo*™ alloys 
irradiated with fast neutrons or electrons at varying irradiation 
conditions. The following results were obtained: Interstitials are 
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trapped in the nearest neighborhood of the impurities. They give 
rise to remarkable large mean square displacements which in- 
dicates low-frequency interstitial vibrations. The trapping, particu- 
larly in stage I, and the detrapping of the interstitials could be pur- 
sued. Whereas if AgCo interstitial release occurred in stage Il, it 
could be proved that the interstitials trapped in AlCo were annihi- 
lated by freely migrating vacancies in stage III. 


23718 (CONF-751006—P1, pp 525-531) Effective diffusion 
constant in crystals with Schroeder, K. (Institut fuer Fest- 
koerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The diffusion constant of mobile defects is diminished by 
the presence of traps because the interaction lowers the jump 
frequencies in the neighborhood of traps. Using standard 
techniques of scattering theory for randomly disordered systems, 
an explicit expression is obtained for the dependence of the effec- 
tive diffusion constant on the density of traps and the change of 
the jump frequencies. The results for simple microscopic models 
are compared to a phenomenological theory, and the significance 
of parameters like binding energy and trapping radius is discussed. 


23719 (CONF-751006—P2, pp 1221-1235) Origin and stabili- 
ty of defect structures: the void lattice and similar phenomena. 
Stoneham, A.M. (AERE, Harwell, Eng.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The void lattice is an impressive example of the many solid- 
state systems which show periodicity. The reasons for ordering and 
the factors determining the scale of the order are compared, giving 
a context within which the void lattice can be discussed. The 
reasons for the stability of the void lattice are summarized. Availa- 
ble information about the mechanism of formation is analyzed, 
with emphasis on electron diffraction results. 


23720 (LA—6251) Crystal structures of cerium metal at high 
pressure. Zachariasen, W.H.; Ellinger, F.H. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1976. Contract W-7405-Eng-36. 10p. 
Dep. NTIS $3.50. 

The high pressure form of cerium metal stable above 51 
kbar, a’-Ce, is found to be orthorhombic with the a-U type of 
structure. At 58 kbar the cell dimensions of a’-Ce are: a = 3.049 
A, b = 5.998 A, c = 5.215 A. A second, metastable phase of ceri- 
um metal, a’’-Ce, has also been observed. It is monoclinic body- 
centered with a deformed, face-centered cubic (fcc) structure. The 
cell dimensions of a’’-Ce at 56 kbar are: a = 4.762 A, b = 3.170 
A, c = 3.169 A, B = 91.73°. The volume change at the a-a’ transi- 
tion point is AV/V = 0.011. Cerium metal is fully tetravalent in 
both a’-Ce and a’’-Ce. 9 tables. 


23721 (LA—6361-MS) Analysis of evidence for an ir- 
reproducible martensite-like behavior in actinide metals and alloys 
below room temperature. Sandenaw, T.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1976. Contract W-7405-ENG-36. 12p. 
Dep. NTIS $3.50. 

Evidence is presented which suggests that a low-tempera- 
ture, martensite-like behavicr may be quite general in actinide 
metals and their alloys and compounds. There may be no metasta- 
ble martensitic embryos in an a-phase structure of high-purity U, 
Np, and Pu formed by a diffusion-controlled B yields a transforma- 
tion, and thus no evidence for low-temperature phases. The effect 
of impurity content on observed low-temperature physical proper- 
ties of these actinides is noted. It is proposed that impurities may 
be playing several roles. They may permit an electron redistribu- 
tion in dilute alloys dependent upon the length of holding time. 
Experimentally determined values for the electronic contribution 
to heat capacity and the density of states of U, Np, and Pu should 
thus vary over a considerable range, as has been observed. Varia- 
tions in interstitial ordering of impurity atoms with processing may 
yield stacking variants of each basic close-packed actinide metal 
structure and thus determine the number and structure of low-tem- 
perature phase. 46 references. 


23722 (LBL—4964) Optical microdiffraction in lattice image 
analysis. Gronsky, R.; Sinclair, R.; Thomas, G. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1976. Contract 
W-7405-ENG-48. 4p. (CONF-760803—5). Dep. NTIS $3.50. 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America *USA* 
(9 Aug 1976). : 

Data from two experiments are presented to illustrate the 
use of laser optical microdiffraction in metallurgical analysis: or- 
dered Mg;Cd and spinodal Au—Ni alloys. (DLC) 


1975. 
terstitial. 
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23723 (LBL—4972) Microstructure of Fe—Cr—Co—Nb—Al 
permanent magnet. Okada, M.; Homma, M.; Kaneko, H.; Thomas, 
G. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Mar 1976. Contract W-7405-Eng-48. 4p. (CONF-760803—9). 
Dep. NTIS $3.5 

From he Electron Microscopy Society of America annual 
meeting; hy Beach, Florida, United States of America *USA® 
(9 Aug 1976). 

"erhe microstructure { an Fe-Cr-Co-Nb-Al permanent mag- 
net is described. An effect of a thermomagnetic treatment on the 
microstructures is also discussed since a thermomagnetic treatment 
plays an important role in producing good magnetic properties in 
this alloy. Investigation results show that the magnetic properties 
of the alloy do not depend on the crystal orientation. This is con- 
firmed by the measurement of the magnetic properties of Fe-30 wt 
percent Cr-23 wt percent Co single crystals. 


23724 (Y/DA—6713) Electron seg ge methods applied 
to studies of recovery and recrystallization in rolled tantalum single 
Johnson, D.H.; Snyder, W.B. (Oak Ridge Y-12 Plant, 
Tenn. (USA)). 1976. 4p. (CONF-760803—1). Dep. NTIS $3.50. 
_ From 34. Electron Microscopy Society of America annual 
; Miami Beach, Florida, United States of America *USA® 
(9 on 1976). 
Dislocation density and cell area were measured in Ta 
monocrystals rolled and annealed. (DLC) 


23725 Detection of strain-induced martensite in types 301 and 
304 stainless steels by epitaxial ferromagnetic etching. Gray, RJ. 
(Oak Ridge National Lab., TN). pp 159-176 of In Microstructural 
science. Vol. I. Gray, R.J. (ed.). New York; American Elsevier 
Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

Types 301 and 304 stainless steels are members of a family 

of wrought austenitic alloys that respond to cold working by trans- 
forming to martensite. Austenite is paramagnetic, so the applica- 
tion of the colloidal-iron technique of magnetic etching is informa- 
tive in determining the presence, distribution, and morphology of 
the strain-induced ferromagnetic martensite. Magnetic microstruc- 
tural studies of post-tested tensile and fatigue specimens are re- 
ported. Both minute and gross martensitic transformations have 
been studied. Cross slip and heterogeneity characteristics and 
several other microstructural features are well defined by this 
etching technique. 
23726 Evaluation of the of the critical point. For- 
tov, V.E.; Dremin, A.N.; Leont’ev, A.A. (Branch of the Institute of 
Chemical Physics, Academy of Sciences of the USSR). High Temp. 
(USSR) (Engl. Transl.); 13: No. 5, 984-992(Sep 1975). 


23727 Time-of-flight atom-probe field-ion for the 
study of defects in metals. Hall, T.M.; Wagner, A.; Berger, A.S.; 
Seidman, D.N. (Cornell Univ., Ithaca, NY). Scr. Metall.; 10: No. 
5, 485-488(May 1976). 

An ultra-high vacuum time-of-flight (TOF) atom-probe 
field-ion microscope (FIM) specifically designed for the study of 
defects in metals is described. Performance experiments show that 
this instrument can clearly resolve the seven stable isotopes of 
molybdenum, the five stable isotopes of tungsten, and the two sta- 
ble isotopes of rhenium in a tungsten-25 at. percent rhenium alloy. 
The entire process of applying the evaporation pulse to the FIM 
specimen, measuring the dc and pulse voltages, and analyzing the 
TOF data is controlled by a Nova 1220 computer. Using auto- 
mated system 600 TOF events min™' can be recorded and 


23728 Observations of B19 ordering in Mg;Cd thin foils. Dut- 
kiewicz, J.; Sinclair, R. (Univ. of California, Berkeley). Scr. 
Metall.; 10: No. 5, 489-493(May 1976). 

Phase transformations found in Mg;Cd foils are described. 
In very thin foils of Mg;Cd (less than or equal to 500 A), the off- 
stoichiometric B19 structure (normally based on MgCd) is 
produced rapidly under high electron flux conditions in a transmis- 
sion electron microscope. This phase is thought to be the most in- 
herently stable at this composition but is prevented from nucleat- 
ing in bulk or thick specimens by the high strain energy involved 
in the transformation. 


23729 Dislocation structure of low angle (110) twist boundaries 
and its relationship to the O-Lattice. Goodhew, P.J.; Darby, T.P.; 
Balluffi, R.W. (Cornell Univ., Ithaca, NY). Scr. Metall.; 10: No. 5, 
495-499(May 1976). 

Several (110) twist boundaries in gold were examined by 
transmission electron microscopy. Thin film bicrystal specimens 
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were used which were by ean apie single crystal 
epitaxial (110) gold films. Twist angles, theta, of 1° to 5° were 
used. The dislocation arrays were examined at 125 kV and imaged 
using [anti 1 11], [1 anti 1 1], [002] and [2 anti 2 0] reflections. 
The results emphasize the fact that the O-Lattice approach to the 
structure of grain boundaries may not be straightforward. In 
general, both simple homogeneous transformations and_ in- 
homogeneous transformations must be considered and there is no 
simple way to predict which may actually apply. Such procedures 
are equivalent, of course, to searching for the dislocation network 
of minimum energy. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 23268, 23271, 23272, 23273, 
23706, 23713, 23715, 23808, 23830, 23849, 23909, 23913, 
24235, 24236 


23730 (AD-A—011647) Notch tensile strength of advanced 
structural grades of beryllium. Technical report, Mar—Aug 1974. 
Nicholas, T.; Atkins, G.R. (Air Force Materials Lab., Wright-Pat- 
terson AFB, Ohio (USA)). Apr 1975. 42p. (AFML-TR—74-252). 
NTIS $3.75. 

Room temperature notch tensile strength of two advanced 
structural grades of beryllium was determined at quasi-static and 
high strain rates. Results on P-1 hot isostatically pressed and S-65 
hot pressed beryllium indicated that the ductility ratio of Gerard 
provides a more reasonable approach to design allowables for 
these materials than tensile elongations for tensile loading in the 
presence of notches. Ductility ratios of .138 for P-1 and .058 for 
S-65 were found to represent these materials adequately for values 
of the theoretical elastic stress concentration factor less than five. 


23731 oe Effect of hydrogen on internal friction 
of several Ti alloys. Technical report. Guiles, N.L.; Ono, K. 
(California Univ., Los Angeles (USA). Dept. of Materials). Aug 
1975. Contract N00014-67-C-0439. lip. NTIS $3.25. 

A resonant bar apparatus employing a three-component 
piezoelectric composite oscillator system was used to make inter- 
nal friction and modulus measurements in several titanium alloys 
in the range of 80 to 400°K. Emphasis was placed on the alpha 
plus beta alloy, Ti-6Al-4V, but the study also included pure Ti, Ti- 
Al alloys (1, 3 and 10 at.%), Ti-6Al-6V-2Sn, Ti-8Al-1Mo-1V and 
Ti-17.5Mo alloys. The effect of hydrogen impurities on internal 
friction was investigated, and a Snoek-type relaxation peak was ob- 
served in beta-containing alloys. In the case of Ti-6AI-4V, the peak 
was found at 144°K in the kilohertz frequency range with a relaxa- 
tion strength of 0.0035/at.% hydrogen. The peak was absent in 
pure Ti, Ti-Al alloys or quenched Ti-6Al-4V alloy, indicating the 
need of bcc lattice. The peak was also observed using 10MHz 
pulse-echo internal friction measurements at 195°K. (GRA) 


23732 (AD-A—015729) Effect of plastic prestrain on the ten- 
sile strain to failure of beryllium. Interim report, Jul—Dec 1974. 
Nicholas, T. (Air Force Materials Lab., Wright-Patterson AFB, 
Ohio (USA)). Jun 1975. 25p. (AFML-TR—75-52). NTIS $3.25. 
Results of tensile tests on specimens of CIP/HIP P-1 berylli- 
um previously prestressed into the plastic range are presented. 
Two types of prior deformation are considered, a plastic precom- 
pression and a plastic pretension followed by plastic compression. 
Data from tests involving levels of prestress between 40 and 55 ksi 
show no reduction in the uniaxial tensile strain to failure as a 
result of prior plastic deformations as high as one percent. An in- 
crease in flow stress is observed for the precompressed 
specimens. 
23733 (CONF-750918—2) Prediction of toughness behavior 
usin ed Charpy specimens. Paper 75-Pet-25. Diesburg, 


y 
D.E. (Climax Molybdenum Co. of Michigan, Ann Arbor (USA)). 
7 12p. American Society of Mechanical Engineers, New York, 


From The petroleum mechanical engineering conference; 
Tulsa, Oklahoma, USA (21 Sep 1975). 

Various toughness tests were performed on controlled-rolled 
Mn-Mo-Nb steel to evaluate the effect of specimen size on fracture 
properties. The Charpy V-notch impact energy curves were com- 
pared with the ductile-to-brittle transition temperature behavior 
determined using full-thickness tests. It was found that the Charpy 
V-notch specimen is limited in its ability to predict the ductile-to- 
brittle transition temperature behavior of thick plate. However, 
fatigue-precracked Charpy impact specimens did give a transition 
behavior corresponding to that of 5/,-in. thick machine-notched 
dynamic tear specimens. In the ductile regime, Charpy V-notched 
specimens absorbed less energy per area than the full-thickness 
specimens. Instrumenting the Charpy test provided a means 
whereby the beginning of the ductile-to-brittle transition region 
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could be quantitatively defined more precisely than by means of a 
visual evaluation of the fracture appearance. Using precracked 
specimens in the instrumented Charpy test provided a nil-ductility 
transition temperature (NDTT) value that agreed with the results 
obtained using the full-thickness Robertson test. 


23734 (CONF-760503—1) Effect of sodium on the creep-rup- 
ture behavior of type 304 stainless steel. Natesan, K.; Chopra, O.K.; 
Kassner, T.F. (Argonne National Lab., Ill. (USA)). 1976. Contract 
W-31-109-Eng-38. 9p. Dep. NTIS $3.50. 

From International conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America *USA® (3 May 1976). 

Uniaxial creep-rupture data have been obtained for Type 
304 stainless steel in the solution-annealed condition and after ex- 
posure to a flowing sodium environment at temperatures of 700, 
650, and 600°C.The specimens were exposed to sodium for time 
periods between 120 and 5012 h to produce carbon penetration 
depths of approximately 0.010, 0.020, and 0.038 cm in the steel. 
Results showed that, as the depth of carbon penetration and the 
average carbon concentration in the steel increase, the rupture life 
increases and the minimum creep rate decreases. Creep correla- 
tions that relate rupture life, minimum creep rate, and time-to-ter- 
tiary creep were developed for the steel in both the solution-an- 
nealed and sodium-exposed conditions. Isochronous stress-creep 
strain curves and results on the calculations of the stress levels for 
1 percent creep strain and long-term rupture life are also 
presented. 11 fig. 


23735 (CONF-760503—2) Influence of sodium on the low- 
cycle behavior of types 304 and 316 stainless steel. Smith, 
D.L.; Zeman, G.J.; Natesan, K.; Kassner, T.F. (Argonne National 
Lab., Ill. (USA)). 1976. Contract W-31-109-Eng-38. 7p. Dep. 
NTIS $3.50. 

From International conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America *USA® (3 May 1976). 

Fatigue tests in sodium were conducted to investigate the 
influence of a high-temperature sodium environment on the low- 
cycle fatigue behavior of Types 304 and 316 stainless steel. The ef- 
fects of testing in a sodium environment as well as long-term sodi- 
um exposure were investigated. The fatigue tests were conducted 
at 600 and 700°C in sodium of controlled purity, viz., approxi- 
mately 1 ppM oxygen and 0.4 ppM carbon, at a strain rate of 4 x 
10-*s“". The fatigue life of annealed Type 316 stainless steel is 
substantially greater in sodium than when tested in air; however, 
the fatigue life of annealed Type 304 stainless steel is altered much 
less when tested in sodium. A 1512-h preexposure to sodium had 
no significant effect on the fatigue life of Type 316 stainless steel 
tested in sodium. However, a similar exposure substantially in- 
a fatigue life of Type 304 stainless steel in sodium. 10 

. (auth) 


23736 (CONF-760547—2) Effect of stress relief parameters on 
the mechanical properties of pressure vessel steels and weldments. 
Canonico, D.A.; Stelzman, W.J. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 18p. Dep. NTIS $3.50. 

From Ja Industrial Planning Association symposium; 
Tokyo, Japan (17 May 1976). 

Post weld heat treatments of thick-section A533B steel for 
nuclear pressure vessels are discussed with reference to the ASME 
code. The discussion is in the form of a lecture and summarized by 
noting that the ASME code, in particular Section III, Division 1, 
imposes a post weld heat treatment requirement on pressure ves- 
sels fabricated from low alloy high strength steels. The Code per- 
mits a holding temperature range, the high side of which could 
result in poorer toughness properties. Long times in excess of 100 
hours and/or high temperatures, 649°C can result in an increase in 
the NDT and a decrease in the upper shelf energy. 


23737 (CONF-760905—6) Estimating heat-to-heat variation in 
mechanical properties from a statistician’s point of view. Hebbie, 
T.L. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Computer 
re Div.). 1976. Contract W-7405-eng-26. 29p. Dep. NTIS 
.00. 
From International joint pressure vessels and piping and 
troleum mechanical engineering conference; Mexico City, Mex- 
ico (19 Sep 1976). 

A statistical technique known as analysis of variance 
(ANOVA) is used to estimate the variance and standard deviation 
of differences among heats. The total variation of a collection of 
observations and how an ANOVA can be used to partition the 
total variation into its sources are discussed. Then, the ANOVA is 
adapted to published Japanese data indicating how to estimate 
heat-to-heat variation. Finally, numerical results are computed for 
several tensile and creep properties of Types 304 and 316 SS. 
(DLC) 


23738 (LBL—3982) Heat-treatment, microstructure and 
mechanical properties of tal high strength Fe—4Cr—0.4C 
steels. Narasimha Rao, B.V.; Miller, R.W.; Thomas, G. (California 
Univ., neo (USA). Lawrence Berkeley Lab.). Dec 1975. Con- 
tract W-7405-Eng-48. 25p. (CONF-760537—1). Dep. NTIS $3.50. 

From 16. international heat treatment conference; Avon, 
United Kingdom of Great Britain and Northern Ireland *UK® (6 
May 1976). 

The treatments involve high temperature (1100°C) 
austenitizing during the first solution treatment followed by either 
interrupted quenching (Ms-Mf range) or isothermal transformation 
to produce lower bainite. Finally, the steels are given a 
grain refinement treatment. Lower bainite was obtained by isother- 
mally transforming austenite just above the Ms temperature. Tem- 

ring after the martensitic and bainitic treatments was also done 
in an attempt to improve the toughness of the material. The 
strength and toughness properties of as-quenched martensitic 
structures are somewhat superior while these properties of lower 
bainitic structures are comparable to those of a plain 0.4C steel. 
The properties of the nearly 100 percent bainite structure were 
unaffected by the cooling rate from the transformation tempera- 
ture. Elimination of intergranular cracking produced toughness 
properties in quenched and tempered martensites which are far su- 
perior to those of lower bainite at the same strength level. It has 
also been shown that the toughness properties of as-quenched dou- 
ble-treated steels are superior to single treated steels. The chromi- 
um appeared to have a strong influence on the nature and 
morphology of carbides, as the bainitic as well as the martensitic 
structures showed marked temper resistance in the tempering 
range 200 to 500°C. 


23739 (LBL—4963) ‘Climb and glide dislocation sources in 

— aluminum alloys. Westmacott, K.H. (California Univ., 
tkeley (USA). Lawrence Berkeley Lab.). Mar 1976. Contract 

W-7405-Eng-48. 3p. (CONF-760803—3). Dep. NTIS $3.50. 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America *USA* 
(9 Aug 1976). 

All multiple loops in Al alloys result from dislocation 
nucleation and/or vacancy condensation in the vicinity of inclusion 

icles. In this paper, it is shown that in Al—0.67 percent Si, 
th climb and glide loops can be produced concurrently to re- 
lieve stress. (DLC) 


23740 (LBL—5111) Improvements in strength and 

of experimental Fe—Cr—C steels. Carlson, M.F.; Rao, B.V.N.; 
Ritchie, R.O.; Thomas, G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Apr 1976. Contract W-7405-Eng-48. 
6p. (CONF-760804— 1). Dep. NTIS $3.50. 

From 4. international conference on strength of metals and 
alloys; Nancy, France (30 Aug 1976). 

Efforts to improve Fe-Cr-C steel by modification of heat 
treatment and alloying additions are described. An important result 
of this work is in the evaluation of toughness with austenitizing 
temperature. The resistance to fracture of the conventionally 
(870°C) austenitized structure is greatest ahead of a rounded 
notch (i.e., in Charpy and K/sub A/ tests), whereas it is least ahead 
of a sharp crack (i.e., in K/sub Ic/ test). Therefore, the advantages 
of increased fracture touchness, K/sub Ic/, with increased 
austenitizing temperature, must be weighed against the deteriora- 
tion of ductility and Charpy a energy. However, an optimum 
austenitizing temperature can chosen (in the range 1000 to 
1100°C), where a 30 to 50 percent increase occurs in fracture 
toughness, K/sub Ic/, with no loss of strength and little reduction in 
impact energy and ductility. Moreover, low alloy additions of Mn 
and Ni can further increase the toughness of the alloy without 
reduction in strength. This was possible because the strengthening 
in these quaternary alloys was achieved primarily through solid 
solution hardening and not from substructural twinning in mar- 
tensite. The toughness properties obtained for Fe-4Cr-2Mn-0.26C 
steel are superior to conventional 4340 and 300-M steels at the 
200 ksi yield strength level, and yet would be cheaper to produce 
in large quantities. 


23741 (NTIS/PS—75/538) Titanium and titanium alloy creep 
(a bibliography with abstracts). Report for 1964—Jul 1975. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Jul 1975. 114p. NTIS $25.00. 

Research is cited on creep of titanium and its alloys with re- 
gard to composition, stress corrosion, fracture, microstructure and 
tests. Many reports deal with titanium alloys to be used for air- 
craft, spacecraft, and nuclear reactor applications. (Contains 109 
abstracts). 


23742 (ORNL/TM—5330) Development and implementation 
of a mechanical properties data storage and retrieval system. 
Booker, M.K.; Booker, B.L.P. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1976. Contract W-7405-eng-26. 42p. AT. 
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The design of modern clevated-temperature operating 
systems requires a thorough knowledge of the mechanical proper- 
ties of the construction materials involved. Such knowledge can 
require the generation and analysis of massive amounts of 
mechanical properties data. To aid in the management of these 
data, a computerized Mechanical Properties Data Storage and 
Retrieval System has been established. This system includes capa- 
bilities for a computerized processing of raw test data into a usable 
form. Processed data are placed in on-line disk storage for easy 
remote Teletype access. The ORLOOK computer program allows 

ralized searches of the data base and efficient retrieval of rele- 
vant data. Retrieved data may be received in a variety of forms, in- 
cluding tabular, graphical, etc. Numerical and statistical analysis of 
stored tata may be done directly through the ASEND and APEND 
computer programs. 


23743 (RDT-M—3-2T(4-76)) Stainless and alloy steel seamless 
tubes (ASME SA-213 with additional requirements). (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. lip. RSO. 

This standard covers stainless and alloy steel tubes for 
nuclear and associated applications. General requirements, 
purchase basis, additional requirements, application supplements, 
optional provisions, and referenced documents are covered. (DLC) 


(SAND—75-0305) Comparison of mechanical proper- 
ties for several electrical spring contact alloys. Nordstrom, T.V. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Contract 
AT(29-1)-789. 36p. Dep. NTIS $4.00. 
Work was conducted to determine whether beryllium-nickel 
440 had mechanical properties which made it suitable as a 
substitute for the presently used precious metal contact alloys 
Paliney 7 and Neyoro G, in certain electrical contact applications. 
Possible areas of applicability for the alloy were where extremely 
low contact resistance was not necessary or in components en- 
countering elevated temperatures above those presently seen in 
weapons applications. Evaluation of the alloy involved three major 
experimental areas: 1) measurement of the room temperature 
microplastic (epsilon approximately 10-*) and macroplastic 
(epsilon approximately 10-*) behavior of alloy 440 in various age 
hardening conditions, 2) determination of applied stress effects on 
stress relaxation or contact force loss and 3) measurement of 
elevated temperature mechanical properties and stress relaxation 
behavior. Similar measurements were also made on Neyoro G and 
Paliney 7 for comparison. The primary results of the study show 
that beryllium-nickel alloy 440 is from a mechanical properties 
standpoint, equal or superior to the presently used Paliney 7 and 
Neyoro G for normal Sandia requirements. For elevated tempera- 
ture applications, alloy 440 has clearly superior mechanical pro- 


(SAND—75-0365) Comparison of mechanical proper- 
ties for several electrical spring contact alloys. Nordstrom, T.V. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Contract 
AT(29-1)-789. 35p. Dep. NTIS $4.00. 
was to determine whether beryllium—nickel alloy 
440 (Ni-1.95 Be-0.5 Ti) had mechanical properties which made it 
suitable as a substitute for the presently used precious metal con- 
tact alloys Paliney 7 and Neyoro G, in certain electrical contact 
ications. Possible areas of applicability for the alloy were 
where extremely low contact resistance was not necessary or in 
components encountering elevated temperatures above those 
presently seen in weapons applications. Evaluation of the alloy in- 
volved three major experimental areas: (1) measurement of the 
room temperature microplastic (epsilon approximately 10-*) and 
macroplastic (epsilon approximately 10-*) behavior of alloy 440 in 
various age hardening conditions, (2) determination of applied 
stress effects on stress relaxation or contact force loss, and (3) 
measurement of elevated temperature mechanical properties and 
stress relaxation behavior. Similar measurements were also made 
on Neyoro G and Paliney 7 for comparison. Results show that 
beryllium-nickel alloy 440 is equal or superior to the presently 
used Paliney 7 and Neyoro G for normal Sandia requirements. For 
elevated temperature — alloy 440 has clearly superior 
mechanical properties. 12 fig. 


23746 (SAND—76-0282) Stress relaxation of a high-carbon 
steel. Rack, H.J.; Cohen, M. (Sandia Labs., Albuquerque, N.Mex. 
ee Jun 1976. Contract AT(29-1)-789. 22p. Dep. NTIS 


Stress relaxation was examined in a high carbon steel by 
means of wedged split-ring specimens. Enchanced relaxation aris- 
ing from the redistribution and coarsening of cementite at high 
temperatures and/or long times was found to be independent of 
the applied stress, at least within the range investigated. In addi- 
tion, a creepback phenomenon was observed when a sample was 
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teheat-treated under these conditions. At lower temperatures 
and/or shorter times, the relaxation was a linear function of ap- 
plied stress and the creepback phenomenon was absent. A dual 
stress relaxation mechanism is proposed wherein the enhanced 
relaxation and associated creepback effect are due to the genera- 
tion of a plastic zone set up during the carbide precipitation, while 
the ndent relaxation process involves general yielding of 
the matrix. 


23747 Effects of annealing temperature on grain growth in 
lium. Hillyer, R.F.; Fraikor, F.J.; Floyd, D.R. (Dow Chemical, 

Golden, CO). pp 191-198 of In Microstructural science. Vol. I. 
Gray, R.J. (ed.). New York; American Elsevier Publishing Com- 
pany, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

An investigation was conducted to evaluate the effects of 
annealing on grain size and mechanical properties of three types of 
beryllium including a low yield strength (LYS) vacuum hot-pressed 
powder source Be with yield strengths to 35 ksi, a high yield 
strength (HYS) vacuum hot-pressed powder with yield strengths to 
55 ksi, and a sheet rolled from vacuum cast ingots (IS). In addi- 
tion, several metallographic specimen preparation techniques were 
evaluated. 


23748 Mechanical and structural behavior of IN 787 
age-hardened alloy shapes. Lautensleger, R.W.; Jesseman, R.J. pp 
571-583 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 — 1975). 

'ONF-750516—P2. 

IN 787 is a recently developed low carbon alloy steel which 
is age-hardenable after hot rolling to 75 to 80 ksi yield strengths 
through */,'’ thickness. This alloy should provide tough, high 
strength structural shapes without the distortion associated with 
quenching and tempering. To confirm its suitability for shape 
production, C10x25 channels and L6x4x1/2 angles were rolled 
from a production heat. Tensile properties, toughness, residual 
stresses, stub column behavior, and continuous span beam 
behavior were measured to develop design data. Corresponding 
measurements were made on identical shapes of ASTM A36 struc- 
tural carbon steel for comparison. Both IN 787 shapes developed 
84 ksi actual yield strength coupled with Charpy V-notch 20 ft-lb 
impact transition temperatures of -95°F or lower. Stub column and 
continuous span beam tests indicated the material was suitable for 
both elastic and plastic design and that AISC design criteria 
adequately cover 75 to 80 ksi yield strength shapes. The combined 
test results indicate IN 787 shapes should be useful for smaller 
structural members requiring high strength and toughness in low 
temperature environments associated with current exploration and 
production of oil and gas. 


23749 Fatigue behavior of tubular joints in offshore structures. 
ies rae A.; Itoh, Y.; Bouwkamp, J.G. pp 613-622 of In 
of the seventh annual offshore technology conference. 
vol TT Da las; Offshore Technology Conference (1975). 
From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A comparative study of the potential fatigue behavior of tu- 
bular K-type joints using theoretically derived fatigue prediction 
curves is outlined using a cumulative damage approach. It is shown 
that under the same stress level the fatigue resistance increases 
proportionately with the yield strength for steels with yield strength 
lower than 60 ksi and remains approximately constant for steels 
with higher yield strength. Hence an overall economy in terms of 
extended service life can be achieved. 


23750 Comments on Stress relaxation of a copper 1.87 wt % 
beryllium alloy. Thorpe, W.R.; Smith, 1.0. (Univ. of Queensland, 
St. Lucia, Australia). Mater. Sci. Eng.; 18: No. 1, 167-168(Mar 
1975). 

Rohde and Nordstrom (Mater. Sci. Eng., 82: 179(1973)) 
used the stress relaxation technique to determine the athermal 
component of the flow stress in a Cu—1.87 percent Be alloy. It is 
shown that the sigma vs log t curves become linear as m*, the 
dislocation velocity stress exponent, approaches infinity. Thus, m* 
is very sensitive to errors in the determination of strain rate. The 
act of Rohde and Nordstrom's conclusions is questioned. 


23751 Reply to Stress relaxation of a copper 1.87 wt % berylli- 
um alloy. Rohde, R.W.; Nordstrom, T.V. (Sandia Labs., Al- 
buquerque, NM). Mater. Sci. Eng.; 18: No. 1, 169-171(Mar 1975). 
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Thorpe and Smith (T. S.) (Mater. Sci. Eng. 18: 179 (1973)) 
attempted to show that power law calculations will not fit stress 
relaxation data in which the stress decreases linearly with log time. 
While this is mathematically correct, its strict application to ex- 
periment is of no value. T. S. also state that m* = infinity is the 


’ only value which gives a linear stress vs log t, but m* = infinity is 


physically unrealistic since no stress relaxation would occur. It is 
shown that the analysis is valid and that the activation area and 
enthalpy do differ considerably from these in pure Cu and in Cu 
hardened by solid solution additions. (DLC) 


23752 Dual-hardness titanium alloy composite armor. Renn- 

hack, E.H. (Lockheed Missiles and Space Co., Inc., Sunnyvale, 

CA); Perkins, R.A. pp 50-62 of In Bicentennial of materials 

a. Azusa, CA; Society for the Advancement of Material and 
Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 
ica (6 1976). 

F-760409—. 

The ballistic characteristics of a dual-hardness titanium alloy 
composite armor consisting of a hard Ti—3 Si—3 Fe—0.5N or 
Ti—3 Si—2 Fe—3 Mo—0.75N front-face alloy diffusion/roll 
bonded to a tough Ti—7 Al—2.5 Mo back-face alloy were evalu- 
ated using 30-cal AP projectiles. Performance, which was in- 
terpreted in terms of ballistic limit and spall resistance, was corre- 
lated with front- and rear-face hardness levels, alloy composition 
and structure, thickness ratios, and areal density. When compared 
with homogeneous titanium alloy armor, composites whose front 
face constitutes 30 percent of the total thickness and whose hard- 
ness is greater than or equal to R/sub c/ 58 were found to provide 

superior ballistic protection against small-caliber projectiles. 


23753 Producibility technology studies: supersonic cruise air- 
craft. Van Hamersveld, J. {(Lockheed-California Co., Burbank, 
CA). pp 138-155 of In Bicentennial of materials progress. Azusa, 
CA; Society for the Advancement of Material and Process En- 
gineering (1976). 

oe Ane 21. national SAMPE symposium on bicentennial of 
materials ss; Los Angeles, California, United States of Amer- 
ica (6 Ap 1976). 

See CONF-760409—. 

The results are presented of producibility technology studies 
conducted for NASA on a supersonic titanium structure arrow 
wing design configuration with a design and manufacture go-ahead 
at the end of 1980. The proposed structural design concepts were 
titanium skin-stiffened chordwise and spanwise arrangements, and 
biaxial stiffened honeycomb sandwich configurations. A hybrid 
structure with composite reinforced spars was the lowest weight 
and met the long range requirements. 


23754 Fracture of femoral total hip replacement components. 
Markolf, K.L. (Univ. of California, Los Angeles). pp 242-249 of In 
Bicentennial of materials progress. Azusa, CA; Society for the Ad- 
vancement of Material and Process Engineering (1976). 

_From 21. national SAMPE symposium on bicentennial of 

rials progre rogress; Los Angeles, California, United States of Amer- 
ica ica "USA (6 Apr 1976). 

See CONF-760409—. 

The biomechanical factors responsible for fatigue fracture 
of femoral total hip component stems were studied by laboratory 
loading simulations using implants which were instrumented with 
Strain gauges. Stress levels were low when the prosthesis was 
rigidly fixed in acrylic along its entire length. Significantly higher 
stresses were recorded in stems which were loose in the acrylic or 
which were fixed in their distal portion only. 


23755 Filament wound pressure vessels with load sharing liners 
for space shuttle orbiter applications. Ecord, G.M. pp 670-683 of 
In Bicentennial of materials progress. Azusa, CA; Society for the 
Advancement of Material and Process Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 
ica *USA® (6 Apr 1976). 

See CONF-760409—. 

Early in the development of orbiter propulsion and environ- 
mental control subsystems it was recognized that use of over- 
wrapped pressure vessels with !oad sharing liners may provide sig- 
nificant weight savings for high pressure gas containment. A pro- 
gram is described which was undertaken by Rockwell International 
to assess the utility for orbiter applications of titanium 6Al—4V 
and Inconel 718 liners overwrapped with Kevlar fibers. Also briefly 
described are programs administered by the NASA Lewis Research 
Center to evaluate cryoformed steel liners overwrapped with 
Kevlar fibers and to establish a method that can guarantee cyclic 
life of the vessels. 


23756 Application of advanced failure analysis techniques to 
practical aerospace Ewell, G.J.; Kwan, M. (Hughes Air- 
craft Co., Culver City, CA). pp 979-993 of In Bicentennial of 
materials pee. Sa. CA; Society for the Advancement of 
Material and Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 

ica *USA® (6 Apr 1976). 

See CONF-760409—. 

The catastrophic failure of a titanium alloy pressure vessel 
was solved through the use of several advanced analytical 
techniques. Auger electron spectroscopy, x-ray diffraction pole 
figures, acoustic emission, and transmission electron microscopy 
were all required to indicate that the failure was due to human 
error or mechanical malfunction and not to inadequate design or 
quality control procedures. The practical application of these 
techniques is illustrated on this failure analysis of a critical satellite 
component. 
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REFER ALSO TO CITATION(S) 23723, 23910, 23986, 24851, 
24855, 24858, 24859, 24884, 25057 


23757 (AD-A—011779) Magnetic relaxation effects in PrCo, 
and Sm(x)nd(1-x)Co, induced by hydrogen and deuterium. Final re- 
port, 3 Dec 1973—30 Sep 1974. Maartense, I. (Manitoba Univ., 
Winnipeg (Canada). Dept. of Physics). Jan 1975. Contract 
F33615-73-C-5060. 36p. NTIS $3.75. 

See also report dated Oct 1973, AD—775717. 

Measurements of the ac susceptibility of PrCo,; powder 
parallel to its c-axis show the existence of two relaxation processes 
which are present in samples exposed to hydrogen or deuterium 
but not in degassed samples. The two relaxations have time con- 
stants of 10 s at 165 and at 200°K and are described by effective 
activation energies of 0.37 eV and 0.51 eV, respectively. 
Sm(x)Nd(1-x)Co(x) crystals treated with hydrogen show a mag- 
netic relaxation equivalent to the higher energy process in PrCo;; 
between -20 and 50°C, a strong Barkhausen effect dominates the 
magnetic behavior. 


23758 (AD-A—013684/6ST) Calculations of III-V semicon- 
ductor properties. Final report, 1 Jul 1974—30 Jun 1975. Nam, 
S.B. (Aerospace Research Labs., Wright-Patterson AFB, Ohio 
(USA)). Jun 1975. 21p. (ARL—75-0153). NTIS $3.25. 

A phenomenological scheme was developed which accounts 
well for the observations of the exciton energy spectra in GaAs in 
the intermediate magnetic field regime, that is, where the magnetic 
energy is of the order of the coulomb energy. A new method was 
formulated for calculating the g-factors in solids and applied it to 
obtain the values of the g-factors in conducting electron states in 
InP and GaAs. The calculated values of 1.24 for InP and 0.485 for 
GaAs agree with the experimental values of 1.20 + or - 0.05 for 
InP and 0.45 + or - 0.05 for GaAs. The initial formulation for cal- 
culating the transport properties in semiconductors has been 
established and the initial computer coding to calculate the above 
has been done. A prediction of obtaining coherent radiations from 
superconducting multijunctions is made. It appears that the surface 
states reduce the superconducting transition temperature. (GRA) 


23759 (AD-A— 014623) Investigation of flux pinning and criti- 
cal current densities in Type II superconductors. Technical report 
No. 4 (final). Ashkin, M.; "heen. A.T.; Daniel, M.R.; Deis, 
D.W.; Moon, D.M. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). Aug 1975. Contract N00014-73-C-0026. 38p. NTIS 


See also report dated 18 Feb 1975, AD-A—006743. 

The main purpose of this work was to develop and employ 
new metallurgical techniques for determining the microstructural 
features controlling the critical current of Type II superconductors. 
Another purpose was to study the critical current in thin films by 
magnetization measurements. From the data both the critical cur- 
rent density and magnetic flux pinning force as a function of field 
were calculated. Dislocation cell boundaries are identified as the 
prominent microstructural feature of commercial multifilamentary 
superconductors. This feature is correlated with critical current 
and guidelines are provided for critical current enhancement in 
commercial conductors. A new technique is described for measur- 
ing grain size and thicknesses of the thin layers on the order of .5 
micrometer which occur in the fabrication of Nb;Sn by diffusion 
reactions. The method is rapid and inexpensive compared with 
competing techniques and will be useful in new conductor 
development. 


23760 (AD-A—015944) Metallurgical processing and super- 
conducting parameters of the V;Ga A15 phase. Final report. Das, 
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B.N.; Huber, R.W.; Cox, J.E. (Naval Research Lab., Washington, 
D.C. (USA)). 10 Sep 1975. 46p. (NRL—7907). NTIS $3.75. 

The solid-state bcc-to-A15 phase information in VGa, the 
extension of this Al5 phase field on both sides of the stoichiomet- 
ric composition, and the high-field current-carrying capacity of 
V;Ga composite wires make V,Ga attractive for investigating how 
structure determines superconducting properties. However the ex- 


systematic study of the interrelations among the metallurgical 
processing procedures, the resultant microstructures, and the su- 
perconducting properties of the V,;Ga A15 phase, eleven alloys, 
spanning the composition range of the AlS phase field and the ad- 
fields, were arc-melting and cast as 1.3 cm- 
tion in the cast materials was 
made visible in metallographic sections by etching. A brief heat 
treatment at temperatures in the bcc-phase field eliminates the 
dendritic segregation and reduces the radial Ga gradient. By 
rapidly cooling the specimen through the bcc-to-A15 transforma- 
tion, segregation from the transformation is on a fine scale and can 
be removed by a subsequent anneal within the beta-phase field. 
The transformed microstructures and the annealed microstructures 
of all materials of the V;Ga A15 phase were similar, and even 
microhardness was nearly constant over the full broad composition 
range of the V,Ga phase. The lattice parameter of the Al5 V,Ga 
phase, measured by powder x-ray diffraction, increased with in- 
creasing Ga content. The present measurements define two lines 
intersecting near the V,;Ga composition. 


23761 (AD-A—016472) Evaluation of selected refractories as 
high temperature calibration materials. 


property 
Final'report, 1 Jun 1972—1 Dec 1973. Minges, M.L. (Air Force 


Materials Lab., Wright-Patterson AFB, Ohio (USA)). Aug 1975. 
76p. (AFML-TR—74-96). NTIS $4.75. 

Two materials, tungsten and an isotropic graphite, were 
selected out of a list of twenty-two materials for more detailed 
evaluation on their reliability for being a high temperature ther- 
mophysical property reference standard. High temperature thermal 
property and electrical resistivity measurement results from an ex- 
panded international measurement program are presented and 
compared which involved 18 laboratories, nine in Europe and 9 in 
the U.S. It was concluded, that the thermal conductivity and ther- 
mal diffusivity of the graphite were known within + or - 10% and 
+ or - 6% respectively while for the tungsten the co’ nding in- 
accuracy bounds for both properties were + or - 5%. Specific 
recommendations are given for further experimental and analytical 
studies with these two calibration materials. 


23762 (CONF-760631—1) Solubility of hydrogen isotopes in 
lithium. Smith, F.J.; Batistoni, A.M.; Begun, G.M.; Land, J.F. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. Sp. . NTIS $3.50. 

From 9. ——— on fusion technology; Garmisch-Parten- 
—. German, Federal Republic of *F.R. Germany® (14 Jun 
1976). 

The individual solubilities of hydrogen, deuterium, and triti- 
um in lithium have been measured as a function of temperature 
(700 to 1000°C) and pressure (0.1 to 760 torr). The individual 
solubilities decrease with increasing temperature, and, for the same 
hydrogen isotope concentration in the molten lithium, the 
equilibrium gas pressures for the isotopes are of the order P/sub 
T,/ greater than P/sub D,/ greater than P/sub H,/. When the mole 
fraction of LiH, LiD, or LiT is less than about 0.1, the temperature 
dependence of the individual solubilities can be expressed as 
In(N~"/sub LiH/ P/sup ‘/?//sub H,/) = 9.842 — 6242/T 
In(N~'/sub LiD/ P/sup D,/) = 9.515 — 5644/T(°K), and 
In(N-"/sub LiT/ P/sup '/?//sub T,/) = 9.226 — 5085/T(°K). In 
these equations, N is the mole fraction in the liquid phase, P is the 
equilibrium pressure of the gaseous hydrogen isotope (torr), and T 
is temperature (°K). The mutual solubilities of hydrogen and deu- 
terium in lithium were measured for the plateau region at 800°C. 
Both the total pressure and the individual partial pressures of H,, 
HD, and D, have been determined as a function of the mole frac- 
tion of LiH and LiD in the lithium solution with varying hydrogen- 
to-deuterium ratios. The total pressure and the partial pressures of 
hydrogen and deuterium in the plateau region at 800°C may be ex- 
pressed as P/sup '/,//sub total/ lente) = -3 N/sub LiH//(N/sub LiH 
+ N/sub LiD/) + 15.9, P'//sub H,/ (torr) = 12.9 N/sub 
LiH//(N/sub LiH/ + N/sub LiD/), and P/sub D,//sup '/*/ (torr) = 
15.9 N/sub LiD//(N/sub LiH/ + N/sub LiD/). 


23763 (IS-M—75) Calculation of the spectral 
function of niobium. Harmon, B.N.; Sinha, S.K. (Ames Lab., lowa 
(USA); Argonne National Lab., Ill. (USA)). 1976. Contract W- 
7405-eng-82. 23p. (CONF-760464—4). Dep. NTIS $3.50. 
From 2. Conference on superconductivity in d- and f- 
Rochester, New York, United States of America °USA® (30 


bands; 
Apr 1976). 
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The electron—phonon spectral distribution function, 
a*(w)F(@), was calculated for niobium. The energy bands and 
wavefunctions were obtained from a self-consistent APW muffin- 
tin potential, and the matrix elements were evaluated using the so- 
called rigid ion approximation. Details of the calculation are 
presented and results compared with recent tunneling experiments, 
which confirm that the electron—phonon interaction is nearly 
three times larger for transverse phonons compared to the longitu- 
dinal phonons. It is shown that screening is of great significance 
and evidence is given which suggests that the same screening by d- 
electrons which causes the dips in the phonon dispersion curves of 
Nb is responsible for enhancing the electron phonon matrix ele- 
ments and hence T/sub c/. An omission in the formulas of Gaspari 
and Gyorffy is pointed out. 


23764 (NP—20953) Investigation of explosions produced by 
dropping liquid metals into aqueous solutions. McCracken, G.M. 
(UKAEA Research Group, Abingdon. Culham Lab.). 10 Aug 
1972. 12p. Dep. NTIS (US Sales Only) $3.50. 

In an attempt to determine the effects of some of the varia- 
bles, experiments were carried out dropping small amounts of 
liquid metals (Sn, In, Sn—Pb, Pb, Woods metal) into water and 
aqueous solutions. The following were found to be important: tem- 
peratures of liquid drop and coolant; presence of dissolved gas in 
coolant and of oxide in liquid drop. The following were not impor- 
tant: coolant viscosity and surface tension; mp of liquid drop; dis- 
solved solids. Results are consistent with the violent boiling 
hypothesis, in which forces in the transitional regime between 
nucleate and film boiling lead to disintegration of the liquid drop 
and hence to extremely heat transfer and an explosion. (DLC) 


23765 (ORO—3291-19) Application of adiabatic calorimetry 
to metals systems. Progress 1974—75. Stansbury, E.E.; 
Brooks, C.R. (Syracuse Univ., N.Y. (USA). Dept. of Chemistry). 
1975. 19p. Dep. NTIS $3.50. 

Research devoted to measurement of deformed stainless 
steel heat capacity is reported along with a parallel program on 
liquid metals. Data and information are included on power 
required to heat annealed and cold worked Ni specimens, energy 
release from cold worked Ni, heat capacity of Cu, and heat capaci- 
ty of liquid Sn. Development of techniques for use in computer 
controlled calorimeter operation is descri ‘bed. (IRD) 


23766 (PB—245218) Report of NRL progress. (Naval 
Research Lab., Washington, D.C. (USA)). Jun 1975. 55p. NTIS 


$4.25. 

High pressure effects in superconductivity are described. 
Progress is reported on communications sciences, engineering 
materials, material sciences, ocean sciences, ocean technology, and 
radar. Papers by NRL staff members are listed. (GRA) 


23767 (UCRL—77929) New apparatus for thermophysical 
measurements above 2500 K. Shaner, J.W.; Gathers, G.R.; 
Minichino, C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Mar 1976. Contract W-7405-Eng-48. 14p. 
(CONF-760544—1). Dep. NTIS $3.50. 

From 5. European conference on thermophysical prope 
of solids at high temperatures; Moscow, Union of Soviet Secialist 
Republics *USSR® (18 May 1976). 

An apparatus was developed to make simultaneous mea- 
surements of enthalpy, temperature, volume, and electrical re- 
sistivity on metals in the temperature range from 2500 to 8000°K 
and at pressures up to 1 GPa. Cylindrical samples are resistively 
heated by a 10-50 ys current pulse in a constant pressure inert gas 
environment. Data for the refractory transition metals Nb, Mo, Ta, 
and W are presented. 


23768 (Y—2046) Heating uranium alloy billets. Bieber, C.R. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 11 Jun 1976. Contract W- 
7405-eng-26. 18p. Dep. NTIS $3.50. 

Data were obtained for the surface heat transfer coefficient 
of uranium and the alloys of uranium-0.75 wt percent titanium, 
uranium-6 wt percent niobium, and uranium-7.5 wt percent niobi- 
um-2.5 wt percent zirconium. Samples were heated to 850°C in 
both a molten salt bath and an argon-purged air furnace, then the 
samples were cooled in air. Surface heat transfer coefficients were 
calculated from the experimental data for both heating and cooling 
of the metals. 4 fig, 4 tables. 


23769 Tensile properties of superconducting composite conduc- 
tors and Nb—Ti alloys at 4.2°K. Easton, D.S.; Koch, C.C. (Oak 
Ridge National Lab., TN). pp 431-442 of In Shape memory effects 
in — Perkins, J. (ed.). New York; Plenum Publishing Corp. 
({nd]). 

Anelastic stress-strain behavior at 4.2°K has been found in 
composites, consisting of a Cu matrix and Nb—Ti filaments, and 
Nb—Ti alloy samples. If the sample were strained past certain 


tended freezing range in the V-Ga binary system promotes both 
dendritic segregation and a large-scale radial Ga gradient. For 


NOVEMBER 1976 


values, deformation discontinuous slip. The 
mechanisms for these phenomena were not determined; however, 
their presence reveals a source of thermal energy that can be im- 
— in the design of large superconducting devices. The effect 

m large superconducting magnets may be related to the heat 
produced by hysteretic stress-strain cycles and/or discontinuous 
slip. It is proposed that micro-yielding may occur with the applica- 
tion of very small stresses. This microplasticity cannot be seen on 
tensile curves but can be detected by i 
clicks. During the unloading portion of a stress-strain cycle serra- 
tions are sometimes evident at very low stress levels. 


23770 Thermorefiectivity spectrum of Au from 6 to 35 eV. 
Piacentini, M.; Olson, C.G.; Lynch, D.W. (Ames Lab., IA). pp 
453-455 of In Vacuum ultraviolet radiation physics. Koch, E.E. 
(ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The thermoreflection spectrum of gold films has been mea- 
sured in the 6.5 to 35 eV region at 200°K using synchrotron radia- 
tion from the 240 MeV electron storage ring. Tantalus 1. (GHT) 


23771 Optical constants of metals in the vacuum uv spectral re- 
gion determined by energy loss anlysis of fast electrons scattered 
around the forward direction. Wehenkel, C.; Gauthe, B. (CNRS, 
Orsay, France). pp 455-458 of In Vacuum ultraviolet radiation 
ee. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and 

Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Results of electron energy loss measurements on gold, iridi- 
um, and uranium for electrons scattered around the forward 
direction up to theta/sub max/ = 5 mrad are presented in com- 
tema with different optical works corresponding to three dif- 

energy ranges. (GHT) 


23772 Optical properties of bec and hcp transitions metals. 


Lynch, D.W.; Olson, C.G.; Weaver, J.H. (Ames Lab., IA). pp 469- 
472 of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Verlagsgeselischaft 


Braunschweig, Ger.; Friedr. Vieweg and Sohn 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The reflectivities of Ti, V, Zr, Nb, Mo, H, and Ta were 
measured. Results are analyzed and presented in plots of reflectivi- 
ty, dielectric functions, density of states, and volume and surface 
loss functions. The positions of spectral peaks for these elements 
are tabulated. (JRD) 


23773 Some polarization effects in photoemission from a cubic 
crystal. Feuerbacher, B.; Fitton, B. (European Space Research Or- 
ganization, Noordwijk, Netherlands). pp 557-559 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
ics; Hamburg, F.R. Germany (22 Jul 1974). 


radiation physic: 

See CONF-740726—. 

Photoemission energy spectra of photoelectrons emitted 
normal to the (100) single crystal face of tungsten are investigated 
on their sensitivity to the polarization of the exciting light. All ex- 
perimental parameters in the measurement have been kept con- 
stant except for the direction of polarization of the exciting light 
beam. (GHT) 


23774 Explanation of a surface-sensitive structure in the 

yield from W(100). Sturm, K.; Feder, R. 
(Kernforsch Juelich, Ger.). pp 559-560 of In Vacuum 
ultraviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A theoretical investigation of electron states with no mo- 
mentum parallel to the surface was made for single crystal tung- 
sten (100) surfaces to study the surface-sensitive structure in the 
photoelectron yield. (GHT) 


23775 Energy loss spectra and optical constants of rare earth 

hydrides, and oxides between 5 and 200 eV. Brousseau, B. 
(Univ. Paul-Sabatier, Toulouse, France); Frandon, J.; Colliex, C.; 
Trebbia, P.; Gasgnier, M. pp 622-625 of In Vacuum ultraviolet 
radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 
Vieweg and Sohn Verlagsgesellschaft mbH (1974). 


_From 4. international conference on vacuum ultraviolet 
physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Results of a systematic study of electron ene 
through thin foils of heavy rare-earth materials (Gd to aye 
presented. From these results, the co nding optical constant 
over a wide range of energy (between $ 00 eV) were ex- 
tracted and are presented. (GHT) 


electron energy analyser with high resolution. Takigawa, T.; Fu- 
jimoto, F. (Tokyo Univ.). pp 629-631 of In Vacuum ultraviolet 
radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 
Vieweg and n Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Electron energy loss spectra are ted for copper foils 
of various thicknesses from 150 A to 300 A. Theoretical curves of 
I(AE) and Is/Iz9, the intensity ratio, are calculated and compared 
with the experimental data. (GHT) 


23777 Electroreflectance of single crystal metals. Furtak, T.E. 
Ames, IA; Iowa State Univ. of Science and Tech. (1975). 159p. 
University — Order No. 76-9592. 

Thesis (Ph. D.). 

Measurements of the normal incidence, polarized light elec- 
troreflectance of clean, strain free (110) and (100) Ag, from 3 to 
4.2 eV, and (110) Au, from 1.6 to 4.0 eV, were performed using 
the electrolyte technique in a novel drop configuration. At 3.9 eV 
in Ag a dramatic reproducible anisotropy in the negative peak in 
R-'AR/AHI, that was unquestionably correlated with the orienta- 
tion of the crystal, was observed only on the (110) face. No 
anisotropy was detected in the electroreflectance of Au. A detailed 
study of the anisotropic spectrum was conducted as a function of 
surface preparation, solution composition, sample bias potential, 
and modulation amplitude. The results have demonstrated that the 
electroreflectance on the (110) surface of Ag involves a modula- 
tion of electron states that possess the crystal surface symmetry. 
The most plausible interpretation, excluding’ such exotic 
mechanisms as intrinsic surface states or an anisotropic electron 
gas, involves a combined effect of a McIntyre-Aspnes-like charge 
modulation, which is responsible for the gross details, and field 
assisted indirect interband transitions which add an anisotropic 
contribution. 


23778 Superconductivity in a dilute copper—niobium alloy. 
Das Gupta, A. (Univ., Goctingen, Ger.); Mordike, B.L.; Schultz, 
L. Mater. Sci. Eng.; 18: No. 1, 137- 142(Mar 1975). 

Superconductivity was observed in a Cu—Nb alloy contain- 
ing 0.6 at. percent Nb, prepared by a powder metallurgical 
technique and then subjected to thermal and mechanical treat- 
ments. Optical metallography, electron probe microanalysis and x- 
tay diffraction study show that a plausible cause for the supercon- 
ductivity in this alloy is the formation of superconducting filaments 
by proximity effect between superconducting precipitate particles 
at grain boundaries. (auth) 


23779 Speed of ultrasound and the thermophysical properties 
of the liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd. Markov, B.G. (Volgograd Pedagogical Institute). High 
Temp. (USSR) (Engl. Transl.); 13: No. 5, 1027-1030(Sep 1975). 

The temperature dependence of the speed of sound in the 
liquid metals Sn, Pb, and Cd, as well as in binary mixtures of them 
was determined. The compressibility and specific heat of the 
metals was also studied. (AIP) 


23780 Electromotive force measurements in molten lithi- 
um— magnesium alloys. Saboungi, M.L.; Blander, M. (Argonne Na- 
tional Lab., IL). J. Electrochem. Soc.; 122: No. 12, 1631-1634(Dec 
1975). 

Electromotive force measurements of molten lithium-mag- 
nesium alloys are presented. Results of the measurements may be 
combined with data from the measured Li-Mg phase diagram to 
calculate the thermodynamic properties of solid Li-Mg alloys at 
the solidus. (MCG) 


23781 Twenty-first annual conference on magnetism and mag- 
netic materials held at , Pennsylvania, December 9— 12, 
1975. Becker, J.J.; Lander, G.H.; Rhyne, J.J. (eds.). New York; 
American Institute of Physics (1976). 713p. (GONF-751209—). 

From 21. annual conference on magnetism and magnetic 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

Separate abstracts were prepared for 70 papers. Twenty-two 
Papers were previously announced in Nuclear Science abstracts. 


23782 Dynamic properties of magnetic bubbles in amorphous 
GdCoCu films. Potter, R.I.; Minkiewicz, V.J.; Lee, K.; Albert, P.A. 


MATERIALS 2511 


(IBM Research Lab., San Jose, CA). AIP (Am. Inst. Phys.) Conf. 
Proc.; No. 29, 76-77(1976). 
_From 21. annual conference on magnetism and 
Pennsylvania, USA (9 Dec 1975). 

See CONF- 51209—. 

Bubble velocity v was measured as a function of drive field 
for nominally 1.2 um diameter bubbles in amorphous GdCoCu 
films, and have extracted from these data the dynamic coercive 
force H/sub c/, mobility ~, and information about the domain wall 
state S. Results are in the range H/sub c/ = 2 to 5 Oe, v = 1000 to 
2000 cm/sec at 25 Oe drive field, 4 = 100 to 300 cm/sec-Oe, and 
bubbles at zero and non-zero angles with respect to the field 


gradient were reproducibly propagated in a way consistent with the 
existence of S = 0 and S = | wall states. 


properties of rare earth (Gd, Dy, Ho, Er)- 
films. Jourve, H.; Rebouillat, J.P.; Meyer, R. 
CNRS, Grenoble, France). AIP (Am. Inst. Phys.) Conf. Proc.; No. 
29, 97-98( 1976). 

From 21. annual conference on magnetism 
materials; Philadelphia, Pennsylvania, USA (9 Dec 99). 

See CONF-751209—. 

Magnetization data are presented on dc_ sputtered 
amorphous RCo/sub x/ films where R = Gd, Dy, Ho, Er and x = 
2.1 - 4.9. The Curie temperatures of the four RCo ;.; alloys are 
found to be very close to each other confirming the absence of 

transfer in the amorphous state. At low temperature a 
15—20 percent reduction in the R contribution to the magnetiza- 
tion is observed, probably due to local anisotropy fluctuations. 
Stripe domains are obtained at room temperature in Gd, Dy, Ho 
compounds; Gd and Ho films exhibit similar anisotropy energies. 
The existence of perpendicular anisotropy seems to be indepen- 
dent of the R constituent, but is influenced by the bias conditions 
deposition. 


Magnetic properties of sputter deposited GdCoCu 
a bubble films. Minkiewicz, V.J.; Albert, P.A.; Potter, 
R.L; Guarnieri, C.R. (IBM Research Lab., San Jose, CA). AIP 
(Am. Inst. Phys.) Conf. Proc.; No. 29, 107-108( 1976). 

From 21. annual conference on magnetism and 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

Amorphous films of the ternary alloys GdCoCu are attrac- 
tive candidates for bubble device applications. We report the 
results of measurements on rf sputter deposited films of GdCoCu. 
The magnetic properties of the films were studied by polar Kerr 
rotation, stripe width, and vibrating sample magnetometer mea- 
surements. The more promising compositions (nominally 
Gd,,CogsCuz3) support 1.3 ym stripe domains, and generally had 
moderately high quality factors of Q = 7.9 with 42M = 930 Gauss 
and a characteristic length | = 0.13 um. The stripe collapse field of 
= films was 750 Oe. At room temperature, the polar Kerr rota- 

loop shows a minimum “‘residual’’ coercivity of 

Hib c/ approximately 2 Oe, which may be process limited. The 
data indicates that the copper additive does not dilute the transi- 
tion metal sublattice magnetization as rapidly as does molyb- 


substrates. Chaudhari, P.; Cronemeyer, D.C. (IBM Research 
Center, Yorktown Heights, NY). AIP (Am. Inst. Phys.) Conf. 
Proc.; No. 29, 113-114(1976). 

From 21. annual conference on magnetism and m 

ials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

The temperature dependence of the uniaxial anisotropy of 
Gd/sub 1-x-y/Co/sub x/Mo/sub y/ films is described in this study as 
measured by ferromagnetic resonance. The magnetic moment of 
the films is obtained from a Faraday balance measurement. For 
this ferrimagnet, the sub-network moments and g-factors are re- 
lated by the Wangsness equation which gives the net g-factor in 
terms of these sub-network moments and g-factors. Having these 
sub-network moments, the anisotropy energy can be described in 
terms of them, wed it < found that the temperature dependence of 
the anisotropy constan can be fitted to a dipolar equation of the 
form: K/sub u/ = = 1/ C/sub ij/M/sub i/M/sub j/. 


23786 Critical of superconducting compounds. 
Geilikman, B.T. Sov. Phys. - Solid State (Engl. Transl.); 18: PNO. a 
54-56(Jan 1976). 


The form of the matrix element of tise electron—phonon in- 
teraction is found for ordered metallic compounds and an expres- 
sion is obtained for the critical superconducting temperature. A 
mn is derived for the effective mass in metallic compounds. 
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of carbon in molybdenum and urani- 
um. Schmidt, F.A.; Carlson, O.N. (Ames Lab., IA). Metall. Trans., 
A; 7: No. 1, 127-132(Jan 1976). ie 

The yan oe velocity of carbon in molybdenum 

uranium was measu over a temperature range slightly below 
their melting points. Carbon was found to have a positive effective 
valence of 2.26 to 1.74 in molybdenum over the temperature 
range of 1890 to 2320°C and a negative value of -5.0 in y-uranium 
between 850 and 1000°C. The effective valences of nitrogen and 
oxygen were also observed to be positive in molybdenum and 
negative in uranium but their magnitudes were not determined. 
The diffusion coefficients for carbon in both metals were deter- 
mined over the same temperature ranges. “Carbon was used as a 
tracer in the molybdenum work. The diffusion coefficient for car- 
bon in molybdenum is described by the equation D = Dg exp (- 
AH/RT) where D, and AH are 0.033 cm?/s and 153 kJ/mole 
(36.60 kcal/mole), respectively. The values for D, and AH for car- 
bon in y-uranium were determined as 0.218 cm?/s and 123 
kJ/mole (29.40 kcal/mole), respectively. Electrotransport was 
shown to be an effective method of purifying a small amount of 
each metal with regard to carbon as indicated by resistance ratio 
measurements and chemical analysis. A correlation is also 
presented showing the relationship between the atomic size of the 
solvent metal and the sign of the effective charge of the migrating 
solute. 


23788 Sorption of tritium by nickel during plastic deformation. 
Donovan, J.A. (Savannah River Lab., Aiken, SC). Metall. Trans., 
A; 7: No. 1, 145-149(Jan 1976). 

The effect of plastic deformation on the amount of tritium 
absorbed, the surface concentration, and the apparent diffusivity 
was determined by comparing elastically and plastically deformed 
sections of nickel tensile tubes that were filled with tritium during 
deformation. Plastic deformation increased the amount of tritium 
absorbed by the metal and adsorbed on the surface, but decreased 
the apparent diffusivity. These data for nickel can be explained by 
the trapping theory developed primarily to explain anomalous 
hydrogen diffusivity and solubility in iron, where the dislocations 
created during deformation are postulated to trap the tritium, 
thereby producing higher values for interior and surface tritium 
concentrations and lower values for tritium diffusivity. 


23789 Trapping of deuterium during permeation through gold. 
Gaskey, G.R. Jr.; Derrick, R.G. (E. I. du Pont de Nemours and 
Co., Aiken, SC). Scr. Metall.; 10: No. 5, 377-380(May 1976). 
Deuterium permeation rate measurements were made on Au 
foils. Analysis of the results indicates that diffusivities calculated 
from the permeation rate measurements are dependent on 
specimen treatment prior to testing and on the maximum tempera- 
ture attained during the measurements. Diffusivities calculated dur- 
ing rise to steady-state are less than those obtained from the evolu- 
tion-rate data immediately following steady-state. Diffusivities de- 
pend on the point on the rise or evolution curve where the calcula- 
tion is made. Possible trapping sites for the hydrogen are oxygen 
atoms present as a substitutional impurity, dislocations, vacancies, 
or complex vacancy combinations. The effects are sensitive to 
specimen treatment which should not alter the oxygen content sig- 
nificantly. The dislocation density and vacancy concentrations, 
however, would be expected to change with the treatments used. 
Vacancies are believed to be the more likely trapping sites. (JRD) 


23790 Techniques and standards for measuring ferrite in 
austenitic stainless steel welds. Brewer, A.W.; Moment, R.L. 
(Rockwell International, Golden, CO). Weld. J. (Miami); 55: No. 
6, 159s-164s(Jun 1976). 

A technique for constructing standards containing ferritic 
stainless steel in an austenite matrix is reported. Such a standard 
more closely resembles the metallurgical structure of a weld than 
either iron powder in a nonmagnetic matrix or various nonmag- 
netic coatings over a ferrite base. Also, a different type of measur- 
ing instrument is evaluated which utilizes the interaction of mag- 
netic particles with an alternating magnetic field. Data taken with 
this device are compared with those obtained using the more com- 
mon magnetic type instruments. The new instrument has three ad- 
vantages: (1) faster collection of data, (2) greater sensitivity to 
small point-to-point fluctuations, and (3) ability to be used on 
large and/or rough weld surfaces. 


23791 Correlations between the transition temperature of 
Nb;Ge and the normal-state resistivity. Lutz, H.; Weismann, H.; 
Kammerer, O.F.; Strongin, M. (Brookhaven National Laboratory, 
Upton, New York 11973). Phys. Rev. Lett.; 36: No. 26, 1576- 
1579(28 Jun 1976). 

Correlations of T/subc/ with features of the normal-state re- 
sistance as a function of temperature for Nb,Ge films are 
discussed. It is found that high-T/subc/ samples have smaller nor- 
mal-state residual resistivities than low-T/subc/ samples and, 
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23792 Thermoreflectance of V, Nb, and gore Cr. 
Weaver, J.H.; Lynch, D.W.; Culp, C.H.; Rosei, R. (Ames Labora- 
tory-ERDA and Department ‘Physics, lowa State University, 
= Iowa 50010). Phys. Rev., B; 14: No. 2, 459-463(15 Jul 
Thermoreflectance measurements of V, Nb, and Cr films 
were performed near 80 and 340 K to investigate the electronic 
properties of these metals. The thermoreflectance spectra AR/R 
were Kramers-Kronig analyzed to determine the temperature de- 
pendence of the dielectric functions. The results were compared 
with previous derivative measurements of Mo and with static mea- 
surements of the optical reflectance of the bcc metals. Interpreta- 
tion of the structures was guided by recent band calculations. It 
was shown that the observed features reflect the behavior of _ 
— Brillouin zone rather than well-defined singularities 
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REFER ALSO TO CITATION(S) 22439, 22441, 22442, 22459, 
22466, 22677, 22695, 23034, 23143, 23144, 23165, 23234, 
23380, 23541, 23734, 25131 


23793 (AD-A—010127) Effects of graphite-epoxy composite 
materials on the corrosion behavior of aircraft alloys. Phase report. 
Fischer, P.; De Luccia, J. (Naval Air Development Center, War- 
minister, Pa. (USA). Air Vehicle Technology Dept.). 3 Apr 1975. 
36p. (NADC—75031-30). NTIS $3.75. 

The electrochemical approach was used to show the nature 
of the galvanic corrosion when graphite-epoxy composite materials 
are coupled to aluminum and titanium alloys. An open circuit 
potential difference of one volt was obtained in 3.5% NaCl solu- 
tion between the composite and 7075-T6, 7075-T651 and 5052- 
H38 alloys. This potential difference provides a driving force for 
corrosion and is cause for concern. The Ti-6-4 showed a difference 
of about 0.3 volt for the unpolished as received material. Corro- 
sion current data (zero impedance technique) indicate that alu- 
minum alloys and cadmium plate are much more reactive than Ti- 
6-4 when coupled to graphite-epoxy. This technique provides a 
means of ranking the severity of this corrosion problem for various 
aircraft alloys. Flatwise tensile data indicate significant strength 
losses when graphite-epoxy composite sandwich specimens are ex- 
posed to ASTM 5% salt spray and synthetic sea water + SO, spray 
environments. 


23794 (AD-A—011379) Oxidation and hot corrosion of 

Ni—Cr and Co—Cr base alloys containing rare earth oxide disper- 

sions. Final research report, re) Mar 1974—12 May 1975. Wright, 
LG.; Wilcox, B.A.; Jaffee, R.I. (Battelle Columbus Labs., Ohio 

(USA)). 12 May i975. Contract N62269-74-C-0291. 88p. NTIS 


The program was undertaken to investigate the effects of al- 
loying elements such as tungsten, tantalum and carbon on the ox- 
idation and hot corrosion behavior of alumina-forming, dispersion- 
strengthened CoCrAl alloys, with the objective of developing con- 
cepts for alloys required to operate uncoated for long periods in 
gas turbine engines. (GRA) 


23795 (AD-A—014654) Inhibition of hydrogen embrittlement 
in high strength steel. Technical report. Kortovich, C.S. (TRW, 
Inc., Cleveland, Ohio (USA)). Jul 1975. Contract N00014-74-C- 
0365. 24p. (TRW-ER—7814-1). NTIS $3.25. 

A study was made of the effect of rare earth additions on 
the hydrogen embrittlement resistance of 4340 steel. Attempts 
were made in this study to improve the hydrogen embrittlement 
and stress corrosion resistance of hydrogenated 4340. (GRA) 


23796 (CONF-760503—11) Compatibility of ferritic steels in a 

sodium environment. Chopra, O.K.; Natesan, K.; Kassner, T.F. 

(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. 9p. Dep. NTIS $3.50. 

From International conference on liquified metal technology 

in energy production; Champion, Pennsylvania, United States of 
America *USA® (3 May 1976). 

Kinetics of carburization-decarburization of three commer- 
cial and two high-purity ferritic steels with chromium and molyb- 
denum contents in the range 9-12 wt percent and 1-2 wt percent, 
respectively, was studied in a sodium environment at temperatures 
between 550 and 700°C. Carbon concentration-distance profiles 
obtained as a function of sodium-exposure time and temperature 
showed that the steels carburized below 650°C and decarburized at 
higher temperatures. The carburization-decarburization behavior of 
the ferritic steels was compared with that of the 2'/,Cr—1Mo fer- 
ritic and Type 304 stainless steels. Microstructural examination of 


MATERIALS 


sodium-exposed specimens revealed that the atom ratio of molyb- 
denum to carbon in the steel had a significant effect on the stabili- 
ty of the carbide structure in equilibrium with the ferrite matrix. 
Nitrogen transfer from the commercial 9Cr—2Mo steel to the 
— — occurred at temperatures between 550 and 
00°C. (auth 


23797 (COO— 3084/40) Hydrogen and interfacial cohesion. 
Rice J.R. (Brown Univ., Providence, R.I. (USA). Div. of Engineer- 
ing). Oct 1975. Contract E(11-1)-3084. 15p. (CONF-750925—8). 
Dep. NTIS $3.50. 

From Conference on effects of hydrogen on behavior of 
materials; Jackson, Wyoming, USA (7 Sep 1975). 

Hydrogen effects on interfacial cohesion are discussed in 
relation to models for atomistically brittle cracking. An analysis is 
presented of the condition for stability against dislocation blunting 
of a critically stressed, atomistically sharp interfacial crack tip con- 
figuration, the satisfaction of which is viewed as a pre-condition 
for the occurrence of brittle interfacial separation. Results are ap- 
plied to estimate the necessary effect of dissolved H on cohesive 
energies, so as to allow brittle grain boundary cracking of fcc 
metals, in which grain interfaces are not normally capable of 
sustaining such cracks. In addition, a new approach is presented to 
the thermodynamics of interfacial separation in presence of a 
segregated mobile species such as H, and some generalizations of 
the Gibbs adsorption relation are derived expressing the depen- 
dence of critical fracture parameters, namely the interfacial 
separation energy and cohesive strength, on the equilibrating 
potential and surface concentration of the segregant. 


23798 (ERDA— 76-98) Stress corrosion cracking problems and 
research in energy systems. Summary of a meeting held at ERDA, 
Germantown, February 24—25, 1975. lanniello, L.C. (comp. and 
ed.). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Physical Research). May 1976. 
217p. (CONF-760227—(Summ.)). Dep. NTIS $7.75. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

A workshop was held February 24-25, 1976, at ERDA-Ger- 
mantown, Maryland, and the report serves as a summary of that 
meeting. The workshop and the report were structured to outline 
the (1) stress corrosion cracking problems in energy systems, (2) 
methods to alleviate the problems, (3) consensus on materials 
andi important to specific technologies and (4) consensus on 

rities. Separate abstracts were prepared for the 13 papers in 
and (2). (DLC) 


23799 (ERDA—76-98, pp 33-44) Liquid metal fast breeder 
reactor. Indig, M.E. May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

Csustic stress corrosion studies were conducted on the two 
alternate materials for LMFBR steam generators, 2'/,;Cr—1Mo 
steel and Incoloy 800. Results of testing conducted at 600 and 
900°F are summarized. (DLC) 


23800 (ERDA— 76-98, pp 79-92) Heat exchanger and con- 
denser tubing. Pement, F.W. (Westinghouse Research Labs., Pitt- 
sburgh). May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

This paper is a condensed review of three Westinghouse 
Papers on stress corrosion experience in high-pressure feedwater 
heaters, moisture separator reheaters, condensers, and auxiliary 
heat exchangers. Some Japanese utility experiences are also in- 
cluded. (DLC) 


23801 (ERDA—76-98, pp 95-107) Designer's viewpoint of 
stress corrosion cracking. Lawton, C.W. May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 
gy systems. 

The control of stress corrosion by limits on tensile stresses 
requires a new design criterion. The technology and methods of 
fracture analysis offers some concepts that could be developed to 
predict damage from stress corrosion. To the design engineer, the 
most serious deficiency in the technology of stress corrosion is the 
inability to predict the combinations of environments and alloys 
which give rise to stress corrosion. 


23802 (ERDA—76-98, pp 108-133) Materials: environment 
view point. Stachle, R.W. (Ohio State Univ. Columbus). May 1976. 
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From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and 
* This paper summarizes options available for ameliorating 
stress corrosion cracking (SCC) in environmental and alloy com- 
binations (generally Fe—Cr—Ni alloys) which are used in cur- 
rently important energy It addresses two broad 
issues which embrace the generality of i ical in- 
teractions, followed by discussions of the critical components 
which contribute to SCC. 12 figures (DLC) 


23803 (ERDA—76-98, pp 134-141) Improved understanding. 
Pugh, E.N. May 1976. 

From Workshop stress corrosion cracking; Germantown, 
Maryland, United States of America *USA® (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 


gy systems. 
‘This paper summarizes the current understanding of stress 


failures, and hydrogen embrittlement. (DLC) 
23804 (ERDA—76-98, pp 142-171) Improved testing 
From W stress corrosion Germantown, 


cracking; 
Maryland, United States of America *USA® (24 Feb 1976). 
In Stress corrosion cracking problems and research in ener- 


gy systems. 


Gerberich, W.W. May 1976. 
orkshop 


23805 (NTIS/PS—75/785) Stress corrosion of steel (a bibliog- 

with abstracts). Report for 1964—Sep 1975. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Oct 1975. 205p. NTIS $25.00. 

See also NTIS/PS—75-786. 

The citations cover crack propagation, fracture, tests, sur- 
face finishing, working, coatings, deformation and fatigue in rela- 
tion to stress corrosion. The majority of studies in this report are 
on nuclear reactor or spacecraft materials. Stainless steel stress 
corrosion is excluded. 


23806 (NTIS/PS—75/786) Stress corrosion of stainless steel (a 
bibliography with abstracts). Report for 1964—Sep 1975. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Oct 1975. 130p. NTIS $25.00. 

See also NTIS/PS—75/785. 

This bibliography covers research on deformation, cracking, 
electro-chemistry, additives, kinetics, test methods and solutions in 
relation to stress corrosion. A majority of the research concerns 
nuclear reactor materials and raft components. (Contains 
125 abstracts) See also NTIS/PS-75/785, Stress Corrosion of Steel. 
23807 (SU—326P28-X4) Nitride forming reactions in liquid 
uranium alloys. Annual progress report. Parlee, N.A.D. (Stanford 
Univ., Calif. (USA)). Mar 1972. Contract AT(04-3)-326. 22p. 
Dep. NTIS $3.50. 

The thermodynamics and kinetics of nitride-forming reac- 
tions in liquid U—Sn and Pr—Sn alloys were studied during this 
period. The precipitation of the nitrides was studied with 
microscopes. Carbothermic reduction of UO, to the metal in the 
presence of liquid Sn was also studied. (DLC) 


23808 1)) Dynamic fracture analysis with 
a lagrangian finite difference method. Chen, Y.M.; Wilkins, M.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
10 Jun 1976. Contract W-7405-Eng-48. 28p. (CONF-760705— 2). 
Dep. NTIS $4.00 

From Conference on dynamic fracture toughness; London, 
oo Kingdom of Great Britain and Northern Ireland *UK® (5 Jul 

) 

Two and three-dimensional time-dependent explicit finite- 
difference methods are used to analyze the stress field around 
cracks subjected to dynamic tensile loads. Several different notch 
radii of a notched central crack in a rectangular bar with plane 
strain loading are studied. The case of a central crack in a thin 
rectangular plate (near plane stress geometry) is also studied. The 
stress field around a through-the-thickness crack in a section of a 
cylindrical pipe loaded by a sudden application of pressure is cal- 
culated. The plastic strain field around an edge crack in a bar is 
calculated in plane strain and plane stress geometry. It is pointed 
out that complex models of material behavior can be easily incor- 
porated into the calculation, but it is the simple elastic material 
with a sharp crack that places the greatest demands on the calcula- 
tional procedures. Extrapolation methods are used to determine 
dynamic stress conditions at the tip of sharp cracks in elastic 
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materials. For rounded cracks, or a crack blunted by = 
the dynamic stress state at a crack tip can be calcula 


23809 (AEC-tr—7296) Corrosion and metal sol 
Rosenfeld, I.L. (ed.). (AN SSSR, Moscow. Inst. Fizicheskoj 
Khimii). 1970. Translation of Korroziya i zashchita metallov, Iz- 
datel’stvo ‘’Nauka’’, Moscow, 1970. (TT—72-51020). 387p. Dep. 
NTIS $10.75. 

Thirty-six papers are arranged under the section headings: 
corrosion-resistant metals and alloys, local corrosion processes, 
corrosion inhibitors and polymer coatings, corrosion under natural 
conditions, and new methods of investigation. Separate abstracts 
were prepared for 8 of the papers. (DLC) 


23810 (AEC-tr—7296, pp 65-72) Corrosion and electrochemi- 
cal behavior of Ti— Mo— Pd alloys in solutions of hydrochloric acid 
at 100°C. Chernova, G.P.; Koshechkin, K.I.; Tomashov, N.D. (65- 
72). 1970. Translated from Korroziya i zashcita metallov, Iz- 
datel’stvo ‘’Nauka’’, Moscow, 1970. 

In Corrosion and metal protection. 

The corrosion resistance of Ti—Mo alloys (5, 10, 27%) and 
of the same alloys also containing 0.2 and 0.5% Pd in 3—20% HCl 
at 100°C was investigated. The Ti alloys containing 5 and 10% Mo 
and 0.2% Pd in 3—10% HCI at 100°C are similar to Ti—27% Mo 
alloys in regard to the corrosion resistance. On adding Fe** or 
Cu?* ions to 20% HCl, Ti—Mo alloy and Ti—Mo—Pzd alloy have a 
corrosion rate >10 mm/year. This is a result of the shift of the 
corrosion ntials of these alloys to the region of transpassiva- 


23811 (AEC-tr—7296, pp 73-81) Investigation of the corro- 
sion resistance of Ti—Mo—Cr—Pd alloys. Tomashov, N.D.; 
Ignatov, N.N.; Chernova, G.P. 1970. Translated from Korroziya i 
zashchita metallov, Izdatel’stvo ‘'Nauka’’, Moscow, 1970. 

In Corrosion and metal protection. 

The corrosion resistance of alloys of the system 
Ti—Mo—Cr (from 5 to 30 percent Mo and from | to 10 percent 
Cr) and some ternary alloys, also containing 0.2 percent and 0.5 
percent Pd, in solutions of H,SO, (S—4 percent) and HCI (5—24 
percent) at 20, 60 and 100°C was investigated. The addition of 
chromium to titani molybd alloys decreases the corro- 
sion rate of the alloys with increasing concentration of chromium 
in the alloy. The addition of palladium to Ti—Mo—Cr alloys in- 
creases their corrosion resistance by 10—100 times. (auth) 


23812 (AEC-tr—7296, pp 82-89) Corrosion of alloys of the 
niobium—titanium—aluminium system. Andreeva, V.V.; Alek- 
seeva, E.L.; Dontsov, S.N.; Moiseeva, I.S. 1970. Translated from 
i zashchita metallov, Izdatel’stvo ‘"Nauka’’, Moscow, 

In Corrosion and metal protection. 

The mechanical properties and corrosion resistance of 
niobium—titanium—aluminum alloys in 20 percent HCl and 
40—75 percent H,SO, at 40 and 100°C are considered. Current 
density vs potential and corrosion rate vs potential potentiostatic 
curves plotted in 75 percent H,SO, at 140°C for the alloys with 
different titanium contents at a constant content of aluminum and 
also for alloys with a constant titanium content at different con- 
tents of aluminum are given. It was shown that the corrosion re- 
sistance of the alloys in 75 percent H,SO, at 140°C is an exponen- 
tial function of the atomic content of the alloying components (Ti, 
Al) in them; aluminum vitiates the corrosion resistance very 
strongly. (auth) 


23813 (AEC-tr—7296, pp 90-101) Niobium—tantalum alloys 
alloyed with platinum. Glukhova, A.I.; Dontsov, S.N.; Andreeva, 
V.V.; Moiseeva, IS. 1970. Translated from Korroziya i Zashcita 
Metallov, Izdatel’stvo '’Nauka’’, Moscow, 1970. 

In Corrosion and Metal Protection. 

It was shown that the addition of small quantities of 
platinum to niobi tantalum alloys increases their corrosion re- 
‘sistance under strongly aggressive conditions. In 75 percent sul- 
furic acid at 150°C, the corrosion rate of the niobium alloy con- 
taining 30 percent tantalum and 0.2 percent platinum is 4—6 times 
less than the corrosion rate of this alloy without addition of 
platinum. It was found that the corrosion rate of the niobium alloy 
containing 30 percent tantalum and 0.2 percent platinum in 75 
percent sulfuric acid solution at 150°C does not depend on the 
value of the applied potential and is only 0.1 g/m* h while the cor- 
rosion rate of the alloy without platinum increases at potentials 
which are more positive than +1.7 v. 


23814 (AEC-tr—7296, pp 113-118) Corrosion of zirconium in 
hydrochloric acid. Fokin, M.N.; Baru, R.L.; Kurtepov, M.M. 1970. 
Translated from Korroziya i zashchita metallov, Izdatel’stvo 
‘"Nauka’’, Moscow, 1970. 

In Corrosion and metal protection. 


derstanding might alleviate the problem. It is proposed that there 
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Zirconium shows resistance in 20 and 30 percent HC! solu- 
if the concentration of the oxidizing agents does not exceed 
0.01—0.5 g/l. On increasing the concentration of the oxidizing 
— pitting corrosion occurs with increase of the total corrosion. 
tendency to pitting corrosion was determined according to the 
potentials of pit formation measured by the galvanostatic method. 
Zirconium is not subject to hydrogen embrittlement in hydrochlo- 
ric acid and can therefore be used for preparing insoluble 
cathodes, operating in reducing media. 
23815 (AEC-tr—7296, pp 119-128) Corrosion and elec- 
trochemical of lanthanum. Tomashov, N.D.; Matveeva, 
T.V. 1970. Translated from Korroziya i zashchita metallov, i- 
datel’stvo '’Nauka’’, Moscow, 1970. 

In Corrosion and metal protection. 

The kinetics of the corrosion rate of lanthanum at 25° in air 
of different relative humidities, distilled water, sulfuric acid, 
hydrochloric acid, nitric acid, phosphoric acid, hydrofluoric acid, 
potassium hydroxide of different concentrations and at 100°C in 
distilled water and potassium hydroxide have been studied. In air 
at 22— 100% reiative humidity, the corrosion rate of lanthanum in- 
creases with time and with increasing humidity. In distilled water 
and in potassium hydroxide solutions, the corrosion rate of 
lanthanum increases with time and decreasees when the concentra- 
tion of alkali exceeds 20%. With increasing concentration of the 
acids, the corrosion rate of lanthanum increases in hydrochloric 
acid and nitric acid and passes through a maximum in sulfuric acid 
(20%) and phosphoric acid (60%). The values of the corrosion 
rates of oy in 40% nitric acid, 35% hydrochloric acid, 20% 
sulfuric acid, 60% phosphoric acid, and 40% hydrofluoric acid are 
8x 10°; 4.4 x 10*; 1.3 x 10%; 9 g/m? h respectively. 


> pp 191-203) Electrochemical investiga- 

corrosion of stainless chrome—nickel steels, modified 
by V, Si, Mo or Re. Tomashov, N.D.; Markova, O.N.; Chernova, 
G.P. 1970. Translated from Korroziya i zashchita metallov, Iz- 
datel’stvo '’Nauka’’, Moscow, 1970. 

In Corrosion and metal protection. 

The potential-time curves for the specimens of small surface 
enable one to judge the nature of the process of pitting corrosion 
as a function of the additional alloying of the steel in 0.5N FeCls. 
For the steel 18Cr—14Ni, in the potential-time curves, we observe 
a steady shift of the potential to the negative direction; this is as- 
sociated with the formation and steady growth of pits. For the 

steels 18Cr—14Ni, additionally alloyed with 2.4 percent V, Si, Mo 
or Re, in similar curves we observe potential jumps to the negative 
direction with restoration of the starting equilibrium potential; this 
indicates the repassivation of the primary fine pits. Reasons for the 
repassivation of the primary pits in additionally alloyed steels are 


23817 (AEC-tr—7296, PP 368-378) Influence of alloying on 
the stoichiometric disorder of the surface oxides and the elec- 
trochemical oxidation of Ti—Nb and Ti—Ni alloys. Rosenfeld, I.L.; 
Akimov, A.G.; Oshe, E.K. 1970. Translated from Korroziya i 
zashchita metallov, Izdatel’stvo ‘’Nauka’’, Moscow, 1970. 

In Corrosion and metal protection. 

This paper is devoted to the investigation of the influence of 
the alloying of titanium with niobium and nickel on the su- 
perstoichiometric structure of the surface oxides of titanium. With 
the help of the photocondenser method, the methods of galvano- 
static polarization and the measurement of the impedance of the 
electrode in the solution, the heteropolar influence of niobium and 
nickel on the tric structure of titanium and on the 
rate of the electrochemical oxidation is shown. These results are 
examined from the point of view of the change in the concentra- 
tion of the donor—acceptor admixtures in the surface oxides of 
titanium. 5 figures 

Worldwide design considerations for cathodic protection 
of offshore facilities including those in deep waters. Davis, J.G.; 
Doremus, E.P.; Pass, R.B. pp 601-610 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Il. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

It has been a general practice in the past to reduce main- 
tenance expenditures in offshore oil and gas fields as their produc- 
tion and associated revenues decrease, to the end that practically 
all facilities were junked when the field was abandoned. This prac- 
tice is being given a thorough appraisal in light of the shortages of 
materials and increased facility replacement cost. In this vein, seri- 
ous consideration should be given to maintaining offshore plat- 
forms and equipment in good condition so they may be moved, 
modified as required, and reused in more profitable fields 
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23819 Atmospheric corrosion in marine environments. Legault, 
R.A.; Pearson, V.P. pp 415-422 of In Proceedings of the seventh 
annual offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 fag 1975). 

'ONF-7505 16—P3. 

The methods that have been traditionally used in at- 
mospheric corrosion studies are generally conceded to leave a 
great deal to be desired. After some 40 years of trying to develop 
a reliable accelerated laboratory test to simulate atmospheric expo- 
sure, there is still considerable doubt as to whether either reprodu- 
cibility or correlation with field exposure data can be achieved. 
Even the language that is used to describe atmospheric corrosion 
behavior is misleading. Corrosion rates used to compare such 
behavior are usually expressed as mils per year, which surely sug- 
Sas linear kinetic behavior, although it is recognized that such 

havior is unlikely especially for steels. 
23820 IN-787: a low alloy steel for offshore platforms and ship 
hull plate applications. Money, K.L.; Anderson, D.B. pp 423-434 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. III. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Three years of evaluation in marine environments have 
demonstrated that IN-787, a 0.9 Ni—0.6 Cr—0.2 Mo—1.2 
Cu—0.04 Nb steel, can be used with confidence in the offshore 
and ship-building industry. Immunity to stress corrosion cracking 
of IN—787 base plate and weldments in marine environments, 
even under conditions of hydrogen charging, is a primary ad- 
vantage. Ease of weldability and galvanic compatibility between 
weldment and base plate material has been demonstrated. In the 
sea water splash and spray zone, where critical corrosion most 
often occurs on steel structures, IN—787 displays acceptable per- 
formance. Preliminary test results indicate that IN—787 is amena- 
ble to cathodic protection with zinc anodes and requires only low 
current to maintain corrosion protection of submerged structures 
after initial polarization has been achieved. This steel develops a 
tight, adherent corrosion product film in marine atmospheric expo- 
sures providing a lower corrosion rate than that of other steels 
similarly exposed. 

23821 Application of corrosion resistant low-alloy steels to 
marine structures. Tamada, A.; Matsushima, I. pp 435-442 of in 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Six-tenths-2 percent Cr—Al steels, newly developed based 
on systematic fundamental research, have excellent corrosion re- 
sistance in marine environments as well as good mechanical and 
welding properties. Performance test results clearly indicate good 
applicability of these steels as the construction material of various 
marine structures. These steels give no trouble in fabrication and 
last much longer than ordinary structural steels without protective 
measures, and if protected, the maintenance cost is much reduced. 


23822 Cathodic protection criteria for notched mild steel un- 
dergoing corrosion fatigue in sea water. Hartt, W.H.; Fluet, J.E.; 
Henke, T.E. pp 463-470 of In Proceedings of the seventh annual 
offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 
rom Offshore technology conference; Houston, Texas, 

USA (5 May 1975). 

See CONF-750516—P3. 

Reverse bend fatigue tests have been conducted on notched 
1018 steel samples in a flowing sea water environment under both 
freely corroding and constant potential conditions. It is observed 
that for tests at a constant stress fatigue life is enhanced as 
specimen potential becomes more negative (cathodic), the latter 
corresponding to a reduced rate of corrosion. For potentials suffi- 
ciently cathodic no failure occurs irrespective of the number of 
stress reversals. The potential to restore the air endurance limit has 
previously been determined for smooth (unnotched) specimens as 
-0.73v versus calomel (-0.80v versus Cu/CuSO,); but for notched 
samples this value is presently determined as -0.78v (calomel) or - 
0.85v (Cu/CuSO,). Thus, greater cathodic protection is required to 
mitigate sea water corrosion fatigue of notched members than for 
smooth ones. Further, it is disclosed that the endurance limit 
established by application of sufficient cathodic protection to 
notched specimens is greater than the value observed in air. 


23823 Effect of hydrogen on metals. Louthan, M.R. Jr. (E.I. de 


Pont de Nemours and Co., Aiken, SC). pp 126-134 of In Process 
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industries corrosion. . TX; National Association of Corro- 
sion Engineers (1975). 


Methods of choosing materials for use in atmospheres con- 
taining hydrogen are reviewed. Hydrogen embrittlement is con- 
sidered in cqieithoment resulting trom bi blister formation, embrit- 
tlement resulting from hydride formation, and generalized embrit- 
tlement. Hydrogen embrittlement is not a simple phenomenon, and 
many aspects of hydrogen-metal interactions remain unknown. 
However, within the above classifications, a basis for selection of 
materials for hydrogen service may be found. Only a small number 
of metals are hydride formers, and these should not be used in 
hydrogen atmospheres. Blister formation can be avoided by proper 
control of process variables, heat treating, and finishing operations. 
Selection of materials which are resistant to generalized hydrogen 
embrittlement is more difficult. In general, if an alloy is primarily a 
transition metal, the alloy should be assumed to be susceptible to 
embrittlement until proven otherwise. Specific material properties 
to minimize hydrogen ees ~ not well established; how- 
ever, low hy energies, high stacking fault 
23824 Titanium cleaning in fused salts. Shoemaker, R.H.; 
Wood, W.G. (Kolene Corp., Detroit). pp 118-130 of In Bicenten- 
-nial of materials progress. Azusa, CA; Society for the Advance- 
ment of Material and Process Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los California, United States of Amer- 
ica 1976). 


The increased use of titanium in commercial aircraft and 
recent military planes forecasts widespread processing in the next 
decade. The removal of various hot work and heat treat scales 
developed on titanium metal and fabrications has frequently been 
a production limitation. Glass and graphite type lubricants, in con- 
junction with temperature developed scales, add to the cleaning 
problems. Elevated temperature, 900°F, fused salts are excellent 
‘solvents for these mixed scale residues. Fabricated titanium struc- 
tures must be cleaned to remove the hot forming scale and protec- 
tive lubricant residues. These residues are more easily cleaned with 
low temperature fused salts operating in the range of 400°F. Some 
of the problems resulting from incomplete cleaning are discussed. 
An estimate of the future applications of fused salt baths to titani- 
um cleaning is included. 

23825 Ion microprobe analysis for niobium hydride in 

hydrogen-embrittled niobium. Williams, P.; Evans, C.A. Jr.; Gross- 

M.L.; Birnbaum, H.K. Anal. Chem.; "48: No. 964-968 (Jun 
6). 

A hydrogen-embrittled niobium sample, fractured above the 
solvus temperature, has been examined using an ion microprobe. 
Ion images taken with Nb*+, NbH*, H*, and NbO* ions Teveal 
strong enhancement of the emission of the hyd 
ion species from the walls of the main fracture and from a secon- 
dary crack. Comparison of the NbH*/Nb* ion ratio from the crack 
walls with that observed from known niobium hydride precipitates 
demonstrates that the hydrogen-rich phase found on the fracture 
walls is niobium hydride. The results confirm a postulated 
mechanism of h embrittlement by stress-induced precipita- 
tion of niobium hydride. 

23826 Effect of thin electrodeposited nickel coatings on the cor- 
rosion behavior of wing — Weirick, L.J. (Sandia Labs., Liver. 
—. CA); Douglass, D.L. Corrosion; 32: No. 6, 209-216(Jun 
1976). 

Thin electroplated coatings of nickel, formed from a sulfa- 
mate bath, were shown to affect the corrosion of U—0.75 Ti in 
moist air at 105°C and in a dilute (50 ppM) NaCl solution at 25°C. 
Weight losses were observed for all samples in the salt solution, 
and the corrosion process followed the linear rate law. The corro- 
sion rate of a sample with a coating thickness of 0.25 mil was ac- 
tually greater than that of the bare alloy, but an increase in the 
coating thickness to 0.5 mil or greater caused a marked decrease 
in the corrosion rate. A porous, yellow corrosion product 
(hydrated uranium trioxide) existed on the bare alloy and on the 
0.25 mil sample, the — being located at pores in the coating 
on the latter samples. The increased corrosion rate for the 0.25 mil 
sample was attributed to the fact that the uranium alloy is anodic 
to nickel, and the current density of the alloy at the bottom of the 
pores in the coating was much greater than that of the bare alloy. 
The markedly reduced corrosion rates noted on alloys with thicker 
coatings was due to a much lower porosity, as measured by an 
electrochemical porosimeter, and a much smaller exposed area was 
available for corrosion. Nickel coatings are not protective in salt 
solution unless coating porosity is very low. Weight gains, also 
linear with time, occurred for samples corroded in moist air at 
105°C, the corrosion product being UO, formed in the Pores. 
Nickel coatings offer excellent protection for corrosion in moist 
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o the protectiveness increasing with film thickness. The benefi- 

cial effect of the thin coatings was attributed to the high level of 
mechanical adherence of the coatings due to formation of a 
“‘root’’ system of nickel into tunnels in the substrate. The tunnels 
were produced by deep etching of the uranium alloy surface prior 
to plating. It was concluded that much thinner coatings than previ- 
ously reported could be utilized when deeply etched surfaces were 
employed. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 23238, 23263, 23264, 23265, 
23271, 23714, 23719, 24303 


23827 (AD-A—010510) Irradiation effects on reactor struc- 
tural materials. Semiannual progress report, 1 August 1974—31 
January 1975. Steele, L.E. (Naval Research Lab., Washington, 
D.C. (USA)). Feb 1975. 49p. (NRL-MR—3010). NTIS $3.75. 

also report dated Aug 1974, AD—786733. 

This report, covering research for the period, 1 August 
1974 - 31 January 1975 includes: (1) the effect of hold time on 
fatigue crack propagation in neutron irradiated 20% cold worked 
Type 316 stainless steel; (2) high fluence assessments of 0.03% 
copper plate from 30-ton A533-B demonstration melt; (3) ex- 
amination of microstructures of Inconel 718, Incoloy 800, PH13- 
8Mo, Mo and Nb after irradiation in EBR-II; (4) fluence depen- 
dence of ion damage in nickel; (5) ion-simulated irradiation-in- 
oe creep of reactor structural alloys; and (6) notch ductility 

and strength of Type 316 stainles steel submerged arc weld 
deposits. (GRA) 


23828 (AD-A—010512) Modification of E-DEP-1 to run for 
high energy helium ions in nickel and type-316 stainless steel. Final 
memorandum report. Mueller, G.P.; Westmoreland, J.E. (Naval 
Research Lab., Washington, D.C. (USA)). Mar 1975. 31p. (NRL- 
MR—3019). NTIS $3.75. 

The computer program E-DEP-1, 5 May 1973 version, has 
been modified to calculate the energy deposition of high energy 
helium ions in nickel and type-316 stainless steel. Calculations for 
70-MeV He on Ni and on type-316 stainless steel were performed, 
and the resulting output is included in the form of two appendices. 
This effort provided the values needed to aid in the design of a 
joint Radiation Technology Division and Engineering Materials 
Division experiment to simulate radiation induced creep in reactor 
materials by helium ion bombardment. 


23829 (AD-A—015595) Relaxation studies of thin 
materials. Final report, 15 Apr 1972—31 May 1975. 


ion-im 
Berry, B.S. (IBM Watson Research Center, Yorktown Heights, 


N.Y. (USA)). 27 Aug 1975. Contracts DAHC04-72-C-0026; 
DAHC04-75-C-0018. 12p. NTIS $3.25. 

Internal friction measurements have been successfully em- 
ployed for the first time to characterize defect-related phenomena 
in thin metallic films and implanted or irradiated silicon. The ex- 
amples studied include interstitial impurity defects in niobium 
films, grain-boundary sliding in aluminum s, and point-defect 
damage in silicon. Three new defect centers have also been 
discovered in electron-irradiated silicon by EPR measurements. 


23830 (AD-A—015619) Irradiation effects on reactor struc- 
tural materials. Semiannual progress report, 1 Feb—31 Jul 1975. 
Steele, L.E. (Naval Research Lab., Washington, D.C. (USA)). Aug 
1975. ‘60p. (NRL-MR—3110). NTIS $4.25. 
= also report dated Feb 1975, AD-A—010510. 

is report, covering research for the period, 1 February to 
31 uly 1 1975, includes: (1) the effect of hold time on fatigue crack 
propagation in neutron irradiated Type 316 stainless steel; (2) the 
simulation of irr d creep in nickel; (3) the elastic 
plastic toughness of Type 316 stainless steel forging: (4) swelling 
in dilute binary alloys; and (5) the influence of delta ferrite con- 
tent on notch toughness of austenitic stainless steel weldments. 


23831 (CONF-751006—P1) Fundamental aspects of radiation 
damage in metals. of an international conference, Gat- 
linburg, Tennessee, October 6—10, 1975. Robinson, M.T.; Young, 
F.W. 4 (eds.). (Energy Research and Development Administra. 
tion, Washington, D.C. (USA); National Science Foundation, 
Washington, D.C. (USA); Oak Ridge National Lab., Tenn. 
(USA)). 1975. 670p. Dep. NTIS $16.25. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

Seventy-four papers are included. Separate entries were 
prepared for sixty. The remaining papers were previously an- 
nounced in Nuclear Science Abstracts. (MHR) 


23832 (CONF-751006—P1, pp 21-27) Effect of thermal vibra- 
tions on the displacement energy threshold. Beeler, J.R. Jr.; Beeler, 
M.F. (North Carolina State Univ., Raleigh). 1975. 


NOVEMBER 1976 


From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Computer experiments on the displacement en 
threshold in fcc iron that start with thermal lattice initial co 
tions give dramatically different results than computer experiments 
that start with static lattice initial conditions. The thermal lattice 
initial condition results are in better agreement with experiment 
than the static lattice initial condition results. 


23833 (CONF-751006—P1, pp 28-34) Collision cascades in 
iron for energies up to 5 MeV. Beeler, J.R. Jr.; Beeler, M.F. (North 
Carolina State Univ., Raleigh). 1975. 

From International conference on i damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Computer experiments were done on collision cascades in 
fcc iron for energies up to 5 MeV. The structure of these cascades 


and defects remaining after short-term annealing of the displace- 
ment spikes they are described. 


23834 (CONF-751006—P1, pp 42-65) Production of Frenkel 
defects in metals. Lucasson, P. (Univ., Paris). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 

A review of experimental work on Frenkel defect produc- 
tion by low temperature irradiation is presented. The electron 
bombardment determination of threshold energies for atomic dis- 
placements are examined and a quantitative comparison of the 
measured defect production by energetic particles with theory is 
ce underlying physical processes are tentatively explicited 


23835 (CONF-751006—P1, pp 66-72) Study of low-tempera- 
ture electron-irradiated chromium. Biget, M.; Vajda, P.; Maury, F.; 
A.; Lucasson, P. (CNRS, France). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 

The production and annihilation of Frenkel defects in bcc 
chromium were studied by irradiating it at 8 K with electrons in 
the energy range 0.45 to 1.7 MeV and measuring the increase in 
residual electrical ity. The displacement threshold energy 
was found to be E/sub d/ = 460 +- 10 keV corresponding to a 
maximum transmitted energy to a Cr-atom of T = 28 +- 1 eV. A 
step-function analysis yields the best fit to the data when applying 
a displacement probability function of the form 0 for T less than 
28 eV, P/sub d/(T) = 0.55 for 28 eV less than or equal to T less 
than 50 eV, 0.95 for 50 eV less than or equal to T less than or 
equal to 190 eV, using a characteristic Frenkel-pair resistivity 
tho/sub F/ = 40 pNcm/at. percent F.P. A subsequent isochronal- 
step annealing up to 60 K after 0.8 MeV and 1.7 MeV irradiation 
revealed several recovery substages: at 16.5, 21, 29, 33.5, 36.5, 40 
to 50 and 50 to 58 K. The most important peaks are the ones at 
21 and at 29 K. A tentative analysis of the observed annealing 
spectrum is presented. 

23836 (CONF-751006—P1, pp 73-79) Determination of 

threshold displacement by high voltage electron microsco- 

. Mitchell, T.E. (Case Western Reserve Univ., Cleveland); Das, 
.; Kenik, E.A. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Measurements of the orientation dependence of the 
threshold displacement o—7 by high voltage electron microscopy 
are described for Cu, Ag, V, Cr and Zn. Comparisons are made 
with other metals. The easy displacement direction for fcc metals 
is generally (110) and for most bcc metals it is (100); hcp metals 
are variable. Correlations of the displacement energy with the 
sublimation energy and with interatomic potential parameters are 


and some aluminium alloys, during neutron - 

radiation at 4.6 K. Dimitrov, O. (Centre d'Etudes de Chimie 

“ane Vitry, France); Dimitrov, C.; Rosner, P.; Boening, 
. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The influence of foreign atoms on the defect production 
rate, during reactor irradiation of aluminium at 4.6 K, has been 
studied by electrical resistivity measurements on a series of dilute 
pre and Al(Ga) alloys. In high purity aluminium, the decrease 

of resistivity damage rate with increasing defect resistivity may be 


23837 (CONF-751006—P1, pp 80-88) Defect production rate, 
in aluminum dilute 
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interpreted in terms of spontaneous recombination processes, with 
a high incidence of dynamic effects. The presence of the addition 
element produces an increase of the low-dose damage rate and, for 
the most concentrated alloys, of the saturation value of the re- 
sistivity increment. These effects are due both to deviations to 
Matthiessen’s rule, and to enhanced defect production rates. 


23838 (CONF-751006—P1, pp 88-89) Hall effect measure- 
ments of Frenkel defect in aluminium during 
reactor irradiation at 4.6 K. Boening, K.; Mauer, W.; Pfaendner, 
K.; Rosner, P. (Univ., Munich). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 


23839 (CONF-751006—P1, pp 98-112) Transmission electron 
microscopy of point defect clusters in metals produced by energetic 
heavy ions. Wilkens, M. (Max-Planck-Institut fuer Metallforschung, 
Stuttgart). 1975. 

From International conference on radiation 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The application of transmission electron microscopy to the 
study of vacancy clusters formed in the displacement cascades of 
energetic heavy ions is studied. Specific features of this type of 
damage which differ from those pertaining to point defect cluster- 
ing after fast-neutron and electron irradiation are outlined. The 
crystallographic structures of the vacancy clusters which have been 
found in metals of the three lattice types: fec, bec, and hcp are 
discussed and compared with each other. The yield factor Q and 
the cascade efficiency eta are discussed in terms of the theory of 
cascade formation. 


23840 (CONF-751006—P1, pp 113-119) Displacement 
cascades in an ordered alloy Cu;Au as revealed by transmission 
electron y. Jenkins, M.L.; Katerbau, K.H.; Wilkens, M. 
(Max-Planck-Institut fuer Metallforschung, Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Transmission specimens of an ordered alloy Cus;Au were 
bombarded by Cu ions of energies between 10 and 100 keV (doses 
less than or approximately 10" ions/cm?) and subsequently in- 
vestigated by transmission electron microscopy. It is shown that 
every ion develops in its displacement cascade a ‘'disordered 
zone’’ which can be made visible by imaging the specimen in dark 
field using a superlattice reflexion. The observations of these disor- 
dered zones allow conclusions regarding the sizes and spatial struc- 
tures of individual displacement cascades which are difficult to ob- 
tain by other methods. 


23841 (CONF-751006—P1, pp 127-133) Energetic displace- 
ment cascades at elevated temperature. Merkle, K.L.; Averback, 
R.S. (Argonne National Lab., IL). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Energetic displacement cascades were studied in Ag and Au 
in the temperature range 10 to 573 K. The cascades were 
produced by self ion bombardment between 200 and 600 keV. 
The damage rates are estimated from electrical resistivity (ER) 
measurements and from transmission electron microscopy (TEM) 
observations. The splitting into subcascades is quite pronounced in 
this energy range and is seen by TEM over the whole range (300 
to 573 K) of observation. Above state III, damage rates are 1/3 or 
more of those near 10 K as measured by ER changes. These mea- 
surements, together with TEM data on depleted zone clusters, 
present strong evidence for a very effective separation of intersti- 
tials and vacancies in the cascade generation process. It is evident 
that at elevated temperatures a considerable number of defects 
survive in the form of defect clusters. 


23842 (CONF-751006—P1, pp 134-137) Study of clusters in 
ion irradiated gold. Ruault, M.O. (CNRS, Toulouse); Jouffrey, B 
Chaumont, J.; Bernas, H. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The nature and depth distribution of the clusters created by 
ion bombardment in gold were investigated by electron microsco- 
py. Reasonable agreement with Winterbon d 
theory is found. Results on the nature of the damage clusters are 
discussed in terms of the deposited energy density and defect mo- 
bility. 


damage in 


(CONF-751006—P1, pp 138-144) Study of defect satu- 
with fission fragments. Birtcher, R.C.; Blewitt, 


From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

It was found that the defect configurations resulting from 
fission neutrons and **U fission fragments are very similar. 


died at 5 K with — ee irradiation of copper containing 
0.01, 0.02 and 0.10 For induced re- 


the extrapolated saturation Te- 
with the results of electron-ir- 


(CONF-751006—P1, 145-151) Defect distributions 
irradiated by the channeling technique. Pronko, P.P. 


From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 
Heavy ion damage effects are measured by proton and He* 
oy in self-ion irradiated gold for fluence levels of 10" to 
Defect distributions are obtained, for 270 keV probes, 


and defect migration processes may contribute to the final - 
tion of defects as observed by 
23845 (CONF-751006—P1, pp Fission neutron sput- 
tering of gold. Kirk, M.A.; Conner. (Argonne National 
Lab., IL). 1975. 

From _ International radiation damage in 


conference 
metals; Gatlinburg, Tennessee, USA (5 Oct ons) 

In Fundamental aspects of radiation damage in metals. 

A unique search for a spot pattern due to fission neutron 
sputtering of single gold is reported. This experiment 
was designed to elucidate the contribution of range collision 
sequences to the overall sputtering yield in cold. gold crystal 
was activated in a thermal neutron flux prior to sputtering in a 
nearly pure fission neutron spectrum. It was thus possible to obtain 
rather fietailed autoradiographic evidence on the spatial distribu- 
tion of sputtered gold atoms. Sputtering took place in vacuum at a 
temperature below 40 K. The evidence is rather convincing that 
greater than 85 percent of the sputtered atoms were ejected in 
random directions. No indication of a spot pattern could be found. 
The overall sputtering yield was determined to be 1.8 x 10~* (+-30 


23846 (CONF-751006—P1, pp oe Stacking fault 
tetrahedra in Au created as a aw = vacancy in- 
during sub-threshold irradiation in the HVM. Cherns, D.; 
, F.J.; Nelson, R.S. (AERE, a Eng.). 1975. 

From International conference i 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental of radiation damage in metals. 

Au films have been irradiated in the Harwell 1.0 MeV elec- 
tron microscope at electron energies in the range 0.4 to 1.15 MeV, 
below the threshold energy for Frenkel pair production in the 
bulk. Under irradiation, films were observed to undergo thinning at 
rates of up to typically 0.4 A sec at 1.15 MeV (increasing with 
electron energy), which can be explained by sputtering of Au 
atoms by electrons from the exit foil surface. In addition to sput- 
tering, films irradiated at low temperatures and subsequently an- 
nealed were found to contain high densities of vacancy stacking 
fault tetrahedra. Experimental observations of the growth of 
stacking fault tetrahedra in Au at sub-threshold energies are re- 
ported. Evidence is given that this sub-threshold damage is caused 
by dynamic vacancy injection into Au as a result of sputtering. The 
possible mechanisms of vacancy injection are discussed. 


damage in 


23847 (CONF-751006—P1, pp 207-213) Core-overlap 

tions in metals. Benedek, R. (Argonne National Lab., IL). 1975. 
From International conference on radiation damage in 

metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 
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The Heitler-London (HL) method is employed to calculate 
the onset of the core-overlap (Born-Mayer) contribution to the in- 
teratomic potential in simple metals. The construction of an in- 
teratomic potential, covering the entire range of interest for radia- 
tion-damage studies, by interpolation between low-energy (HL and 
pseudopotential methods) and high-energy (Thomas-Fermi-Dirac) 
theories is discussed. Specific results are given for Al, Zn, and Cu, 
exemplifying small, medium, and large core metals, respectively. 


23848 (CONF-751006—P1, pp 214-219) Dynamics of the 
[100] dumbbell interstitial in copper. Nicklow, R.M.; Coltman, 
Ta we F.W. Jr.; Wood, R.F. (Oak Ridge National Lab., 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Neutron coherent inelastic scattering measurements have 
been made at 10°K for the [100] transverse phonon branch of a 
copper crystal which was neutron-irradiated at 4K, in order to 
study the resonant hybridization of the phonons with the low 
frequency librational mode of the (100) dumbbell interstitial. The 
results obtained clearly showed defect-phonon perturbation effects 
in the form of wave vector dependent phonon line broadening, 
frequency shifts, and unusual peak structure. However the results 
are more complicated than anticipated and cannot be explained 
entirely in terms of simplified calculations for the (100) dumbbell 
interstitial. An anneal at 300K, which removed the line broadening 
and frequency shifts, removed only approximately 50 percent of 
the additional peak structure, whereas previous ig studies 
temperature irradiation anneals below 300K. 


23849 (CONF-751006—P1, pp 234-239) Irradiation induces 
to Al and Cu. Rehn, L.E.; Robrock, 
K.H.; Spiric, V. (Institut fuer F stkoerperf Juelich, Ger.). 


1975. 

From International conference on radiation damage in 
metals; _ Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Changes in the elastic constants of Al and Cu produced by 
e irradiation of single and polycrystalline samples below 5 K were 
measured. Dislocation - effects were eliminated, and large 
negative changes in the sheear moduli have been observed. Simul- 
taneous resistivity measurements were used to monitor the defect 
densities. The results obtained for the modulus change per defect 
are in excellent agreement with other data using quite different 
techniques. A study of the temperature dependent behavior clearly 
demonstrates that these modulus changes cannot be explained by 
paraelastic defect reorientation. The anisotropy and magnitude of 
the diaelastic effect in aluminum and copper indicate that the in- 
terstitial defect created in these metals during irradiation at liquid 
helium temperature assumes the (100)-split configuration. 


23850 (CONF-751006—P1, pp 240-246) Elastic after effect 
measurements of point defect relaxations in electron irradiated alu- 
minum. Spiric, V.; Robrock, K.H.; Rehn, L.E. (Institut fuer Fest- 
koerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Application of the elastic after effect method to electron ir- 
radiated Al has revealed the existence of two previously unknown 
relaxation processes. One, peak A, has been identified as the 
reorientational relaxation of (100)-dumbbell interstitials in stage 
I/sub D+E/. The other, peak B, exhibits all the characteristics ex- 
pected for migration of the Johnson di-interstitial. 


23851 (CONF-751006—P1, pp 268-286) Study of irradiation 
induced point defects by diffuse scattering. Haubold, H.G. (Institut 
fuer Festkoerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Elastic, diffuse x-ray scattering is observed in crystalline 
solids containing lattice defects. The intensity distribution of this 
diffuse scattering provides very direct information on the atomic 
structure of single point defects, such as interstitials and vacancies, 
and their clusters. Lattice displacements around such defects can 
be determined unambiguously and decisions between the various 
interstitial positions are possible. In addition, it is possible to de- 
cide whether point defects are present as single defects or have 
been agglomerated into clusters. Since these questions are funda- 
mental in radiation damage, diffuse scattering both in the 
neighborhood of, and between Bragg reflections has been used for 
studies of lattice defects produced by low temperature electron 
and neutron irradiations. Results of these studies on various metals 
will be reviewed. The extent to which the stable interstitial con- 
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ration in 

T.H.; Brown, 5.S.; -L. (Argonne Nation 
Damage saturation can more conveniently be studied using fission 
PO ivity has been stu- 
was observed to be a linear function of the total radiation induced- 
resistivity with an extrapolated saturation resistivity change of 0.35 
pf-cm. For damage concentrations above 0.25 ioe. the 
damage production rate was nonlinear and approached a satura- 
tion resistivity of 0.48 T 

pf-cm were achieved. The value of 

sistivity with the results 

(rho/sub 0.34 ~N-cm) but not 

radiations (rho/sub s/ = 0.76 pf " 

production rate was observed to be linear for total resistivity 
changes as great as 0.60 w0-cm. 
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in self-ion 

evidence that, for collision cascades generated in thin film and 
bulk | ens in the hundred keV | incident ion 
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figurations have been determined as well as details of the thermal 
behavior will be discussed. 


(CONF-751006—P1, pp 287-294) Diffuse x-ray scatter- 
irradiation at 4.6 K. von Guerard, 


ing from after neutron 
B.; Peisl, J. (Univ., Munich). 1975. 
From International conference on radiation damage in 

metals; Gatlinburg, Tennessee, USA (5 Oct wy 

In Fundamental aspects of radiation damage in metals. 

Copper single crystals were irradiated at 4.6°K with about 4 
. 10 neutrons/cm. Huang scattering intensity at 8°K along with 
lattice parameter measurements shows that the strain fields in the 
crystals are mainly caused by the interstitials. The interstitials are 
spatially distributed in loose clusters with an atomic concentration 
of 2 . 10-? in a cluster. The average Frenkel-pair concentration in 
the crystal is about 1 . 10-*. On the average each cluster contains 
25 interstitials and has an approximate diameter of 28 A. These 
conclusions are confirmed by comparing Huang and asymptotic 
diffuse scattering. 


23853 (CONF-751006—P1, pp 295- X-ray 
of interstitials and interstitial clusters after low temperature electron 
irradiation and thermal of gold. Ehrhart, P.; Segura, E. 


annealing 

(Institut fuer Festkoerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Single crystals of gold were irradiated at a temperature of 
5*K with 3 MeV electrons. The defects were investigated by mea- 
surements of the Huang diffuse scattering of x-rays, the change of 
the lattice parameter and the change of the electrical resistivity. 
The experimental results are: In pure gold no single interstitials 
were observed. Even at the lowest irradiation dose (concentration 
of Frenkel defects, 75 ppM) small interstitial clusters were ob- 
served. By doping with impurities the cluster formation was sup- 
pressed. In samples doped with about 400 ppM Cu, single intersti- 
tials most probably trapped at copper atoms were observed. Dur- 
ing thermal annealing of the irradiated samples the recombination 
of Frenkel pairs along with the growth of the interstitial clusters 
was observed. The clusters take the form of dislocation loops. 


23854 (CONF-751006—P1, pp 302-308) Interstitials and in- 
terstitial clusters in bec and hcp metals in by H 

fuse scattering. Ehrhart, P. (Institut fuer Festkoerperforschung, 
Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The defect structure introduced by low temperature e~ ir- 
radiation and thermal annealing of bec Mo and hcp Zn was in- 
vestigated by measuring the Huang diffuse scattering, the change 
of the lattice parameter and the change of the electrical resistivity. 
For bcc Mo the (110)-split interstitial and for hcp Zn the split in- 
terstitial in the direction of the c-axes give the best fit to the ex- 
perimental data. Similar to fcc metals, recombination of Frenkel 

and interstitial clustering was observed after annealing at the 
temperature recovery stages. 


23855 (CONF-751006—P1, pp 309-315) Annealing behavior 
of copper after low temperature neutron irradiation. von Guerard, 
B.; Peisl, J. (Univ., Munich). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

During an isochronal annealing program Huang and asymp- 
totic diffuse x-ray scattering were measured along with the —— 
in the lattice parameter and electrical resistivity of copper s 
crystals after neutron irradiation at 4.6°K. Between 30 and 
the interstitial clusters change from ‘‘cloud-like’’ to loop configu- 
rations. At 70°K the loops consist of approximately 90 interstitial 
atoms and have diameters of about 30 A. The loop size increases 
with annealing temperature, the loop size distribution broadens. At 
300°K the rms number of interstitials per loop is square root of z* 
approximately 330. At 150°K also vacancy loops are formed. 


(CONF-751006—P1, pp 316-324) Use of the backscat- 
tering-channeling method to investigate interactions between solute 
atoms and irradiation-induced defects in metals. Swanson, M.L.; 
Howe, L.M.; Quenneville, A.F. (Chalk River Nuclear Labs., On- 
tario). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The backscattering of He* ions from irradiated single crystal 
alloys of Al, Cu and Zr was measured to study the interactions 
between impurity atoms and point defects produced by in-situ He* 
ion bombardment. It was found that small solute atoms (having 
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Goldschmidt radii less than or equal to those of the host atoms) 
which trapped self-interstitial atoms (SIA) were incorporated into 
the (100) dumbbell configuration; e.g. Al-Mn, Al-Zn, Al-Ag and 
probably Zr-Au. However, SIA retained their identity when 
by large solute atoms; e.g. Sn atoms in Al, and Ag, Sb, or 
Au atoms in Cu. Displacement of these larger solute atoms into 
¢ 10) channels occurred during ae Ill annealing. The recovery 
of the ir in dechanneling, which is a 
measure of the bulk irradiation damage, correlated well with the 
recovery of solute atom displacements. 


23857 pp 325-332) Model for the dose 
substitutional fraction of hea 


ne J.; Coussement, R.; Pattyn, 

Louvain, Belg.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental ts of radiation damage i in metals. 

Several hyperfine interaction and backscattering 
experiments were performed on heavy ions implanted by —— 
separator in ferromagnetic materials. Different lattice sites may 
possible for the implanted impurities. The relative populations of 
these sites may be different for each element and may vary with 
total implanted dose. One assumes there is a substitutional site and 
sites associated with one or more vacancies. These phenomena 
have obviously to be explained by means of the interaction of the 
implanted atoms with the radiation damage generated during im- 
plantation. The results were explained by means of a relative 
simple model. First a mathematical model was set up. The ait 
ferent sites are fed with certain intensities. Transitions are possible 
between the different sites due to the presence of defects. Bearing 
this in mind one can write down a set of simultaneous differential 
equations with unspecified coefficients. Giving expressions for 
these coefficients, i.e. imposing a physical model, one can solve 
the differential equations. Doing so we were able to produce a 
curve which explains, at least qualitatively, the evolution of the 
substitutional fraction of the implanted atoms as a function of im- 
planted dose. 


23858 (CONF-751006—P1, pp 333-340) Self-interstitials in 
oa W.; Lessmann, E.; Scholz, R. (JRC, Ispra, Italy). 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The self-diffusion coefficient D of nickel was determined 
after electron irradiation in the temperature range between 150 
and 565°C. For irradiation doses below 10" elect./cm? a straight 
line plotting In D versus 1/T and a square root dependence 
between the diffusion coefficient and the flux was found (Pair 
Recombination Case). For the activation energy of enhanced self- 
diffusion, a value Q/sub DS//sup irr/ = 0.50 eV and for the migra- 
tion activation energy of self-interstitials a value of E/sub I//sup M/ 
= 1.00 eV was determined. From a quantitative evaluation of the 
measured data the existence of a defect conversion mechanism at 
high temperatures is derived and arguments for the existence of 
stable crowdions at low temperatures are given. 


23859 (CONF-751006—P1, pp 341-348) Vacancies and self- 
interstitials in —gold alloys. Oleownik, G.; Schule, W. (JRC, 
Ispra, Italy). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Enhanced diffusion was measured in copper-gold alloys con- 
taining 10, 15, 20, and 25 at. percent Au during neutron and dur- 
ing electron irradiations in the temperature range between 60 and 
200°C, after plastic deformation at -196°C, and after quenching 
from 350°C. It was found that the ordering rate during irradiation 
in a CusAu alloy is initially determined by a vacancy and with in- 
creasing degree of order by an interstitialcy diffusion mechanism. 
The resulting migration activation energies of vacancies and self- 
interstitials were 1.04 and 0.68 eV, respectively. This is the first 
time that a vacancy migration energy could be derived from an ir- 
radiation experiment. The migration activation energy of vacancies 
was also determined after quenching from 350°C and a value of 
1.0 eV was found in agreement with the one obtained from the ir- 
radiation experiment. The annihilation of only vacancy-type de- 
fects in stage III is excluded on the basis of the low ordering rate 
observed in this stage. 


23860 (CONF-751006—P1, pp 361-372) Experimental studies 
on self-interstitials in bec metals. Okuda, S. (Japan Atomic Energy 
Research Inst., Tokai). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 
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Properties of self-interstitial atoms in W and Mo were stu- 
died after fast neutron irradiation near liquid-helium temperature, 
using electrical resistivity, internal friction and elastic after-effect 
measurements. For a low defect concentration (less than 10~ at. 
percent), a long-range migration of a self-interstitial atom (SIA) 
was detected through a dislocation pinning, which occurred in the 
two stages at approximately 16 and approximately 30°K for W and 
at approximately 30 and approximately 40°K for Mo. For a high 
defect concentration (10-* to 10-? at. percent), the two relaxation 
peaks associated with these defects were observed at 8 and 27°K 
proximately 500 Hz and they recovered at approximately 18 
approximately 30°K for W and at approximately 28 and 42°K for 
Mo, respectively. From these results, it is suggested that the dislo- 
cation pinning and relaxation at lower temperature are as- 


peak 
sociated with a (110) split SIA and those at higher temperature 


(CONF-751006—P1, pp 397-404) Interstitials in pure 
metals. Koehler, J.S. (Univ. of Illinois, Urbana). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The available low temperature annealing data for electron 
and thermal neutron irradiated metals is surveyed. The face cen- 
tered cubic metals all show the copper type close pair structure ex- 
cept gold which shows rather continuous annealing down to about 
0.6°K. There are two classes of body centered cubic crystals. Iron 
and niobium have close pair peaks which occur at remarkably high 
temperatures. Molybdenum, tungsten, and tantalum show close 
pair peaks at considerably lower temperatures. Moreover the an- 
nealing structure differs for materials of the two classes. Vanadium 
is anomalous. There are also two classes of hexagonal metals 
although as yet the data is very incomplete. It is believed that zir- 
conium, gadolinium and cadmium show high temperature close 
pairs while zinc, cobalt, magnesium, and rhenium have low tem- 
— close pairs. Attempts are being made to provide a physi- 

cal understanding of the observed behavior. 


(CONF-751006—P1, pp 405-410) Very low tempera- 
ture electron irradiation and annealing of gold and lead. Birtcher, 
R.C.; = W.; Fritsch, G.; Watson, J.E. (Univ. of Illinois, Ur- 
bana). 1975 

From International conference on radiation 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Gwozdz and Koehler observed annealing during electron ir- 
radiation of gold at 2°K. Since lead to show the same 
type of behavior as gold, lead was electron irradiated at 1.4°K and 
the damage production and annealing were measured. Since lead is 
superconducting below 7.2°K, the resistance measurements were 
made in a magnetic field. In the case of lead, normal stage I an- 
nealing behavior was observed with I/sub D/ occurring at 4.15°K. 
Gold was irradiated at 0.5°K, and the annealing structure up to 
4.2K was measured. Stage I was not observed. 


23863 (CONF-751006—P1, pp 411-417) 

Lennartz, R.; Dedek, U. (Institut fuer Festkoerperfi 2, 

Ger.). 1975. 

From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Using electrical resistivity measurements the recovery of 
pure lead after low temperature irradiation was investigated in 
detail. Above 100°K activation energy measurements were per- 
formed by the ‘’change of slope’’ method. Both interstitial and 
vacancy migration were identified. The recovery structure of lead 
is consistent with that of other fcc-metals like Cu, Ag, and Ni. 


23864 (CONF-751006—P1, pp 418-423) Annealing experi- 
ments on platinum single crystals. Jung, P.; Schober, T. (Institu: 
fuer Festkoerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Platinum polycrystals and single crystals of (100), (110) 
and (111) orientations were irradiated with electrons of energies 
between 1.4 and 3.0 MeV. Subsequent annealing experiments 
ss a strong dependence of the recovery in the different sub- 
Stages of stage I on energy and crystal orientation. From these 
results the following information about threshold energies and 

directions leading to the production of the different Frenkel! 
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pairs can be derived: (1) Close pairs and free-migrating interstitials 
in platinum possess the same minimum threshold energy for defect 
production. (2) At impact energies below about 50 eV the produc- 
tion of close pair defects is strongly preferred. (3) I/sub A/ and 
I/sub C/ defects are produced by impacts near the (110) 
— (4) I/sub B/ Paefects are produced by impacts near 
( 


23865 (CONF-751006—P1, pp 424-430) Recombination and 
transformation of Frenkel defects in platinum by subthreshold ir- 
radiation. Jung, P. (Institut fuer Festkoerperforschung, Juelich, 
Ger.). 1975. 

From International conference on radiation 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Frenkel defects were introduced into polycrystalline 
platinum samples by irradiation with 3 MeV electrons at 4.5°K. 
Subsequently by irradiation with electron energies (1.2 MeV) 
below the minimum threshold energy for defect production the 
cross sections for recombination of Frenkel defects by 
subthreshold impacts were determined. The cross sections for 
transformation of Frenkel pairs (e.g. transformation from I/sub B/ 
to I/sub A/) were measured in subsequent thermal annealing ex- 
periments. The following results are obtained: The interstitials of 
substages I/sub A/ and I/sub B/ are much more sensitive to 
subthreshold impacts than the I/sub C/ defects and the free migrat- 
ing defects. A spatial correlation exists between the lattice sites of 
I/sub A/ and I/sub C/ defects. The free migrating defects show a 
very low cross section for recombination or clustering by 
subthreshold impacts. The initial distribution of the free intersti- 
tials around the vacancy has a maximum at some distance away 
from the recombination volume. 


23866 (CONF-751006—P1, pp 438-444) Low-temperature 
recovery of electron-irradiated tungsten. Dausinger, F.; Schultz, H. 
(Univ., Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The resistivity recovery following 3 MeV-electron irradia- 
tion at 4.5°K has been investigated on tungsten single crystals. 
Distinct indications for long-range migration of self-interstitial 
atoms have been observed at 27°K. The intrinsic annealing pattern 
of tungsten is shown to be different from that of copper. 


23867 (CONF-751006—P1, pp 452-458) Effect of pre-irradia- 
tion treatment on stage I energy release in platinum. Jackson, J.J. 
(Argonne National Lab., IL). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The effect of quenching, plastic deformation, or alloying on 
the specific resistivity of small concentrations of Frenkel pairs in- 
jected by irradiation with energetic light ions has been determined 
by comparing resistivity changes with energy release during stage I 
annealing. The ratio of energy release to resistivity recovery in all 
treated specimens was smaller by a few percent than the ratio in a 
specimen well annealed before irradiation. Following most treat- 
ments the resistivity increase during irradiation was larger by more 
than the indicated maximum deviations from Matthiessen’s rule 
than in annealed pure platinum. 


23868 (CONF-751006—P1, pp 459-462) Resistivity recovery 
of niobium and tantalum following 3 MeV-electron irradiation at 
4.5 K. Faber, K.H.; Schweikhardt, J.; Schultz, H. (Univ., Stutt- 
gart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The resistivity recovery following 3 MeV-electron irradia- 
tion at 4.5°K was investigated on high-purity and impurity-doped 
niobium and tantalum. It is possible to separate intrinsic recovery 
stages from impurity induced ones. 


23869 (CONF-751006—P1, pp 463-469) Defects in high puri- 
ty iron after 27K-electron irradiation. Schaefer, H.E.; Butteweg, 
D.; Dander, W. (Univ., Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Point defects produced by low temperature electron irradia- 
tion in high purity iron specimens were investigated by magnetic 
aftereffect (MAE) and electrical resistivity measurements. Clearly 
separated from the large resistivity recovery state at 100°K a stage 
at 130°K has been observed which shifts with increasing defect 
density to lower temperatures in good agreement with a reaction 
order y = 2. The MAE observed at 110°K is characterized by the 
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are associated with a trapped SIA, probably a di-interstitial. The 

characteristic parameters of these defects concerning to their 

anisotropic strain field, rotational motion, and migrational motion 

are obtained. A discussion is made with particular reference to an 

analogy between W and Mo. 
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activation energy Q = (0.30 +- 0.015) eV and the time constant 
tas = 10-" s and recovers in the two stages at 100 and 130°K. It 
is therefore concluded that the two stages involve the elimination 
of the same type of defects. 


23870 (CONF-751006—P1, pp 470-492) Interpretation of de- 
fect reactions in irradiated metals by the one interstitial model. 
Schilling, W.; Ehrhart, P.; Sonnenberg, K. (Institut fuer Festkoer- 
perforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The basic processes proposed by the one interstitial model 
for the interpretation of defect reactions during recovery in ir- 
radiated metals are reviewed. Special emphasis is given to Stage Ill 
for which the observation of vacancy clustering by various 
techniques directly proves that vacancies are migrating in this 
stage. These observations reconfirm and consolidate the model: in- 
terstitials migrate in Stage I, and (apart from recombining with 
vacancies) agglomerate into small clusters. With increasing tem- 
perature these clusters coagulate further forming larger and larger 
interstitial loops. Vacancies migrate in Stage Ill and (apart from 
recombining with interstitial clusters) may also agglomerate into 
clusters. If these clusters are large enough to survive Stage III they 
oo further in Stage IV until they dissolve thermally in Stage 


23871 (CONF-751006—P1, pp 493-517) Interpretation of 
radiation damage in metals. Seeger, A. (Univ., Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

An attempt is made to elucidate the nature of the con- 
troversy on the configurations and migration energies of self-in- 
terstitials and on the migration of vacancies in close-packed 
metals. It is pointed out that the assumption of one interstitial con- 
figuration only, migrating three-dimensionally at low temperatures, 
leaves many questions unanswered even if confined to copper and 
that it fails completely if other metals are considered as well. A 
considerable body of evidence (obtained by quite different 
techniques) exists that in Cu the low-temperature interstitial 
migrates one-dimensionally and is capable of converting to the 
Stage-III configuration by thermal activation. This is supported by 
recent data on I/sub D//I/sub E/ kinetics. It is further shown that 
the available data on monovacancy properties are strongly in favor 
of the two-interstitial model and that Pt, where interstitial migra- 
tion at about room temperature has been established by several 
techniques, provides a particularly transparent example for the 
validity of the two-interstitial hypothesis. 


23872 (CONF-751006—P1, pp 518-524) Kinetic spectrometry 
ne oe A. (Univ. of Utah, Salt Lake 
ity). 
From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The characteristics of defects created by irradiation are cen- 
tral to radiation damage theory and to applications such as void 
growth. Those characteristics which are most important for appli- 
cation purposes are the “kinetic parameters’’—diffusion coeffi- 
cients, interaction radii, etc. A detailed examination of the kinetic 
parameters of interstitials in pure copper and in copper alloyed 
with minor concentrations (approximately 10~*) of gold or silver is 
reported. The numerical results of this examination are these 
kinetic eters, as well as a picture of the nature of the in- 
teractions between defects which is particularly well established by 
the demanding criteria of detailed kinetic spectroscopy. As exam- 
ples, trapping by gold (or silver) singlets and gold doublets are dif- 
ferentiated; and the two-stage nature of gold singlets is explained. 
This spectroscopy has been placed on an evaluated, firm physical 
foundation by an analysis of uncertainty in a "parameter space. 


23873 (CONF-751006—P1, pp 539-544) Kinetics of bimolecu- 
lar diffusion limited reactions for different dimensionalities of diffu- 
sion, with application to recovery of irradiated cadmium and crow- 
dion—crowdion interactions. Goesele, U.; Seeger, A. (Max-Planck- 
Institut fuer Metallforschung, Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

In the study of fundamental processes of radiation damage 
in crystals the analysis of bimolecular reactions between diffusing 
point-defects plays an important role. It is shown that essential 
distinctions arise if the diffusion is almost isotropic in three dimen- 
sions, purely two-dimensional, purely one-dimensional or 
preferentially one-dimensional. The results are applied to the 
recovery kinetics of irradiated cadmium (preferentially one-dimen- 
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sional diffusion) and to clustering of crowdions in fcc-metals 
described in terms of a two-dimensional diffusion process. 


23874 (CONF-751006—P1, pp 545-552) Isothermal and 
isochronal recovery between 40 K and 80 K in Cu and CuAu after 
thermal neutron irradiation. Aspeling, J.; Isebeck, K.; Piani, C.S.B. 
(Atomic Energy Board, Pretoria). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Current models of low-temperature radiation damage and 
recovery of fcc metals rely strongly on the annealing kinetics in 
recovery stages I/sub D/ and I/sub E/ of Cu, in particular on the 
classic work of Corbett, Smith and Walker (CSW). A more 
thorough investigation is presented of both isothermal and 
isochronal recovery of the residual resistance between 40 and 80°K 
after thermal neutron irradiation of Cu and Cu(Au) to a Frenkel 
pair concentration of about 10~* than has hitherto been reported. 
From isotherms reached in times as short as 5 to 15 s (in order to 
suppress possible fast initial reactions) and extending up to 3.82 . 
10* s, isochronal recovery curves were constructed which should 
be more informative than the standard isochronal curves. Com- 
parison with a standard 5 min isochrone bears this out. The 10.6 h 
isotherms were followed by isochronal anneals in order to test the 
pe stability of the defect patterns emerging after the 10.6 h 
anneals. 


23875 (CONF-751006—P1, pp 553-560) Interpretation of the 
experiments by Isebeck, Aspeling and Piani (IAP). Seeger, A. 
(Univ., Stuttgart); Frank, W.; Aspeling, J. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

It is shown that the recovery of Cu and CuAu alloys after 
low-temperature thermal neutron irradiation reflects characteristic 
features of the crowdion model associated with the dominance of 
crowdion-crowdion interactions at low initial concentrations and 
with the interactions of off-line crowdions with their own vacan- 
cies. 

23876 (CONF-751006—P1, pp 561-567) Influence of divacan- 
cies on the stage III recovery in Cu. Antesberger, G. (Institut fuer 
Festkoerperforschung, Juelich, Ger.); Sonnenberg, K.; Wienhold, 
oo R.R.; Klabunde, C.E.; Williams, J.M.; Chaplin, R.L. 


From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Pure Cu specimens were doped with a high concentration of 

interstitial and vacancy clusters by irradiation and a subsequent an- 
neal at temperatures just below stage V. The specimens then have 
been irradiated with a small test dose of electrons in order to study 
reactions between the test and the doping defects. Discussing the 
experimental results in terms of the 1-interstitial model it is found 
(1) that the doping defects are efficient sinks and traps for vacan- 
cies, (2) that the single vacancy migration energy is 0.71 +- 0.03 
eV, and (3) that divacancies in Cu are not much more mobile than 
single vacancies. 
23877 (CONF-751006—P1, pp 575-581) Determination of sin- 
gle interstitial and single vacancy migration temperature by electron 
damage rate experiments at different temperatures in Cu, Ag, Au, 
Mo, Re. Antesberger, G.; Schroeder, H.; Sonnenberg, K.; Dedek, 
U. (Institut fuer Festkoerperforschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of.radiation damage in metals. 

3 MeV electron damage rate measurements have been per- 
formed at different temperatures in Cu, Ag, Au, Mo and Re foils. 
The foils were doped with interstitials and vacancy clusters by a- 

icle irradiation and subsequent annealing to temperatures at 
the onset of stage V. The density of the doping defect clusters was 
chosen high enough so that the single interstitials and vacancies in- 
troduced during the test irradiation reacted primarily with the dop- 
ing clusters, and reactions among the test defects themselves and 
with impurities were suppressed. Under such circumstances from 
the measured temperature dependence of the damage rate the 
a temperatures of single inte and vacancies can be 
iden 


23878 (CONF-751006—P1, pp 582-600) Defect interactions 
above stage I. Wollenberger, H. (Hahn-Meitner-Institut fuer Kern- 
forschung, Berlin). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 


The interaction of migrating interstitials with vacancies and 
impurities can be studied quantitatively by measuring damage rates 
during electron irradiation at temperatures in the stage II region. 
Studies of the interstitial vacancy interaction are briefly reviewed 
with respect to the temperature dependence of the technically in- 
teresting production rate of non-correlatedly recombining intersti- 
tials. Experimental results regarding the temperature dependence 
of the interstitial im interaction are discussed in detail for 
different dilute Cu and Al alloys with respect to the nature of de- 
fect interaction. Damage rate measurements have been applied 
fruitfully also in order to study the interstitialcy kinetics in Cu-Ni 
alloys around 50:50 composition. The results are discussed in view 


pee (CONF-751006—P1, pp 601-607) Interstitial trapping 

and detrapping in electron dilute aluminium 
Dworschak, F.; Lennartz, R Monsau, T.; Wollenberger, 
Juelich m.b.H., Ger. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The interaction of migrating Al interstitials with impurities 
was investigated by damage rate and recovery measurements in 
dilute Al alloys with Ag, Ge, Mn and Zn at irradiation tempera- 
tures between 54 and 180°K. By applying the usual diffusion 
theory to the data the capture radii of impurities for migrating in- 
terstitials were determined. The capture radii of all impurities are 
considerably larger than those previously observed in dilute Cu al- 
loys. They decrease with increasing irradiation temperature but do 
not vanish at a substage of stage II as observed for most of the in- 
vestigated dilute Cu alloys. The results are discussed with respect 


23880 pe 608-614) of the na- 
ture of the addition elemen the recovery of dilute binary alu- 
minium alloys, caninemmme at low tem Dimitrov, C. 
(Centre d'Etudes de Chimie Metallurgique, Vitry, France). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The recovery spectrum of electrical resistivity was deter- 

mined in a series of dilute aluminum alloys, neutron-irradiated at 
low temperature. Comparison of the data with those obtained in 
the pure metal reveal: (1) a decrease in low-temperature recovery 
due to the trapping of migrating defects. (2) An enhancement of 
recovery, at various temperatures, related to: structure changes of 
simple interstitial impurity complexes; dissociation of these com- 
plexes; annihilation of larger complexes nucleated on impurity 
atoms. The results are satisfactorily explained in terms of intersti- 
tial-impurity interaction energies based on the size effect of the ad- 
dition element. 
23881 (CONF-751006—P1, pp 615-621) Damage production 
in plastically deformed copper by electron irradiation above stage I. 
Dworschak, F.; Meurer, H.P.; Wollenberger, H. 
(Kernforschungsanlage, Juelich G.m.b.H., Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Copper wires of high purity were deformed carefully at 
liquid nitrogen temperature to elongations between 3 and 12 per- 
cent. The dislocation de as derived from shear stress 
amounted to 0.3 x 10” to 3.4 x 10 cm~*. In samples made of 
these wires the radiation induced resistivity increase has been stu- 
pnt function of dose during 3 MeV electron irradiation at 70 

130°K. With increasing dislocation density the retention of 
Proaket defects is observed to increase. By applying the diffusion 

the data are analyzed with respect to the interaction of in- 
terstitials with dislocations and point defect clusters produced dur- 
ing plastic deformation. The interaction of interstitials with small 
point defect clusters seems to overwhelm that with dislocations. 


(CONF-751006—P1, pp 622-628) Effect of impurities 
on recovery stages in electron-irradiated gold. Nakata, K.; Ikeuchi, 
K.; Hirano, H.; Furukawa, K.; Takamura, J. (Kyoto Univ.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Effects of small amounts of impurities on recovery and 
damage production in gold wire specimens 0.5 mm thick irradiated 
with 6 MeV electrons have systematically been investigated mainly 
by electrical resistivity. Among fifteen elements studied in this ex- 
periment, impurities such as Sb, Pb, Sn, Cd, Zn, Cu and Mn have 
fairly large interaction with interstitials, while Sn and Mn show 
particular interaction with vacancies. 
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23883 (CONF-751006—P1, pp ¢ 629-635) Dose dependence and 
annealing of electrical resistivity and internal friction of 
doped iron after neutron irradiation at 400 K. Merbold, U.; Weller, 
J. (Max-Planck-Institut fuer Metallforschung, Stuttgart). 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The resistivity increase of iron wires with nitrogen concen- 
trations between approximately 10 and 240 at. ppM was measured 
after neutron irradiation at 400°K. The variation of the resistivity 
with dose and during isochronal annealing was investigated, sup- 
plemented by internal friction measurements. The results are 
discussed in terms of complex formation. 


an (CONF-751006—P1, pp 636-642) Study of low tem- 
ture fission neutron damage in B, type Fe—Al ordered alloys. 

Riviere. J.P Grilhe, J. (CNRS, Poitiers, France). 1975. 

From’ International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Four ordered alloys Fe-38.5, -40, -44, and -47 at. percent 
Al were irradiated with fission neutrons at liquid hydrogen tem- 
perature and the residual resistivity increase rate as a function of 
radiation induced resistivity was studied. The data is qualitatively 
similar to that observed in pure metals and can be explained with 
the model of Lueck and Sizman. The recovery of radiation in- 
duced defects has been performed between 25 to 700°K for each 
alloy; the influence of quenched in vacancies and neutron dose on 
the recovery were investigated. An attempt to explain the recovery 
behavior is given. 
23885 (CONF-751006—P i, pp 643-649) Cyclotron irradiation 
of Cu;Au alloys at low tem Sakairi, H.; Yagi, E.; Koyama, 
A.; Karasawa, T.; Hasiguti, R.R. (Inst. of Physical and Chemical 
Research, Saitama, Japan). 1975. 

From International conference on i 
metals; Gatlinburg, Tennessee, USA (5 Oct an 
In Fundamental aspects of radiation damage in metals. 

Ordered and disordered Cu;Au alloys were irradiated at 
liquid nitrogen and helium temperatures with protons and a-parti- 
cles from a cyclotron. An increase of resistivity by irradiation and 
its recovery by isochronal annealing were measured. The results 
were compared with those of copper irradiated and annealed 
under the same conditions. Defect introduction rates were care- 
fully determined, based on which a resistivity due to Frenkel pairs 
in the alloy and a number of replacements in a cascade were esti- 
mated. The recovery of the order in the alloy occurred in the stage 
Ill and in the 400°K stage but not in the stage I and II, which sug- 
gests that the migrating defects in the former stages are vacancy 
families and those in the latter stages are interstitial families. It was 
shown that in the stage I annealing of the ordered alloy, the similar 
processes proceed as in the pure copper, while in the disordered 
alloy the long range migration of defects is prevented. It was also 
shown that the defects survived the stage I annealing in the disor- 
dered alloy disappear in the stage II. 


23886 (CONF-751006—P2, pp 925-931) High temperature 
neutron irradiation damage in moly um. Bentley, J. (Univ. of 
Birmingham, Eng.); Eyre, B.L.; Loretto, M.H. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Molybdenum of 2 purities and a molybdenum alloy (TZM) 
were irradiated at temperatures in the range 330°C to 850°C to 
fluences of 1 and 3 x 10” fission n . cm~*. A detailed transmission 
electron microscopy (TEM) study was made of the damage struc- 
tures. The dislocation substructures coarsen from one of rafts plus 
small vacancy loops to mainly network dislocations as the irradia- 
tion temperature increases, being distributed most coarsely in the 
purest material. Voids are observed at all irradiation temperatures 
coarsening in the usual way with increasing irradiation tempera- 
ture, but shrinking with increased fluence. Several important ef- 
fects are highlighted including those of material purity and irradia- 
tion temperature upon the raft distributions, the effect of irradia- 
tion temperature upon the vacancy loop population and the effect 
of irradiation temperature and fluence upon the void distributions. 


23887 ee ee Fundamental aspects of radiation 
damage in metals. Proceedings of an international conference, Gat- 
linburg, Tennessee, October 6—10, 1975. Robinson, M.T.; Young, 
F.W. Jr. (eds.). (Energy Research and Development Administra. 
tion, Washington, D.C. (USA); National Science Foundation, 
Washington, D.C. (USA); Oak Ridge National Lab., Tenn. 
(USA)). 1975. 658p. Dep. NTIS $16.25. 

radiation damage in 


damage in 


From International conference on 
metals; Gatlinburg, Tennessee, USA (5 Oct Ra 


papers are included. Separate entries were 


prepared for fifty-two. The rem Papers were previously ab- 
stracted for Nuclear Science prom | (MHR) 


23888 (CONF-751006—P2, pp 657-662) Evidence for vacancy 
migration in stage III for copper. Antesberger, G.; Sonnenberg, K.; 
Wienhold, P.; Coltman, R.R.; Klabunde, C.E.; Williams, 3M. 
(Institut fuer F Festk perforsch , Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Specimens doped with interstitial clusters and single vacan- 
cies have been annealed isochronally through the temperature 
range of stage III. Combining this annealing with a test irradiation 
after each annealing step reactions of mobile single test interstitials 
with the doping deloces were studied. These reactions provide in- 
formation about the variation of the doping defect structure during 
are formed in stage III 


23889 (CONF-751006—P2, pp 663-674) Interactions between 
radiation defects and interstitial impurities in bec metals. Dichl, J. 
(Max-Planck-Institut fuer Metallforschung, Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

From several features of radiation damage in bcc metals 
containing small concentrations of interstitial impurity atoms, a 
number of different reactions between foreign interstitial atoms 
and radiation induced defects can be deduced. Based mainly on 
neutron irradiation experiments on niobium and iron with nitrogen 
or carbon concentrations of 10 to 1000 at. ppM, the following 
reactions are discussed: trapping of focusing collision sequences 
during low temperature irradiation; detrapping and/or delayed dif- 
fusion of self-interstitials during annealing, and formation of com- 

or radiation induced precipitates due to mobile interstitial 
impurities upon annealing or irradiation at elevated temperatures. 


23890 (CONF-751006—P2, pp 675-694) Studies on radiation- 
induced point defects in metals by means of high-voltage electron 
microscopy. Urban, K. (Max-Planck-Institut fuer Metallforschung, 
Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The contributions of in-situ studies in the high-voltage elec- 
tron microscope (HVEM) to the understanding of radiation 
damage formation are reviewed. After consideration of some basic 
features of HVEM studies the experimental results on production 
and diffusion of point defects and their interaction with disloca- 
23891 (CONF-751006—P2, pp — Electron radiation 
damage of metals and nature of point defects by high voltage elec- 
tron microscopy. Kiritani, M. (Osaka Univ.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The formation of point defect clusters by electron irradia- 
tion in a variety of metals (Al, Au, Cu, Fe, Ni, Mo, Pt, W) in a 
wide range of temperatures 10 to 1000°K are observed. A unified 
explanation i is given for their nucleation and growth from the view- 
point of the migration and interaction of point defects. The effect 
of free surfaces and other permanent sinks are examined. Analysis 
of the systematic variation of the nucleation of interstitial clustered 
defects lead to confirm the free migration of interstitials with fairly 
small activation energies. Their apparent values obtained from the 
impurity sensitive nucleation at medium temperatures are 0.08 
(Al), 0.19 (Au), 0.26 (Fe), 0.18 (Mo) and 0.21 eV (W), and their 
values obtained from low temperature irradiation are 0.03 (Al), 
0.04 (Au) and 0.05 eV (Mo). The trapping of interstitials by 
a atoms and heterogeneous effects on nucleation of intersti- 

tial clusters are discussed. 


23892 (CONF-75 1006—P2, PP 715-721) In-situ electron ir- 
radiation of aluminium in a 200 kV electron Fischer, 
H.; Gomez, C.; Ruehle, M.; Diehl, J. (Max-Planck-Institut fuer 
Metallforschung, Stuttgart). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Polished aluminum foils were irradiated with electrons in a 
200 kV electron microscope at temperatures between 150 and 
500%. The radiation-induced defect clusters were analyzed by 
means of TEM. Emphasis was put on the determination of the dis- 
tribution of the defect clusters inside the foil. After irradiation at 
150 and 450°K the defect clusters are distributed homogeneously 


inside the foil. However, after room temperature (RT) irradiation 
nearly all defect clusters were situated in layers (thickness approxi- 
mately 900 A) near both foil surfaces. The observations can be ex- 
plained with the assumption that during the RT-irradiation a 
vacancy type defect (di-vacancy) has the highest mobility. 


23893 (CONF-751006—P2, pp 722-728) Oriented stacking 
fault tetrahedra in electron irradiated gold. Ruault, M.O.; Rocher, 
A.; Jouffrey, B. (CNRS, Toulouse). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The partial alignment of stacking fault tetrahedra in gold is 
investigated ‘‘in situ’’ during electron irradiation. The influence of 
thickness, purity and orientation of the sample with respect to the 
electron beam is investigated. The characteristics of the pseudo-ar- 
rays are determined by further examinations using 100 keV elec- 
tron microscopy and laser optical diffraction analysis. The experi- 
an elastic interaction between 


23894 (CONF-751006—P2, pp 729-763) Irradiation damage 
structures in metals and irradiation 
elevated temperatures. Eyre, B.L. (AERE, Harwell, Eng.). 1975. 
From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 
Irradiation of metals and alloys at elevated temperature 
generally results in at least part of the surviving vacancy com- 
ponent of the damage structure aggregating to form voids while 
the interstitials aggregate to form planar defects. The result of 
processes is to change the external dimensions of the ir- 
radiated material and, because of the practical importance of this 
to the behavior of core components in reactors, elevated tempera- 
ture damage structures have been extensively studied in a wide 
range of materials. A large proportion of the work has been based 
on transmission electron microscopy (TEM) but this has been sup- 
plemented by dimensional and density measurements and more 
recently by the use of physical techniques such as neutron and x- 
ray scattering and positron annihilation. The paper aims to 
highlight the experimental results, particularly from TEM, that 
have contributed to our understanding of elevated temperature ir- 
radiation damage. We consider in particular how the survival and 
clustering of vacancy and interstitial defects are influenced by the 
major irradiation and materials variables. In discussing these 
aspects the results from fcc metals and alloys are compared and 
contrasted with those from materials having a bcc structure. 


23895 (CONF-751006—P2, pp 764-774) Theory of the 
nucleation and of interstitial dislocation loops. 


Hayns, M.R. (AERE, Harwell, Eng.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The nucleation and growth kinetics of interstitial dislocation 
loops is treated by a rate theory approach which allows aggregates 
of up to 10* atoms to be considered. A binary nucleation model is 
assumed and its “consequences investigated. Calculations of the 
loop concentration and size distribution are made for M316 steel, 
which is of particular interest for fast reactor materials studies. 
The effects of differing dose rates, to allow comparisons between 
the HVEM, VEC and reactor conditions and the consequences of 
cold working are assessed by means of suitable calculations. The 
model contains both forward and reverse mechanisms, that is, in- 
terstitial and vacancy absorption, and vacancy emission, therefore 
the dynamics of high temperature annealing experiments may be 
detailed and the results utilized to analyze the experimental 
evidence for these conditions. 


23896 (CONF-751006—P2, pp 775-782) Nucleation of point 
defect . Brown, L.M. (Cavendish Lab., Cambridge, 
Eng.); Mayer, R.M. 1975. 

From International conference on radiation 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

A theory of the agglomeration of point defects into disloca- 
tion loops and voids is formulated. A critical comparison between 
theory and experiment is made for nickel and copper irradiated in 
a high voltage electron microscope. 


23897 (CONF-751006—P2, pp 782-789) Irradiation growth in 
zirconium and its alloys. Carpenter, G.J.C.; Northwood, D.O. 
(Chalk River Nuclear Labs., Ontario). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 
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Observations of neutron irradiation damage in zirconium 
and its alloys using transmission electron microscopy show that the 
mechanism of radiation growth is quite different from that in 


(CONF-751006—P2, pp 790-796) Experimental study 
loop nucleation. Bounaud, J.Y.; Leteurtre,, J. (CEN, 


Fontenay-aux-Roses, France). 1975. 

From International conference damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1575). 

In Fundamental aspects of radiation damage in metals. 

The nucleation of dislocation loops is experimentally studied 
by observing the separation of the Burgers vector of dislocation 
loops nucleated in copper whiskers irradiated in flexion by fission 
fragments at room temperature. The demixion of Burgers vectors 
is observed by the dimensional effects of dislocation loops: after ir- 
radiation, the applied stress is removed; the whisker shows a 
residual strain that is due to loops because, after an annealing 
treatment to evaporate dislocation loops, each whisker recovers its 
initial straight shape. Everywhere along the whisker, the radius of 
curvature is measured and plotted vs the maximum applied stress. 
Estimations of the interstitital and vacancy dislocation loop nuclei 
are derived. 


23899 (CONF-751006—P2, pp 797-803) Effect of ee ele- 
ments and irradiation tem on dislocation loops of electron 
bombarded niobium. Igata, N.; Watari, F.; Murakami, H. (Tokyo 
Univ.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Outgassed niobium, oe ane | containing interstitial alloying 
atoms, alloys were 
electron irradiated and - then in situ under a high voltage elec- 
tron microscope between 10K and 573K. The logarithmic density 
of dislocation loops was proportional to reciprocal irradiation tem- 
perature. Below 77K loop density was saturated. The loop radius 
grew in proportion to one-third power of time at the lower tem- 
perature and first ome at high temperature. Interstitial alloying 
atoms decreased the mobility of self-interstitials and vacancies, and 
increased loop density in proportion to the square root of their 
content and decreased loop growth. For substitutional alloying 
atoms it is necessary to consider the interaction effect with intersti- 
tial alloying atoms. 

23900 (CONF-751006—P2, pp 804-811) Defect annealing and 
clustering in the elastic interaction force field. Yoo, M.H.; Butler, 
W.H.; Mansur, L.K. (Oak Ridge National Lab., TN). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The effective capture radius for recombination and the bias 
factors of Frank loops for point defects have been calculated by a 
numerical solution of the steady-state diffusion equation. Employ- 
ing these results we have obtained from the general rate equations 
the steady-state diffusion profiles of vacancies and interstitials in 
bounded media, namely the half-space and the foil. Effects of spa- 
tial variation of defect production, thermal emission of vacancies, 
bias factors of sinks, and the image interaction of point defects 
with free surfaces on the defect diffusion profiles are described. 


23901 (CONF-751006—P2, pp 812-819) Segregation of point 
defects by internal stress fields. Wolfer, W.G. (Oak Ridge National 
Lab., TN). 1975. 

From International conference radiation 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Internal stress fields from dislocations and voids cause a 
drift motion of the migrating point defects. This can be expressed 
by bias factors which are given for voids, dislocation loops and 
straight edge dislocations. These bias factors provide the basis for 
theories of void swelling and radiation-induced creep. Their appli- 
cation to both phenomena is briefly discussed. 


23902 (CONF-751006—P2, pp 839-845) Investigation of in- 
terstitial clusters in copper by measurements of the Huang diffuse 
scattering. Ehrhart, P.; Schlagheck, U. (Institut fuer Festkoerper- 
forschung, Juelich,” Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

By measuring the Huang scattering on Cu after low tem- 
perature electron irradiation and isochronal annealing defects 
ranging from single interstitials up to dislocation loops that were 
large enough to be observed in the electron microscope were in- 

. The dose dependence of the structure of interstitial de- 
fects after low temperature e~-irradiation is discussed. A continu- 
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ous transition between the single interstitials as observed by diffuse 
X-ray scattering after electron doses up to 10° e~/cm? and the in- 
terstitial clusters observed in the HVM (dose 10” e~/cm?) was 
established. During thermal annealing the formation and stability 
of small interstitial clusters were investigated. In addition the size 
distribution of larger clusters is discuss 


23903 (CONF-751006—P2, pp 846-851) Measurements of 
conduction electron in neutron-irradiated copper by the 
de Haas-van Alphen effect. Chang, Y.K. (Argonne National Lab., 
IL); Arko, A.J.; Crabtree, G.W.; Ketterson, J.B.; Windmiller, L.R.; 
Higgins, R.J.; Young, F.W. Jr. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The anisotropy of conduction electron scattering in copper 
single crystal due to dislocation loops produced by irradiation with 
a neutron dose of 10'* n/cm? was studied by measuring the de 
Haas-van Alphen (dHvA) Dingle temperatures, X, for a number of 
orbits; these quantities measure the total scattering cross sections 
and are related to the electron relaxation times tau through X = 
h/27k/sub B/tau. Very large scattering anisotropy was found with 
the strongest scattering arising from the neck region. Results also 
showed that the dHvA (total) scattering rate due to dislocation 
loops is three orders of magnitude smaller than that due to edge 
dislocations, where the long-range (1/r) strain field dominates. 
This is consistent with the absence of a long-range strain field in 
the loop geometry. It was also found that the dHvA scattering rate 
due to dislocation loops is several times larger than the cor- 
responding resistivity scattering rate. 


23904 (CONF-751006—P2, pp 875-881) Point defect anneal- 
ing near voids. Johnson, R.A.; Fikus, J.H. (Univ. of Virginia, Char- 
lottesville). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Kinetic calculations were carried out for the annealing of 
vacancies and interstitials at voids under irradiation conditions. 
The case in which there is a small energy barrier between a defect 
and a void (such as might arise from strain effects or solute 
segregation at void surfaces) has been investigated in detail. With 
irradiation conditions which yield void swelling, it is found that a 
small barrier produces a significant bias parameter for preferential 
annealing. The bias parameter is relatively insensitive to tempera- 
ture and irradiation rate, but varies with void radius, decreasing as 
the void size increases. 


23905 (CONF-751006—P2, pp 882-888) Interactions between 
dislocations and point Sumida, N.; Fujita, H.; Takemoto, 
K.; Sawada, A. (Osaka Univ.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Copper and copper-aluminum alloys were irradiated using a 
3MV EM, and the interactions between straight dislocations and 
point defects were studied. Edge-dislocations climb up during ir- 
radiation and the interstitial-type loops are not formed around 
them. On the other hand, screw-dislocations turn into the helical 
ones by absorbing interstitials induced by irradiation. During ir- 
radiation, the number of helical turns do not change but the radius 
of helix increases. At the same time, the interstitial-type disloca- 
tion loops are formed close by the helical dislocations. The growth 
rate of these loops is the same as that of the radius of helical dislo- 
cations. From these facts, the sink efficiency of dislocations for 
point defects can be determined. Furthermore, when the fresh 
screw-dislocations are introduced by in-situ deformation during ir- 
radiation, the interstitial-type loops are preferentially formed on 
the active slip planes. The enhanced nucleation of the loops is 
closely related e the point defects formed by the motion of dislo- 
cation-jogs. 


23906 (CONF-751006—P2, pp 889-895) Long-range interac- 

tion between radiation-induced defects and dislocations. 

Kiritani, M.; Takata, H.; Yoshida, N.; Maehara, Y. (Osaka Univ.). 
75. 


197 

From International conference damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 195) 

In Fundamental aspects of radiation damage in metals. 

The growth and shrinkage of dislocation loops during high 
energy electron irradiation in a high voltage electron microscope 
were observed in detail, and the existence of the directional flow 
of interstitial atoms along the dilatation strain field gradient was 
confirmed. Corners of interstitial type hexagonal dislocation loops 
in fcc metals grow faster, and the loops develop into six cornered 
stars. A similar shape of loops is observed during the shrinkage of 
quenched-in vacancy type hexagonal loops as the result of the re- 


uranium. 
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tardation of the corners. Interstitial type loops in bcc metals often 
show manyepetaled shape with pointed parts. The dilatation strain 
field gradient towards a curved part of edge dislocation segment is 
large and small on the convex and concave side, respectively. In- 
terstitial atoms feel the combination of large attraction and small 
repulsion or that of small attraction and large repulsion ———? 
on which side of the curved dislocation has = half plane 
atoms. The directional flow under these strain fields and the dif- 
ference in the available volume to dislocation segment divided 
along the flow direction explain all the above experimental obser- 
vations. 


23907 (CONF-751006—P2, pp pope Behavior of collision 
cascades at elevated temperatures copper and molybdenum 
crystals. English, C.A.; Eyre, B.L.; Summers, J.; Wadley, H. 
(AERE, Harwell, Eng.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Self-ion irradiation was used to study the collapse of dis- 
placement cascades in pure copper, and molybdenum in the tem- 
perature range 20°C to 500°C. In 30 keV self-ion irradiation of 
copper the number of vacancy loops formed from the cascades 
was observed to remain constant at temperatures below 300°C but 
to decrease sharply at temperatures above this. In 60 keV self-ion 
irradiation of molybdenum a gradual decrease in the number of 
vacancy loops was observed above 200°C, an order of magnitude 
decrease occurring by 500°C. The variation in numbers is com- 
pared with the predictions of a model which considers only ther- 
mal vacancy emission from the loops. This was found to give very 
good agreement for the copper results but not for the molybdenum 
results. Preliminary results are also reported on the effect of tem- 
sper on the Burgers vectors of the vacancy loops and on 60 

eV self-ion irradiation of nickel. 


23908 (CONF-751006—P2, pp 918-924) Effect of solute 
atoms on collision cascades in copper and molybdenum irradiated 
with self-ions. English, C.A.; Eyre, B.L.; Wadley, H.; Stathopoulos, 
A.Y. (AERE, Harwell, Eng.). 1975. 

From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

An examination of the effect material purity has on the 
numbers and sizes of the vacancy loops formed in collision 
cascades produced by self-ion irradiation of copper and molyb- 
denum is reported. It is shown that substitutional and interstitial 
impurities both markedly reduce the damage generated in molyb- 
denum by 60 keV Mo? ions but little effect is seen in copper ir- 
radiated by 30 keV Cu* ions. These results are compared with 
recent observations of vacancy defects in type 316 stainless steel 
following 40-200 keV The nape 

lights the much lower v: concentration re in visi- 
in the complex 


23909 (CONF-751006—P2, pp 932-956) Dislocation-defect in- 
teractions and mechanical of crystals. Granato, A.V. 
(Univ. of Illinois, Urbana). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The influence of dislocation-defect interactions on mechani- 
cal properties of crystals is reviewed. Interactions are separated 
into those producing pinning and those producing viscous drag. 
Deformation behavior is classified according to the strength of the 
drag. For small drag, inertial effects become important. For inter- 
mediate drag, traditional theories resting on rate theory treatments 
become applicable. For large drag, viscoelastic behavior is ob- 
tained. Measurements are examined for information concerning 
the basic nature of different sources of short and long range 
pinning and of drag. 

23910 (CONF-751006—P2, pp 957-962) Effect of irradiation 
defects on the internal friction of cold worked copper. 
loser, P.; Minier, C.; Lauzier, J. (CEN, Grenoble, France). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

In cold worked copper the internal friction is decreased by 
electron irradiation between 20 to 140 K and increased between 
140 to 280 K. In a copper specimen containing a convenient dislo- 
cation network, it is possible to develop Hasiguti type peaks. 


23911 (CONF-751006—P2, PP 963-969) Point defect disloca- 
in irradiated Minier, C.; Lauzier, J.; Seiffert, 
S.L. (CEN, Grenoble, France). 1975. 
From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 


The problems of the quantitative analysis of dislocation 
Pinning were investigated at very low temperatures and the im- 
portance of strain amplitude, measurement temperature, and even- 
tual depinning was stressed. The variation in pinning rates between 
9 K and 140 K are compared with theories and influence of 
electron energy is discussed. 


23912 pp 970-976) Stage III dislocation 
ing in silver resulting from gamma radiation. Van Konynen- 

, R.A.; Guinan, M.W. (Univ. of California, Livermore). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

‘In Fundamental aspects of radiation damage in metals. 

The objectives of this work were fourfold: (1) to test the 
validity of the vibrating string dislocation model in silver, (2) to 
determine in which annealing stage long-range migration first oc- 
curs, (3) to measure the migration energy and identify the defect 
responsible for observed annealing, and (4) to investigate the pos- 
sibility of dislocation pipe diffusion. Apparatus is described which 
is capable of continuously measuring changes in the elastic modu- 
lus and internal friction during gamma irradiation over the tem- 
perature range from less than 4 K to well above room temperature. 
A novel hollow-cylinder sample geometry permits use of a source 
strength of only 1 Ci. Survey experiments over a wide temperature 
range and isothermal irradiations above room temperature are 
discussed. The results are explained in terms of the Koehler- 
Granato-Luecke vibrating string dislocation model and the Thomp- 
son-Buck-Huntington-Barnes defect-dislocation interaction model. 


23913 (CONF-751006—P2, pp 977-983) Effects of low tem- 
perature neutron irradiation on the mechanical properties of iron 
single crystals. Kitajima, K.; Abe, H.; Takamura, S.; Okuda, S. 
(Kyushu Univ., Fukuoka). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Measurements were made on tensile properties and their 
recovery characteristics of single crystals of pure iron and iron 
containing carbon of 4 to 60 ppm irradiated in reactor to the dose 
of 3 x 10" to approximately 3 x 10" nvt (greater than 0.1 MeV) 
at approximately 5°K. The yield stress showed large softening at 
less than or equal to 90°K saturating to a value nearly independent 
of orientations for greater than or equal to 1 x 10" nvt. The sof- 
tening recovered and hardening set in at several temperature 
stages. The activation energies of the recovery and the activation 
parameters of plastic deformations at various annealing stages were 
determined. Carbon suppressed the softening and its recovery but 
oe the hardening at the stage of 300 to approximately 


23914 (CONF-751006—P2, pp 1010-1017) Influence of ox- 
ygen impurity atoms on defect clusters and radiation hardening in 
neutron-irradiated vanadium. Bajaj, R. (Westinghouse Electric 
Corp., Madison, PA); Wechsler, M.S. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Single crystal TEM samples and polycrystalline tensile sam- 
ples of vanadium containing 60-640 wt ppm oxygen were ir- 
radiated at about 100°C to about 1.3 x 10 neutrons/cm? (E 
greater than 1 MeV) and post-irradiation annealed up to 800°C. 
The defect cluster density increased and the average size 
decreased with increasing oxygen concentration. Higher oxygen 
concentrations caused the radiation hardening and radiation-anneal 
hardening to increase. The observations are consistent with the 
nucleation of defect clusters by small oxygen or oxygen-point de- 
fect complexes and the trapping of oxygen at defect clusters upon 
post-irradiation annealing. 

23915 pp 1018-1024) Deformation 
characteristics of high tron irradiated vanadium. Bres- 
sers, J. (EURATOM, Petten, Netherlands); Arsenault, R.J. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

An investigation of the effect of neutron damage on the low 
temperature deformation characteristics of high purity vanadium 
(R/sub 300K//R/sub 4.2K/ is approximately equal to 1100) was un- 
dertaken to determine if reducing the impurity interstitial content 
to a low level would result in a large difference in the effective 
stress between irradiated and non-irradiated samples. The results 
do indicate that as the impurity interstitial content decreases the 
difference in effective stress increases. 


23916 (CONF-751006—P2, pp 1045-1047) Radiation 
enhanced diffusion and the effectiveness of 14-MeV neutrons. 
Dienes, G.J. (Brookhaven National Lab., Upton, NY). 1975. 
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From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 
The first radiation enhanced diffusion experiment with 14- 
MeV neutrons was carried out on solute clustering in an Au—Fe 
(17 percent Fe) alloy using the Moessbauer effect for measuring 
the magnetic ordering temperature. Neutron irradiation at room 
temperature produces clustering by means of radiation-enhanced 
at high temperatures is required to 


23917 (CONF-751006—P2, 
ing in Ag and Au due to energetic Averback, 
R.S.; Merkle, K.L. (Argonne National Lab., IL). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental oe of radiation damage in metals. 

Radiation annealing due to energetic displacement cascades 
has been studied in Ag and Au. Thin film specimens, 2500 A, were 
doped to various concentrations of Frenkel pair defects by irradiat- 
ing with 150 keV protons at temperatures below 10 K. Sub- 
sequently, the specimens were irradiated below 10 K with ener- 
getic, approximately 540 keV, self-ions. Electrical resistivity mea- 
surements were used to monitor the concentration of defects as a 
function of dose. In Au, approximately 5 percent of the doped-in 
Frenkel pairs, annealed during the 540 keV Au irradiation. The 
annealing volume associated with individual cascades was found to 
be 2.1 x 107 cod In Ag approximately 5 percent of the doped-in 
Ag irradiation and the anneal- 
ing volume of the cascade was found to be 5 x 10-"* cm*. In addi- 
tion, the effects of doping concentration and specimen tempera- 
ture during doping were investigated. 


23918 (CONF-751006—P2, 
mobility due to a dose neutron measured in a *Ag 
at % Zn alloy by Zener eloxation methods. Halbwachs, M.; Hil- 
lairet, J.; Gonzalez, H.; Cost, J. (CEN, Grenoble, France). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Mean atomic jump rates were measured during and after 
short-time neutron irradiations of a fcc Ag-30 at. percent Zn alloy 
by monitoring the rate of the Zener relaxation. Measurements 
made at 40°C immediately after rapid suppression of the flux 
showed significant enhancement of the atomic mobility for a flux 
of approximately 10" fast n/cm*.sec and an irradiation time of 
only 30 sec. The subsequent decrease of the atomic mobility to the 
thermal equilibrium value was studied and found to follow simple 
exponential decay. The results are discussed in terms of the nature 
and concentration of mobile defects created by cascades, the 
mechanism for defect annihilation and the concentration of sinks. 


23919 (CONF-751006—P2, pp 1070-1076) Kimetics of in- 
diffusion in electron irradiated Cu—Ni alloys. 
Poerschke, R.; Wollenberger, H. (Hahn-Meitner-Institut fuer Kern- 
forschung, Berlin). 1975. 
From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 
Cu—Ni alloys around the 50:50 composition show decom- 
position effects in the temperature range in which interdiffusion is 
caused by migrating vacancies. It is shown that this atomic decom- 
occurs during electron irradiation also at low temperatures 
starting at 120 K upwards. The decomposition is followed by mea- 
surements of the residual resistivity. The decomposition kinetics 
are studied by isothermal irradiation and isochronal annealing ex- 
periments in the temperature range 120 K to 620 K. For the tem- 
perature range 120 K to 370 K the data are consistently in- 
by interstitialcy diffusion and a diffusion path of the in- 
terstitials which ic terminated by trapping and recombination. By 
fitting the model calculations to the data the reaction parameters 
for trapping and recombination are determined. By isothermal ir- 
radiations the equilibrium decomposition state could be attained 
down to 400 K which is 270 K below the lower temperature limit 
investigated formerly by thermal treatments. The residual resistivi- 
ty of the equilibrium state is found to depend linearly on tempera- 
tures between 400 K and 770 K. 


(CONF-751006—P2, pp 1077-1083) Self-diffusion in 
silver under electron irradiation. Rothman, S.J.; Lam, N.Q.; 
Nowicki, L.J.; Beck, C.A. (Argonne National Lab., IL). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Self-diffusion in silver single crystals under irradiation by 
approximately 10'* 2-MeV e/cm*-s has been studied from room 
temperature to 420°C. At T greater than 288°C, no enhancement 


1048-1054) Radiation anneal- 
cascades. 


1055- Enhanced atomic 
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is observed above the value of thermal diffusion (7.3 x 10- cm?/s 
at 288°C). At lower temperatures, diffusion is obscured by an ar- 
tifact of the sectioning technique. 


23921 1084-1091) Phase instability 
in crystals under irradiation. Martin, G. (CEN de Saclay, Gif-sur- 
Yvette, France). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

A diffusion term is introduced in the standard chemical rate 
model of the defect population in crystals under irradiation. For 
point defect generation rates larger than a critical value (g*), the 
uniform point defect population is shown to be unstable with 
respect to spatial fluctuations of the point defect concentration. g* 
is temperature dependant. Several effects, including the nucleation 
of arrays of point defects clusters, or radiation induced precipita- 
tion may occur above the instability threshold. Defect-defect in- 
teraction potentials play a crucial role in the numerical value of 
this threshold. 


23922 (CONF-751006—P2, pp 1092-1099) Effects of heavy- 
ion irradiation on the morphology of y/y' alloys. Potter, D.1.; Hoff, 
H.A. (Argonne National Lab., IL). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage i in metals. 

Nickel-ion irradiation of a two-phase y/y' Ni—Al alloy is 
shown to accelerate coarsening at low doses and to cause changes 
in y’ size, — and distribution at higher doses. The former 
results from d diffusion, whereas the other 
three changes : are shown to originate from the interaction of y’ 
with the dislocations that develop during irradiation. At 550°C and 
a damage rate of 2.7 x 10-* dpa/s, the y’ approaches a stable or 
steady-state mean diameter of approximately 85 A. This, in con- 
trast to previous’ work, is shown to result from the balance 
between irradiation-enhanced coarsening and particle fragmenta- 
tion due to dislocation cutting. Dislocation loops that develop early 
in the irradiation cause and are centered at regions devoid of y’. 
Microstructural features produced by different irradiation condi- 
tions can be understood in terms of these mechanisms. 


(CONF-751006—P2, pp 1100-1106) Effect of electron 
irradiation on preci; of carbon and nitrogen in alpha iron. 
Takeyama, T.; Takahashi, H. (Hokkaido Univ., Sapporo, Japan). 
1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Vacancies and interstitials were introduced in solution 
quenched Fe-0.025 wt percent C and Fe-0.03 wt percent N alloys 
by the aid of electron irradiation in a 650 kV HVEM, and the in- 
teraction between the point defects and the solute atoms was stu- 
died from the results of aging behavior revealed by the precipita- 
tion phenomena. The sequence of precipitation of quench-aging is 
epsilon-carbide and cementite for Fe—C alloy and a’’-nitride 
y'-nitride for Fe—N alloy. In the irradiated area, however, no visi- 
ble precipitates appeared on both the aged specimens. As it was 
certain that mainly a large number of vacancies must remain in the 
irradiated area, supersaturated carbon or nitrogen atoms are con- 
sidered to migrate and be trapped by the single vacancies to form 
C-V pairs or N-V pairs (C:carbon, N:nitrogen, V:vacancy). There- 
fore, the precipitation phenomena were prevented by the trapping 
effect. The dissociation of the C—V pair or N—-V pair was ob- 
served by the existence of the precipitation in the irradiated area 
at higher aging temperature. The detrap temperature of the C—V 
pair and N—V pair was 240 and 200°C, respectively. Above the 
temperatures unusually large particles of cementite and smaller 
particles of a’’-nitride than the precipitates in the unirradiated 
area were observed. 


23924 (CONF-751006—P2, pp 1122-1126) Direct evidence 
for vacancy in electron irradiated copper by positron an- 
nihilation. Mantl, S.; Triftshaeuser, W. (Institut fuer Festkoerper- 
forschung, Juelich, Ger.). 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975) 

In Fundamental aspects of radiation damage in metals. 

Doppler-broadening measurements were performed on 
copper irradiated by electrons to different doses and on quenched 
gold. From the shape of the Doppler broadening curve a defect 
specific parameter R was determined. From the information 
deduced from the R-parameter and from the similar annealing 
behavior of electron irradiated copper and quenched gold, we con- 
clude that in both metals in stage III vacancies become mobile 
form small clusters. 


23925 
and void 
molybdenum. Eldrup, 
O.E.; Evans, J.H. 1975. 

From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The positron annihilation technique (PAT) was used to 
study the annealing of 10 MeV electron irradiated molybdenum 
from room temperature up to 1000°C. In addition the Tecovery 
was monitored by resistivity measurements and transmission elec- 
tron microscope observations. The combination of these 
techniques gave a consistent picture of the defect recovery during 
a Of particular many proved to be the sensitivity of 

parameters to vacancy type defects. In the stage III annealing 
region (150°C-350°C) the resistivity recovery coincided with a 
sharp rise in the long positron lifetime from 200 psec (typical for a 
—, trapped in a mono-vacancy) to about 420 psec (typical 

void). In the same region a clear narrowing of the positron 
annihilation angular correlation curve was observed. Both facts are 
strong indications that vacancy cluster (void) formation, and hence 
vacancy migration, take place in stage Ill. At higher temperatures 
the long positron lifetime increases further showing coarsening of 
the voids. The presence of voids was confirmed by transmission 
electron micr on material annealed to 900°C. The ability of 
PAT measurements to follow the development of voids, from 
mono-vacancies up to sizes resolvable by electron _Microscope, 
eo. ae the power of this new technique in examining defects 
in me 


23926 (CONF-751006—P2, pp 1136-1142) Pay my: of 
neutron irradiated iron by positron annihilation and internal fric- 
tion measurements. Weller, _M.; Triftshaeuser, W.; Diehl, J. 
(Institut fuer Festkoerperft Juelich, 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

In iron neutron irradiated at low temperatures reactions of 
interstitial solute atoms with vacancies take place. Products of 
these reactions could be identified more clearly. 


23927 (CONF-751006—P2, pp 1155-1161) Neutron = 
tion damage on the superconducting properties in vanadium and 
Nb—Ti alloys. Tsubakihara, H.; Katoh, S.; Nishimoto, M.; Okada, 
T. (Osaka Univ.). 1975. 

From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975) 

In Fundamental aspects of radiation damage in metals. 

A new model of radiation induced reduction in critical cur- 

rent density of superconductor has been proposed. The ‘’breakup 

model’’ is based on th: breakup of the precipitates acting as 
pinning centers due to incident neutrons. This model can ae 
not only the Cogpetation of J/sub c/ but also the decrease in T/sub 


c/ occurring in @ a Nb—Ti alloys. Responsible result has 
been obtained with X-ray diffraction intensity measurements. 


23928 (CONF-751006—P2, pp 1162-1168) Effects of reactor 
neutron, 14-MeV neutron and irradia- 
the critical current in Nb;Sn. Parkin, D.M. (Los Alamos 
Scientific Lab., NM); Snead, C.L. Jr. 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Multifilamentary Nb;Sn wires have been irradiated at am- 
bient temperature with HFBR neutrons, 14-MeV neutrons and 17- 
MeV protons. The fluence dependence of the critical current den- 
sity (J/sub c/) at 40 kG has been compared in these cases by cal- 
culating the corresponding damage energy/atom (dea). Results of 
this analysis show that the rapid reduction in the critical current in 
Nb,Sn as described by Parkin and Schweitzer occurs at 0.2 +- 0.05 
eV/atom for the HFBR and 17-MeV-proton irradiations, whereas 
no significant reduction in critical current has been observed after 
0.29 eV/atom with 14-MeV neutrons. Extension of this analysis to 
be published data on the effects of neutron and charged-particle ir- 
radiations both at ambient and low temperature on critical tem- 
= (T/sub c/) and J/sub c/ shows that the maximum value of 
J'/sub c/ occurs at 0.15 +- 0.5 eV/atom and that reductions in 
T/sub c/ are a function of eV/atom. A model based on site 
exchange disorder which accounts for these results is discussed. 


23929 (CONF-751006—P2, pp 1169-1180) Studies of void 

formation in pure metals. Lanore, J.M.; Glowinski, L.; Risbet, A.; 

Regnier, P.; Flament, J.L. (CEN de Saclay, Gif-sur-Yvette, 

France). 1975. 
From International conference on radiation damage in 

metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation na in metals. 


(CONF-751006—P2, pp 1127-1135) Vacancy migration 
formation the annealing of electron 
M. (AEK, Risoe, Denmark); Mogensen, 


Recent experiments on the effect of 
figuration of vacancy clustering (void or loop), and 
fects at dislocations are described. The contribution of this data to 
our general knowledge of void formation will be discussed, 
Monte Carlo calculations of swelling induced by irradiation 


different particles presented. 


23930 (CONF-751006—P2, pp 1181-1187) Evaluation of 

void nucleation under ion bombardment con- 
ditions. Sprague, J.A. (Naval Research Lab., Washington, DC); 
Russell, K.C.; Choi, Y.H. 1975. 

From International conference radiation 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

The applicability of a steady state and time-dependent 
homogeneous void nucleation theory to charged-particle irradia- 
tion experiments was investigated. The steady-state theory was 
found to be inappropriate, since significant changes in a metal’s 
microstructure would likely occur before the void nucleation rate 
could reach steady state. Two types of time dependence were ex- 
amined, that of the point defect concentrations at the beginning of 
an irradiation and the longer-term time dependence of void 
nucleation. It was found that vacancy and interstitial clustering sig- 
nificantly reduce the relaxation time for the point defect concen- 
trations. An efficient form of time-dependent homogeneous 
nucleation theory was applied to ion bombardment conditions to 
predict void size distributions. 


23931 (CONF-751006—P2, pp 1203-1212) Effect of solute 
content and precipitate distribution on fast neutron damage in alu- 
minum—copper alloys. Carpenter, R.W.; Ogle, J.C. (Oak Ridge 
National Lab., TN). 1975. 

From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Two Al—Cu alloys having different copper concentrations 
were given various heat treatments to develop different precipitate 
morphologies and then irradiated at 55°C, along with high-purity 
aluminum specimens that served as reference materials. The object 
was experimental evaluation, at a high neutron dose, of the effect 
of precipitate distribution on swelling in two similar alloys with dif- 
fering solute content. In this way it is possible to gain a measure of 
the relative importance of solute content in the terminal solid solu- 
tion and a metastable or equilibrium precipitate distribution on the 
irradiation response of the alloys. 

23932 (CONF-75 1006—P2 of void 
lattices under irradiation: a Benoist, P.; Martin, G. 
(CEN de Saclay, Gif-sur-Yvette 1975. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Voids are imbedded in a homogeneous medium where point 
defects are uniformly created and annihilated. As shown by a per- 
turbation calculation, the proportion of the defects which are lost 
on the cavities goes through a maximum, when the voids are ar- 
ranged on a translation lattice. If a void is displaced from its lattice 
site, its growth rate becomes anisotropic and is larger in the 
direction of the vacant site. The relative efficiency of BCC versus 
FCC void lattices for the capture of point defects is shown to de- 
pend on the relaxation length of the point defects in the surround- 
ing medium. It is shown that the rate of energy dissipation in the 
crystal under irradiation is maximum when the voids are ordered 
on the appropriate lattice. 


23933 (CONF-75 1006—P2, 1245-1251) Void ordering in 
O-doped Nb and Nb—1 at.% Zr by “Ni* bom 
we As Taylor, A.; Gerber, S.B. (Argonne National Lab., 
). 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. - 

The experimental results show that void ordering does not 
occur in ‘‘pure’’ Nb or Nb-! at. percent Zr during irradiation with 
3.2-MeV “Ni*. 0 impurity in Nb and Nb-! at. percent Zr can 
result in void ordering at irradiation temperatures of 750 to 
1010°C. The minimum concentration of 0 in Nb that will result in 
void ordering is dependent on the irradiation temperature. The 
necessity for O (or N) impurity in Nb for the formation of an or- 
dered void array tends to be substantiated by the observation that 
a Ti coating on O-doped Nb precludes the formation of an ordered 
void array. The experimental results suggest that a relation may 
exist between the oxide (or nitride) surface film with a ‘domain’ 
structure and the ordered void array. 


23934 (CONF-751006—P2, pp 1252-1260) Elastic interac- 
tions ‘voids’ induced by solute segregation. Nolfi, F.V. Jr. 
(Argonne National Lab., IL). 1975. 


damage in 
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From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 
In Fundamental aspects of radiation damage in metals. 
Expressions are derived for the elastic interaction energy 
between void-solute shell composites. These composites consist of 
void cores surrounded by See solute 


of internal stress, the surface stress of the voids being 

taken to be zero. The elastic interaction energy between com- 
posites arises because of the so-called inhomogeneity interaction 
inimum values at certain composite separations and 

ickness. The calculations are compared with experi- 
investigations of void ordering in an Ni ion-irradiated Nb-1 
containing 0.0038 atom fraction of oxygen as an impurity. 


i imately 30 percent of the composite radius. In 
pure Nb, it is found that O, C, or N impurities are necessary for 
void ordering, which supports the main thesis,  viz., 
solutes/impurities are a primary cause of void ordering. 
(CONF-751006—P2, pp 1261-1278) Irradiation creep 
on swelling. Bullough, R. (AERE, Harwell, 


conference radiation damage in 
metals; Gatlinburg, USA (5 Oct 1975), 
In Fundamental aspects of radiation damage in metals. 
A rate theoretical discussion of the various effects of stress 
on the migration, segregation and aggregation of irradiation 
point defects will be presented. The significance of the 


tion produced dislocations will be highlighted and used to discuss 

theory of irradiation creep. The influence of the onset of 

swelling on such irradiation creep will be considered together with 

the direct effects of stress on swelling at higher temperatures. A 

feature of the presentation will be the emphasis placed 

on the vacancy loops formed athermally from the vacancy rich re- 
gions of the displacement cascades. 


23936 (CONF-751006—P2, pp 1279-1286) Growth of grain 
stress and irradiation. Mancuso, 


boundary cavities under 
J.F.; Huang, F.H.; Li, C.Y. (Cornell Univ., Ithaca, NY). 1975. 
radiation 


From International conference on damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

In Fundamental aspects of radiation damage in metals. 

Grain boundary cavity growth under the simultaneous in- 
fluence of irradiation and applied stress is considered. Recent data 
on grain boundary sliding in polycrystalline solids suggest that at 
the grain boundaries the normal stress, the driving force for grain 
boundary cavity growth, is relaxed. The kinetics of this process are 
formulated as a function of the normal stress and the rate limiti 
mechanisms for mass transport, which include bulk diffusion 
defect-absorption reactions at the sink. 


23937 (CONF-75 1006— 1287-1295) Radiation damage 
simulation aie a Faulkner, D.; Puls, M.P. 
Nuclear Establishment, Pinawa, Manitoba). 


" From International conference radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1595). 

In Fundamental aspects of radiation damage in metals. 

The structural changes observed in zirconium during irradia- 
tion with high energy electrons or ions are described. The develop- 
ment of a dislocation structure as a function of displacement level 
and of temperature is analyzed for the case of zirconium irradiated 
with 100 keV Het ions. The influence of the induced dislocation 
structure and of insoluble gases on void nucleation is discussed. 


23938 Radiation-induced solute segrega- 
tion. Lam, N.Q.; Johnson, (Argonne National Lab., Ill. 
(USA)). 1976. Contract W-31- 14p. Dep. NTIS $3.50. 

From Conference on computer simulation for materials ap- 


eo Gaithersburg, Maryland, United States of America 
ISA® (19 Apr 1976). 


Substitional solute segregation in a fcc metal under irradia- 
tion was studied using a kinetic model. The model includes the ef- 
fects of vacancy — dumbbell-interstitial diffusional encounters 
with solute atoms, diffusion of point defects and bound complexes, 
and spatially independent reaction terms. The GEAR package of 
subroutines was used for numerical solution of the resultant rate 
equations. Assuming thin-foil geometry and parameters appropriate 
for Zn in Ag, solute segregation is found to be significant in the 
temperature range from 0.2 to 0.6 T/sub m/, with maximum 
segregation occurring at approximately 0.45 T/sub m/. The tem- 
perature for maximum segregation is appreciably lower for reactor 
irradiation rates than for ion-bombardment or high-voltage elec- 


ERA VOL. 1, NO. 11 


tron-microscope irradiation rates. Segregation is is also found to be 
maximum when the interstitial-solute binding energy is sufficiently 
so that the migration energies . the vacancy and interstitial- 

te complex becomes comparable. 6 fig. 


23939 ae ta Thermal and electrical measurements 
on solids at low report No. 10. Weinstock, 
H. (Illinois Inst. of Tech., Chicago (USA). Dept. of Physics). May 
1976. Contract AT(11-1 )-1629. 18p. Dep. NTIS $3.50. 

Research progress is reported on radiation effects on Nb3Sn 
composite wires, thermal conductivity of radiation damaged — 
thermal — as of neutron irradiated superconducting V, and 


crystal growth. (J 


23940 (COO—3158-46) Field-ion microscope studies of the de- 
fect structure of the primary state of damage of irradiated metals. 
Seidman, D.N. (Cornell Univ., Ithaca, N.Y. (USA)). 1975. 16p. 
Dep. NTIS $3.50. 

From Conference on radiation damage in 
nati, Ohio, United States of America °USA® (9 Nov 1975). 

A review is presented of field ion microscope applications in 

studies of point defect distribution in irradiated metals. FIM results 
on the primary state of radiation damage in neutron and ion-ir- 
radiated iridium and tungsten, at both room-temperature and 78K, 
showed that it consists of: (1) isolated vacancies; (2) depleted 
zones; (3) compact vacancy clusters of voids; and (4) dislocation 
loops. The fraction of vacancies stored in the dislocation loops 
represented a small fraction of the total vacancy concentration; in 
the case of tungsten it was approximately 10 percent. These FIM 
observations provide a simple explanation of the low yield-factor, 
determined by transmission electron microscopy, for a number of 
ion-irradiated metals. 
23941 (LBL—4965) Preliminary observations of electron ir- 
radiation damage in short-range ordered Ni,Mo. Sinclair, R.; 
Gelles, D.S.; Thomas, G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1976. Contract W-7405-ENG-48. 
Sp. (CONF-760803—6). Dep. NTIS $3.50. 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America °USA® 
(9 Aug 1976). 

Experiments were conducted to evaluate the behavior of 
short-range-order Ni,Mo (produced by quenching from above the 
critical ordering temperature) in an irradiation environment. A 1- 
MeV electron microscope was used, with the temperature of the 
irradiated area being approximately 100°C. Results indicated that 
the short-range order is not destroyed by electron irradiation up to 
5 dpa, although domain coarsening may occur. (DLC) 


23942 (UVA-CTR—3) Progress report, September 1, 
1975—May 21, 1976. (Virginia Univ., Charlottesville (USA). 
Dept. of Materials Science). 1976. Contract E(40-1)-5013. 12p. 
Dep. NTIS $3.50. 

Research during the period is reported on geometry of ion 
beams in the HVEM, analysis of beam components, applications of 
the mass spectrometer, and HVEM vacuum improvements. Obser- 
vations on ion bombardment in the HVEM of 304 stainless steel 
and other alloys are discussed along with research involving the 
flux of vacancies and interstitials to sinks as a function of irradia- 
tion dose rate and temperature. The flux data are analyzed — 
= bias parameters and void-growth or shrinkage rates. 


23943 Failure analysis of a U-10 wt% Mo fuel plate and con- 
trol rod from a fast-burst reactor. Rhude, H.V.; Sanecki, J.E.; 
O’Boyle, D.R. (Argonne National Lab., IL). pp 267-268 of In 
Microstructural science. Vol. I. Gray, R.J. (ed.). New York; Amer- 
ican Elsevier Publishing Company, Inc. (1974). 
From 5. annual technical conference of the IMS Analysis 
ty; , Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

A U-10 wt percent Mo fuel plate and control rod, which 
had fractured after completing 60 pulses in the SPR- Fast-Burst 
Reactor, were sectioned and examined metall phi , and the 
fracture surfaces were examined by scanning electron microscopy 
(SEM ). Metallography revealed a well-defined discontinuous phase 
(subsequently identified as predominantly uranium monocarbide) 
along the gamma grain boundaries. SEM examination of the frac- 
ture surfaces revealed brittle fractures that propagated along the 
uranium monocarbide phase and also numerous microcracks 
throughout the fuel plate and control rod. The grain-boundary 
phase was exposed by heavily electroetching the matrix, and SEM 
examination of the protruding grain-boundary phase clearly 
showed its dendritic morphology. Chemical analyses confirmed the 
high carbon content of the fuel plate and control rod. Energy 
dispersive x-ray analysis of mounted specimens and x-ray diffrac- 
tion analysis of extracted particles from the grain boundaries in- 


; Cincin- 


2528 
solute. The solutes are assumed to be ‘’misfitting’’ and the only 
Given experimentally determined void sizes and auxiliary data, the 
correct void lattice parameter is predicted when the solute shell 
stress induced preferred migration to the irradiation and deforma- | 
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dicated that, in addition to the uranium-monocarbide phase, 
U,Mo, U,N;, U—Mo—Al, and an unidentified 


tubular connections. 


Maison, J.R.; Holliday, G.C. pp 623-633 of In ee of the 
seventh annual offshore tech conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 

NF-750516—P1. 

A technique for prediction of fatigue failure of the tubular 
joints commonly found in offshore structures is described. The 
method is based upon fracture mechanics principles and crack 
o— data. A comparison is made between the fatigue failure of 

two K-joint models and the predictive method. A meaningful com- 
parison is obtained for only one specimen as the other failed pre- 
maturely in a location not being monitored. Agreement was more 
qualitative than quantitative. 


23945 Inelastic buckling of pipelines under combined loads. 
Johns, T.G.; Mesloh, R.E.; Winegardner, R.; Sorenson, J.E. pp 
635-646 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

Investigation of the buckling characteristics of offshore 
pipelines produced solutions to nonlinear equilibrium and compati- 
bility equations that demonstrate the pre- and postbuckling con- 
figurations of pipelines under combined loads. In general, this 
study enhances our understanding and insight into the nature of 
pre- and postbuckling behavior of pipelines having low diameter- 
to-thickness (D/t) ratios, i.e., in the range from 20 to 100. 


23946 Mossbauer spectra and structure of iron films irradiated 
with helium and nitrogen ions. Bykov, V.N.; Zdorovtseva, G.G.; 
Troyan, V.A.; Ivanyushkin, E.M. Sov. Phys. - Solid State (Engl. 
Transl.); 18: No. 1, 118-121(Jan 1976). 

An investigation was made of the Mossbauer spectra of iron 
films after irradiation with helium and nitrogen ions. This irradia- 
tion created defects at a rate of 10-%-2 x 207? displacementsx 
atom~'xsec™' at 300 degreeK. This irradiation produced peaks cor- 
responding to new magnetic fields at the Fe*’ nuclei, and the am- 
plitudes and structure of these additional peaks were governed by 
the total ion dose. The results were explained by the formation of 

iron. ( ) 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 24152 


23947 (AD-A—010403) Production engineering measures to 
manufacture super fine finish beryllia. Quarterly progress report 
No. 3, 1 Jan—31 Mar 1975. Rees, G.H. (Brush Wellman, Inc., El- 
more, Ohio (USA)). 25 Apr 1975. Contract DAABO7-74-C-0606. 
27p. (BW-TR—565). NTIS $3.75. 

See also report dated 29 Jan 1975, AD-A—005270. 

Surface finishes of four microinches smoother have 
been developed on beryllia substrates 2 inch x 2 inch x .040 inch, 
1 inch x 1 inch x .025 inch, and .080 inch x .110 inch x .010 inch. 
A tentative process has been established and used to prepare sub- 
strates for the engineering samples. Tests are underway to evaluate 
the engineering samples. (GRA) 


23948 (AD-A—013779/4ST) Study, design and fabricate a 
cold crucible system. Final report, 1 Nov 1973—28 Feb 1975. 
Wenckus, J.F.; Cohen, M.L.; Emslie, A.G.; Menashi, W.P.; Strong, 
P.F. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 31 Mar 
1975. Contract F19628-74-C-0097. 76p. NTIS $4.75. 

See also AD—786481. 

The objective of this program was to conduct a study, 
design and fabricate a cold crucible system for the synthesis and 
crystal growth of refractory semiconductors and oxides. A theoreti- 
cal analysis of the cold crucible relating the properties of the 
material to the electrical characteristics of the cold crucible was 
completed. The thermal analysis, which includes thermal modeling 
by means of a computer technique, was also completed. A detailed 
analysis of the RF power control system necessary to provide the 
desired stability for crystal growth was also carried out. Using a 50 


kW (4-7 wogems) RF power supply the cold crucible assembly 
was tested and kilogram melts of zirconia (melting point 2690°C) 
were contained. 


23949 (AD-A—014160) oy engineering measures to 

manufacture super fine finish lia. Quarterly progress report 
No. 4, 1 Apr—30 Jun 1975. Rees, G. H. (Brush Wellman, Inc., El- 
more, Ohio (USA)). 12 Aug 1975. Contract DAABO7- 74-C-0606. 
23p. (BW-TR—570). NTIS $3.25. 

See also report dated 25 Apr 1975, AD-A—010403. 

The purpose of this program is to develop the production 
engineering measures to manufacture beryllia substrates of which 
the working surface shall not exceed a four microinch per inch 
surface smoothness by progressive polishing techniques. The input 
material will be commercially available beryllia, the composition of 
which shall not be less than 99.5% BeO. (GRA) 


23950 (GA-A— 13845) Structure of chemical vapor deposited 
silicon carbide. Chin, J.; Gantzel, P.K.; Hudson, R.G. (General 
Atomic Co., San Diego, Calif. (USA)). 15 Mar 1976. Contract 
E(04-3)-167. 32p. (CONF-760454—1). Dep. NTIS $4.00. 

From American Vacuum Society Conference; San Fran- 
cisco, California, United States of America °USA® (5 Apr 1976). 

The morphologies of SiC deposited by the thermal decom- 
position of CH;SiCl,; are presented. These are non-fluid bed 
deposits prepared in an induction-heated reactor. The morpholo- 
gies of the deposits were found to vary systematically with the sub- 
Strate temperature, chamber pressure, and gas composition. Low 
temperature, moderate chamber pressure, low H,/CH;SiCl, ratio . 
deposits were generally fine grained. Macro-grains composed of 
finer micro-grains are typical in intermediate temperature deposits. 
Surface contours of the macro-grains were smoothly rounded. As 
temperatures or pressures are increased, edges of grains become 
sharper, surfaces become flatter, and faceting becomes common. 
At very high temperatures and high H,/CH;SiCl, ratios, large single 
crystals are observed. Fracture surfaces containing faceted crystals 
no longer show the preponderance of transgranular fracture noted 
in lower temperature, lower H,/CH;SiCl; ratio deposits. X-ray dif- 
fraction showed these deposits to be cubic B-SiC and disordered 
hexagonal 2H-SiC. The plane of preferred orientation was (111) 
for the low temperature and (220) for the higher temperature 
deposits. Microprobe analysis showed that  carbon-rich, 
stoichiometric, or silicon-rich SiC was deposited depending on the 
temperature, pressure, and gas composition. 11 fig. 


23951 Technique for polishing of and ferroelectric 
materials. Kelly, M.D. (Mound Lab., Miamisburg, OH). pp 227- 
234 of In Microstructural science. Vol. I. Gray, R.J. (ed.). New 
York; American Elsevier Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

Methods of polishing PBZT are described. Both ferroelec- 
tric and electrooptic ceramic material of PBZT material can be 
polished by using Texmet and diamond compound. The plucking 
phenomenon was eliminated by substituting Texmet for the woven- 
type material as a polishing medium. Relief was eliminated by not 

using cloth used in some types of polishing. An optically 
flat scratch-free pluck-free surface can be obtained by the use of 
polish papers and diamond compounds. 


23952 Thin film deposition by electric and magnetic crossed- 
field diode sputtering. Welch, K.M. (to Energy Research and 
Development Administration). US Patent Application 565,019. 4 
Apr 1975. 18p. 

Applying a coating of titanium nitride to a klystron window 
by means of a cross-field diode sputtering array is described. The 
array is comprised of a cohesive group of numerous small hollow 
electrically conducting cylinders’and is mounted so that the open 
ends of the cylinders on one side of the group are adjacent to a 
titanium cathode plate. The workpiece is mounted so as to face 
the open ends of the other side of the group. A magnetic field is 
applied to the array so as to be coaxial with the cylinders and a 
potential is applied across the cylinders and the cathode plate, the 
cylinders as an anode being positive with respect to the cathode 
plate. The cylinders, the cathode plate, and the workpiece are situ- 
ated in an atmosphere of nitrogen which becomes ionized such as 
by field emission because of the electric field between the cylin- 
ders and cathode plate, thereby establishing an anode-cathode 
discharge that results in sputtering of the titanium plate. The sput- 
tered titanium coats the workpiece and chemically combines with 
the nitrogen to form a titanium nitride coating on the workpiece. 
Gas pressure, gas mixtures, cathode material composition, voltages 
applied to the cathode and anode, the magnetic field, cathode, 
anode and workpiece spacing, and the aspect ratio (ratio of length 
to inner diameter) of the anode cylinders, all may be controlled to 
provide consistent optimum thin film coatings of various composi- 
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23944 Comparison between predicted po 
determined low cycle fatigue life of welded 
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tions and thickness. Another facet of the disclosure is the coating 
of microwave components per se with titanium nitride to reduce 
multifactoring under operating conditions of the components. 
23953 amy isotropic boron nitride body. Labossier, 
W.H.; Schilling, H. (to Raytheon Co.). US Patent 3,926,571. 16 
Dec 1975. ileal date 3 Sep 1974. 6p. 

An isotropic boron nitride body is metallized using an alloy 
or intimate mixture formed from an active metal dissolved in a 
solder metal, possessing a substantially lower melting point than 
the active metal h: The bdenum is se! added for 


23954 Process for sintered uranium dioxide nuclear 
fuel. Carter, R.E. (to General Electric Co.). US Patent 3,927,154. 
16 Dec 1975. Filed date 26 Feb 1973. 8p. 

Uranium dioxide is prepared for use as fuel in nuclear reac- 

tors by sintering it to the desired density at a temperature less than 
1300°C in a chemically controlled gas atmosphere comprised of at 
least two gases which in equilibrium provide an oxygen partial 
pressure sufficient to maintain the uranium dioxide composition at 
an 0} ranium ratio of at least 2.005 at the sintering tempera- 
ture. 7 Claims, No Drawings. 
23955 Fabrication of compounds for infrared windows. Gen- 
tile, A.L. (Hughes Research Labs., Malibu, CA). pp 834-843 of In 
Bicentennial of materials progress . Azusa, CA; Society for the Ad- 
vancement of Material and Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los , California, United States of Amer- 
ica = (6 Apr 1976). 


CONF-760409— 

The chalcogenides (S, Se, Te) of zinc and cadmium are use- 
ful as infrared windows because of their wide transmission bands 
ranging from the visible to far IR, as well as their low optical ab- 
sorption in IR bands of systems interest. Windows of CdTe and 
ZnTe were fabricated from the melt by a modified Bridgman 
technique (MBT), and windows of ZnS, ZnSe, and ZnTe as well as 
mixed crystal ZnS/sub 1-x/Se/sub x/ windows and domes by a 
physical vapor transport (PVT) technique. These fabrication 
techniques and related materials preparation, purification, and an- 
nealing procedures are described. 


23956 Process for preparing metal-carbide-containing micro- 
spheres from metal-loaded resin beads. Beatty, R.L. (to Energy 
Research and Development Administration). US Patent 3,944,638. 
16 Mar 1976. Filed date 18 Jun 1974. 4p. 

PAT-APPL-480,323. 

An improved method for treating metal-loaded resin micro- 
spheres is described which comprises heating a metal-loaded resin 
charge in an inert atmosphere at a pre-carbide-forming tempera- 
ture under such conditions as to produce a microsphere composi- 
tion having sufficient carbon as to create a substantially continuous 
carbon matrix and a metal-carbide or an oxide-carbide mixture as 
a dispersed phase(s) during carbide-forming conditions, and then 
heating the thus treated charge to a carbide-forming temperature. 


23957 (SAND—76-6026) Process and equipment for the fabri- 
cation of vitreous May 1976. Translation by P. Newman 
of Expose d’invention No. 167752. 11p. Dep. NTIS $3.50. 

In this process, a molten vitreous mass with reduced volume 
is formed in a chamber so that the upper layer is a mixture bed fed 
by a supply of solid vitrifiable materials, and the lower layer can 
be drawn off to make products in such a way that the melt volume 
remains constant. (DLC) 


STRUCTURE AND PHASE STUDIES 


23958 Production of spontaneous polariza- 
tion by elastic instabilities in materials. Final scientific 
report. Hardy, J.R.; Ullman, F.G. (Nebraska Univ., Lincoln 
(USA). Behlen Lab. of Physics). Jun 1975. 153p. NTIS $6.25. 

See also AD—748294. 

This report consists of an introductory survey of the work 
carried out during the whole period of the Grant followed by a 
compilation of reprints or preprints of all journal articles that have 
been published, or submitted during this time. These cover the 
theoretical work on the lattice dynamics and stability of gadolini- 
um molybdate and other structures and the experimental work on 
the — properties, specific heat, and Raman spectra of 


23959 By eet pal Optical diffraction study of the stacking 
sequences in silicon carbide. Clarke, D.R.; Thomas, G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1976. Con- 
tract W-7405-ENG-48. Sp. (CONF-760803—7). Dep. NTIS $3.50. 
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From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida. United States of America °USA® 
(9 Aug 1976). 

A combination of lattice fringe imaging by electron 
microscopy and optical diffraction was used to identify stacking 
periodicities in bee silicon carbide. Analysis of the patterns 
reveals 5, 7, 8, 9, 10, 13, 16, and 20 composite Si—C close- 
packed layers. (DLC) 


23960 (ORNL-tr—4175) Palladium— hydrogen 
Brodowsky, H. Translated from Z. Phys. Chem. (Frankfurt); 44 
129-142(1965). 12p. be NTIS $3.50. 

The solubility of hydrogen in palladium is of interest 
because of the dissociation of the dissolved hydrogen atoms to 
protons and electrons. The difference from an ideal mixture 
behavior results on the one hand from filling up of the electron 
shell of the metal and on the other, that the protons by their ther- 
mal motion create a local expansion and loading of the lattice. The 
loading leads to an association tendency of the protons, part of 
which is calculated from the chemical potential of the dissolved 
sng by the quasi-chemical method. The solubility of light and 
heavy hydrogen can be described in a manner po ge | 
analogous, yet the association energy of the deuterons, because of 
their smaller oscillation amplitude, is somewhat smaller than that 
of the protons. The difference in the association energies can be 
derived inde ntly from an expression for the separation fac- 
tor, which Wicke and Nernst give for a mixture of the two 
isotopes. 


23961 Crystal structure studies of tetragonal sodium tungsten 
Na/sub x/WQs. I. Nay 33WO; and Nay «.WO;. Takusagawa, 

; Jacobson, R.A. (Ames Lab., IA). J. Solid State Chem.; 18: No. 
163-174(Jun 1976). 

The crystal structures of two sodium tungsten bronzes, 
Nag.33WO and Nag.4gWO3, have been determined by three-dimen- 
sional single-crystal x-ray analysis. They were found to crystallize 
in the tetragonal space groups Pa anti 43m (a = 12.097, c = 3.754 
A, Z = 10) and *P4/mbm (a = 12.150, c = 3.769 A, Z = 10), 

ively. The structures were solved by standard Patterson and 
Fourier techniques and refined by full-matrix least-squares to final 
conventional discrepancy indices of 8.9 percent for Nao.33WO; and 
8.4 percent for Nag.4sWO;. In general, the oxygen atoms were 
found to be either twofold or fourfold disordered, suggesting that 
the WO, octahedra do not have axes exactly aligned parallel to the 
crystallographic c-axis. The structure found can be viewed as a 
composite of two kinds of domain structures. These domain struc- 
tures would require a doubling of the c-axis along with selection of 
new a- and b-axes along the [anti 1 10] and [110] directions. 
There exist pentagonal and tetragonal sites in both these sodium 
tungsten bronzes for sodium atoms occupancy. In Na/sub x/WOs, x 
= 0.48, all the pentagonal sites are filled and 40 percent of the 
smaller tetragonal sites are also occupied. As x decreases to 0.33 
though, only the pentagonal sites are occupied. A relation between 
the x value and the Na/sub x/WO, crystal structures is postulated, 
extrapolating from the results found in these structure determina- 
tions. 


MECHANICAL PROPERTIES 


23962 (AD-A—010623) High temperature compressive creep 

of yttria stabilized zirconia. Interim report, 1 Jan 1972-30 Sep 
1974. Talty, P.K.; Seltzer, M.S. (Battelle Columbus Labs., Ohio 
gg Mar 1975. Contract F33615-73-C-4111. 143p. NTIS 


See also AD— 737021. 

Studies were conducted to define the creep behavior of yt- 
tria stabilized zirconia (YSZ) at temperatures to 2000°C under 
conditions of stress, temperature, and environment that are en- 
countered in storage heaters used in blow down wind tunnels. 
Compression creep tests were performed as a function of yttria 
content (in the range 10.2 to 16.5 weight percent Y,03), density, 
and grain size on specimens with various impurity concentrations 
and porosity distributions. 


23963 (AD-A—013682/0ST) High temperature deformation 
age of ceramics. Final report, Aug 1967—Jul 1975. Talty, 
P.K. (Aerospace Research Labs., Wright-Patterson AFB, Ohio 
(USA)). Jun 1975. 10p. (ARL—75-0156). NTFS $3.25. 

Studies have been conducted to define the creep behavior 
of high temperature ceramic materials of interest to the Air Force. 
The results of a study of yttria stabilized zirconia, a material used 
in regenerative storage heaters for blow down wind tunnels, are 
summarized. References to publications that present the details of 
this study are given. 


23964 (AD-A—014973) Improved refractory oxides for struc- 
tural applications. Final technical report. Heuer, A.H. (Case 


NOVEMBER 1976 


Western Reserve Univ., Cleveland, Ohio (USA). ~ of Metal- 
lurgy and Materials oot Aug 1975. Contract N00014-67-A- 
0404-0003. 13p. NTIS $3.2 

This research is ln with Al,03, and ZrO,. An impor- 
tant feature of the research was the extensive use of transmission 


substructure relationship. (GRA) 


PHYSICAL PROPERTIES 
— ALSO TO CITATION(S) 22413, 23775, 24000, 24853, 


23965 Significance of crystal-field 
ters for the quartet I term of Nd(+3) in CaWO,. Technical 


1251) 


Karayianis, N. (Harry Diamond Labs., Washington, D.C. (USA)). 
Dec 1974. 19p. (HDL-TR—1674). NTIS $3.25. 

Previously reported analyses of the quartet I term of 
Nd(3+) in CaWO, are reexamined to determine uncertainties in 
the reported crystal-field parameters. B(20) is kept fixed at mr to 
ranging from 250 to 800/cm, and the other B(km) are varied to 
obtain a best fit between theoretical and experimental energy 
levels for the particular value of B(20). 


23966 (AD-A—015391) Study of optical and electronic pro- 
perties of sem’ Sbsbr, Sbsei, and Sbsi. Interim report, i 
Oct 1974—30 Jun 1975. Fong, C.Y.; Wooten, F.O. (California 
Univ., Davis (USA). Dept. of Physics). "1975. 9p. NTIS $3.25. 

A preliminary energy band structure of SbSI obtained by 
empirical pseudopotential method is discussed with references to 
existing optical data and other calculations. Brief discussions on 
band structure results for niobium, of calculations on the angular- 
dependent photoemission from GaAs and charge distributions in 
transition metal compounds, TiC, TiN, ZrC, and ZrN are included. 


23967 (CALT—822-83) Come dependence of the mag- 
netic in Fe-P-B alloys. Durand, J. (California 
Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of Engine a 
oe, May 1976. Contract AT(04-3)-822. 18p. Dep. N 
The variation with composition of the magnetic properties 
of amorphous Fe—P—B alloys obtained by splat-cooling is 
discussed. For a given Fe concentration, the magnetic moment per 
atom anti 4 and the Curie temperature T/sub c/ both increase with 
the substitution of B for P. The variation of anti 4 and T/sub c/ as 
a function of the B content had the same discontinuity as that oc- 
curring between the two phases epsilon and psilon, of the crystal- 
line Fe,P/sub 1-x/B/sub 4 mpounds. The variation of anti and 
T/sub c/ was also studied when one metalloid (P or B) substitutes 
for Fe, the other metalloid remaining constant. The value of anti u 
was found to decrease when the P or B content is increased, as ex- 
— from a rigid band model. In the same concentration range, 
/sub c/ increases with either P or B. The different behaviors of 
anti 4 and T/sub c/ are tentatively explained by assuming that the 
amorphous Fe has two m tic states (ferro and antiferromag- 
crystalline Fe in a fcc environment. 


23968 (LA-UR—76-1266) Research being performed in the 
Chemistry and Materials Science Division of the Los Alamos Scien- 
tific Laboratory, Los Alamos, New Mexico. Wallace, T.C. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
Eng-36. 8p. (CONF-760554—1). Dep. NTIS $3.50. 

From Workshop on the 5 MW solar tower program; 
Houston, Texas, United States of America *USA®* (17 May 1976). 

Materials-science capabilities of LASL applicable to the 
Solar Tower Program are reviewed. Noted are capabilities in 
refractory materials research, composite materials development, 
and metallurgy research. Current research programs are described 
on zirconia, LaB,, and H production. (JRD) 


23969 (AD-A—014051/7ST) Study of oy 8 4 samples of 
the BN-B,C system by liquid metals. Dobovik, 
T.V. Translated from Dielektriki; No. 2, 9p. 
(FSTC-HT—23-0629-75). NTIS $3.25. 
Production and testing of the wetting of BN, B,C and 
materials based on them by liquid metals are discussed. Results are 
mted as graphs and discussed. The results indicate the possi- 
of use of BN-B4C system materials as refractories with reac- 
tive metal melts. 


23970 Optical properties of rare earth trifluorides. Olson 
C.G.; Piacentini, M.; Lynch, D.W. (Ames Lab., IA). pp 411-414 of 
In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgeselisc haft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 


The reflectivity spectra of single crystals of the trifluorides 
of La, Ce, Pr, and Dy and of polycrystalline GdF,; were measured 
in the 4 to 30 eV range using synchrotron radiation. The transmis- 
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REFER ALSO TO CITATION(S) 22414, 22439, 22441, 22466 
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REFER ALSO TO CITATION(S) 23265, 23269, 23314, 23939 


COMPOSITE MATERIALS 


23971 (UCRL—78146) Fiber composites: a review and assess- 
ment. Wu, E.M.; Chiao, T.T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 28 Apr 1976. Contract W-7405-Eng- 
48. 13p. (CONF-760823—1). Dep. NTIS $3.50. 
From Meeting of the American Institute of Chemical En- 
es Atlantic City, New Jersey, United States of America 
(27 Aug 1976) 


Questions of performance, reliability, economics, and ener- 
gy utilization as they relate to composites are examined in an ef- 
fort to arrive at an assessment of the prospects for composites in 
relationship to other materials. 


PREPARATION AND FABRICATION 
23972 (UCID— 17116) Specifications for several epoxy resins 
and hardeners used in filament winding. Penn, L.S.; Newey, H.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
May 1976. Contract W-7405-Eng-48. 20p. Dep. NTIS $3.50. 
Specifications are reported which were developed for 
several epoxy resins and hardeners used in filament winding. The 
specifications are concise, aimed at testing convenience, and con- 
tain the minimum number of tests necessary to define the material. 


STRUCTURE AND PHASE STUDIES 


23973 (AD-A—010886) Structure and yor of cast al- 
loys: (1) the growth and thermal of unidirectionally 
solidified Nb—Nb,C composites; (2) structure and p 
nonferrous alloys. Interim David, S.A.; Brody, H.D. 
(Pittsburgh Univ., Pa. (USA). Dept. of Metallurgical and Materials 
Engineering). Feb 1975. Contract N00014-75-C-0800. 52p. 
(SETEC-MM—75-022). NTIS $4.25. 

By a floating zone melting and freezing technique, eutectic 
and hyper-eutectic Nb—Nb,C alloys may be grown with well 
aligned two phase composite structures. The morphology of the 
carbide phase may be rod-like, plate-like or a combination of rods 
and plates depending on the growth rate and carbon content. The 
tod spacing or plate-spacing is a function of growth rate. The 
structural stability of as grown rod-like Nb—Nb,C composites 
grown at two different growth rates and the stability of deformed 
Nb—Nb,C composites have been examined after isothermal an- 
nealing at temperatures in excess of one half the eutectic tempera- 
ture for periods up to 700 h. In part two, aspects of cast structure, 
including interfaces, segregation, particles, and discontinuities, are 
discussed in relation to their dependence on casting conditions and 
relation to their effect on properties. 


23974 (UCRL—78091) Stochastic three-dimensional finite ele- 
ment for fiber composites. Larder, R.A.; Beadle, C.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.; 
California Univ., Davis (USA)). 16 Apr 1976. 13p. (CONF- 
760421—6). Dep. NTIS $3.50. 

From Conference on computer simulation for materials ap- 
ey pre Gaithersburg, Maryland, United States of America 

SA* (19 Apr 1976). 

The design of realistic structures using fiber composites is 
difficult because of the statistical variations in the properties of the 
constituents. Practical designs still rely heavily on empirical evalua- 
tion of material combinations. The development of a non-linear, 
three-dimensional stochastic finite element for the structural analy- 
sis of parallel fiber composites is described. This element is incor- 
porated into an existing 3-d finite element program. The stochastic 
properties of the finite elements are described by a damage func- 
tion which varies in a random fashion throughout the structure. 
The damage function in turn is determined from a direct simula- 
tion of microscopic failure in parallel fiber composites. This direct 
simulation procedure would in general be too costly to utilize for 
realistically sized structures but does provide the information for 


of cast 
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determining the damage function as well as the opportunity for ob- 
serving the failure process in detail. Using these procedures - a 
been possible to effectively simulate the response of age 

test specimens used in material characterization studies. This —_ 
ysis has verified the experimentally observed result that for hi 
fiber volume fraction, parallel fiber, Farmer structures, 
average fiber stress at failure is more than tw © standard deviations 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 23410, 23973 


23975 (AD-A—014266) Accelerated characterization of 
fiber/epoxy composites. Part I. Viscoelastic methods. Final report, 1 
Jul 1972—30 Sep 1974. Thakker, A.B.; Brinson, H.F.; Heller, R.A. 
Inst. and State Univ., Blacksburg (USA). 
and Mechanics). Feb Contract 
-2111. 178p. NTIS $7.00. 

dependent properties of angle ply laminated 
einiiiaoe and graphite/epoxy fiber controlled composites were 
investigated. The main objective of this study was to develop a 
technique to establish interconversion of different test results using 
appropriate viscoelastic theory to formulate an accelerated testing 
procedure. To achieve this aim, forced vibration, constant strain 
fate and creep tests were performed at different temperature 
levels. Multiple regression techniques were used to generate 
response surfaces for significant variables. Master curves using the 
time-temperature superposition principle were established for in- 
dividual tests. Mechanical model representation, integral equation 
formulation and numerical integration methods based on linear 
viscoelasticity were used to predict constant strain rate and long 
time creep behavior of composites from nondestructive short time 
dynamic tests. (GRA) 
23976 (AD-A—014795) Boron-aluminum titanium hybrid 
composites. Final report, Mar—Aug 1974. Joseph, E. (Air Force 
Materials Lab., Wright-Patterson AFB, Ohio (USA)). May 1975. 
44p. (AFML-TR—74-236). NTIS $3.75. 

Roll diffusion bonded tapes of boron-aluminum were inter- 
leaved with foils of commercial pure and alloyed titanium and dif- 
fusion bonded into plate material. Tensile testing of both longitu- 
dinal and transverse specimens indicated a very small drop in lon- 
gitudinal strength and a dramatic increase in transverse strength to 
48.6 ksi and 67 ksi for the Ti-75A and Ti-6Al hybrid, respectively, 
for annealed unidirectional composites. These transverse strength 
increases were considerably in excess of rule of mixtures predic- 
tions. Metallographic examination of representative material in- 
dicated well spaced and adequately bonded material. Direct com- 
parison with similarly bonded unidirectional and cross-plied boron- 
aluminum plate indicated that, when considering both mechanical 

properties and composite cost, considerable advantage could be 


23977 (AD-A—014922) Diffusion controlled deformation of 
Technical Edwards, G.R.; McNelley, 


com 
T.R.; Sherby, O.D. (Stanford Univ., Calif. (USA). Dept. of Materi- 
als Sci 


Science and Engineering). Aug 1975. Contract N00014-75-C- 
0662. 39p. (SU-DMS—75-T-71). NTIS $3.75. 

Unusual mechanical effects at elevated temperatures have 
been observed in a model composite of zinc containing 
large volume fractions (0.05 to 0.30) of small (< 1 on 
Al,O; or W particles. These materials are disp 
the temperature range 0.3 T/sub m/ to 0.7 T/sub m/, and » om 
marked insensitivity of flow stress to changes in strain rate or tem- 
perature at about 0.7 T/sub m/. Strain-aging yield points are also 
observed at 0.6 T/sub m/. An explanation for such behavior 
proposes that, above a threshold stress, mobile dislocations are 
generated at particle-matrix interfaces by local incompatibility 
stresses, and that these dislocations have a dominant effect on the 
nominal flow stress in the region 0.3 to 0.7 T/sub m/. A constitu- 
tive equation reminiscent of the Ansell-Weertman theory for creep 
of dispersion-strengthened materials is derived from the model, 
and compared with experimental creep data. 


23978 (AD-A—015182) Analytic method for predicting the 
flow and fracture in notched fiber composite materials. Final report, 
1 Jun 1974—31 May 1975. Ebert, L.J.; Flynn, P.L. (Case Western 
Reserve Univ., Cleveland, Ohio (USA). Dept. of Metallurgy and 
Materials Science). Aug 1975. 129p. NTIS $5.75. 

An analytical system was developed for ‘the prediction of 
the onset and progress of plastic flow, and for the fracture of, 
oriented fiber composite materials in which both externally applied 
complex stress states (both biaxial and triaxial) and stress raisers 
were present. The accuracy of the analytical system was demon- 
strated by the agreement between analytically predicted and ex- 
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perimentally measured flow values of externally notched tungsten 
wire reinforced copper composites, in which the fiber fraction was 
50% by volume. The predictive system was a unique combination 
of two numerical analysis systems. First the stresses in the notched 
composite bars were analyzed by the SAAS II program; these 
stresses were then used as input parameters for a finite element 
micromechanics program. By applying a yield criterion to the 
stresses computed by the micromechanics program, it was possible 
to predict =: yielding stresses of the notched composite bars. 


23979 (AD-A—015715) The effect of frequency on the fatigue 
damage of boron/aluminum fiber reinforced composite materials. 
Interim Williams, R.S.; Reifsnider, K.L.; Stinchcomb, 
W.W.; Turgay, H.N. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). ye ie Engineering Science and Mechanics). 
Oct 1974. 44p. NTIS $ 
The results or ED axial fatigue tests on 
boron/aluminum fiber reinforced composite materials are 
nted in the second of a series of reports detailing such results 
oye a large number of fatigue tests run on boron/epoxy and 
boron/aluminum. Data from a series of undamaged (virgin) cyclic 
stress-strain tests at various frequencies and a series of constant 
strain amplitude fatigue tests at various frequencies is presented 
and discussed at length. Complete specimen and testing specifica- 
tions are included. A definitive relationship between damage and 
cyclic frequency is established for this material system, as was the 
case for the boron/epoxy system with substantially different materi- 
al poapertios reported in the first report of this series. 


23980 (AD-A—015885) Failure mechanisms in composite 
systems. Final report, 1 Jun 1974—1 Jun 1975. Karlak, R.F.; 
Crossman, F.W. (Lockheed Missiles and Space Co., Palo Alto, 
Calif. (USA). Lockheed Palo Alto Research Lab.). Aug 1975. 
Contract N00019-74-C-0339. 133p. (LMSC-D—457462). NTIS 


$5.75. 

The off-axis mechanical properties of boron-aluminum 
unidirectional laminae were theoretically evaluated by finite-ele- 
ment analysis employing generalized plane-strain with in-plane 
shear. Analyses were performed with a computer program capable 
of calculating elastic, plastic, and creep deformations as well as in- 
terface stresses induced by either mechanical ae or dif- 
ferential thermal displacements. 


(AD-A—015907) Development of engineering 
the mechanical and physical properties of advanced composites 
materials. Final technical report, 1 Jun 1971—30 Nov 1973. Hofer, 
K.E. Jr.; Rao, N.; Larsen, D. (IIT Research Inst., Chicago, Ill. 
(USA)). Feb 1974. Contract F33615-71-C-1713. 499p. (IITRI- 
D—6063(Pt.2)). NTIS $12.00. 

See also Part 1 dated 1 Sep 1972, AD—757524. 

The program generated basic data on the effect of various 
environmental variables on the physical, thermal, and mechanical 
properties of selected resin matrix and metal matrix materials. The 
three resin matrix materials systems were Boron/Avco 5505, Mod- 
mor II Graphite/Narmco 5206 and Courtaulds HMS Gra- 
phite/Hercules 3002M systems. The two metal matrix materials 
systems were 6061 Aluminum/Boron and 6AI-4V - Titani- 
um/BorSic Composites. The resin matrix systems were procured in 
the form of prepreg tapes and specimens were fabricated at IITRI 
materials laboratory. The metal matrix composites were fabricated 
by vendors in laminate form and supplied to IITRI for specimen 
fabrication and testing. The environments included steady state 
and cyclic thermal, thermo-humidity, and humidity conditioning. 


(UCRL-Trans— 10785) Application of sound-emission 
analysis in investigations of the fracture toughness of fibrous com- 
posite materials. Ahlborn, H.; Becht, J.; Eisenblaetter, J. (Battelle- 
Institut e.V., Frankfurt am Main (F. R. Germany)). Nov 1974. 
Translation of Paper presented at seminar on damage limits in 
GFK, Karlsruhe, Germany, Mar 1973. (CONF-730382—1). 17p. 
Dep. NTIS $3.50. 

From Seminar on damage limits in GFK; Karlsruhe, Ger- 
man, Federal Republic of *F.R. Germany® (Mar 1973). 

The principle of sound emission analysis is expounded, and 
the setup of a measuring station and the evaluation of measure- 
ments are described. Tests on prenotched bending test specimens 
and tensile test specimens made of unidirectionally reinforced GFK 
have shown that sound emission analysis enables the inception of 
crack growth to be detected. For example, delamination processes 
that cover areas of less than | mm? can be observed under favora- 
ble conditions. On the basis of the markedly different sound am- 
plitudes, fiber breakage and delamination can already be distin- 
nny from one another by means of simple amplitude analyses. 

au 


23983 Lightweight Space Tug body structure. Lager, J.R. 
(Martin Marietta Corp., Denver). pp 195-206 of In Bicentennial of 


NOVEMBER 1976 


for the Advancement of 


_From 21. national SAMPE symposium on bicentennial of 
rials progress ; Los Angeles, California, United States of Amer- 
ica (6 Apr 1976). 

See CONF-760409—. 

Lightweight honeycomb sandwich construction using a wide 
variety of metal and fibrous composite faceskins was used in the 
design of a typical Space Tug skirt structure. Relatively low mag- 
nitude combined loading of axial compression and torsion resulted 
in designs using ultrathin faceskins, light-weight honeycomb cores, 
and thin faceskin/core adhesive bond layers. Two of the designs 
with metal faceskins (aluminum and titanium) and four with 
fibrous composite faceskins (using combinations of fiberglass, 
boron, and graphite) were evaluated through the fabrication and 
structural test of a series of small development panels. The two 
most promising concepts with aluminum and graphite/epoxy 
faceskins, were further evaluated through the fabrication and 
structural test of larger compression and shear panels. All a 
tested exceeded design ultimate load levels, thereby, verifying the 
structural integrity of the selected designs. Projected skirt struc- 
tural weights for the graphite/epoxy and aluminum concepts fall 
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23984 (AD-A—010882) Electromagnetic effects of advanced 
composites. Final report, 1 May—31 Dec 1974. Skouby, C.D. 
(McDonnell Aircraft Co., St. Louis, Mo. (USA)). Jan 1975. Con- 
tract N00014-74-C-0200. 113p. NTIS $5.25. 

The investigation consisted of an evaluation of the effective- 
ness of boron and graphite composites as electromagnetic shields 
and as antenna ground planes. Emphasis was given to the deter- 
mination of their performance relative to that of metal. 


(AD-A—016572) Transient thermal stress analysis of 
composite structures continuously varying properties. Bu- 
beck, R.B. (Naval P uate School, Monterey, Calif. (USA)). 
Sep 1975. 344p. NTIS $9.50. 

Thesis. 


Calculations of transient thermal stress levels were made for 
composite coatings of hollow cylinders. Stress analysis was done 
during a thermal cycle of successive heating and cooling periods. 
Various coating configurations were investigated. The results 
showed the effect of changes in coating arrangements and the 
failure modes due to the excessive stress levels. Solutions were ob- 
tained by approximate techniques, and a computer program for 
transient three dimensional thermal stress analysis was developed. 
The finite element technique was employed for the determination 
of the temperature distribution and the elastic stress analysis. For- 
tenn OY @ end an the 


23986 Stress effects on transport 
properties of materials. Fisher, E.S.; 
Kim, S.H.; Turner, A.P.L. ry Race National Lab., Ill. (USA)). 
1976. Contract W-31- -109-Eng-38. 26p. Dep. NTIS $4.00. 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

The effects of cyclic stresses at 4.2°K on the conductor 
materials for large superconducting magnets are being investigted 
in samples of unalloyed copper and of composites containing 
Nb—Ti or Nb;Sn wires in a copper matrix. The samples are con- 
stant-strain cycled in pure t ion modes. The in- 
crease in electrical resistivity of different grades of copper with 
number and amplitude of cycles i is described. The increases can be 
of the order of the ist for 1000 to 2000 cycles at 
0.20 percent strain per cycle. The facility for measuring critical 
current changes with composite cycling is described and the initial 
results indicate significant I/sub c/ changes as well as unexpected 
filament fractures. 10 fig. (auth) 
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REFER ALSO TO CITATION(S) 23793 
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REFER ALSO TO CITATION(S) 22999 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 23005, 23690, 23697, 23707 


shielding phenolic fibers and method of 
io same. Ohtomo, K. (to Kanebo, Ltd.). US Patent 
961,123. 1 Jun 1976. Priority date 29 Dec 1972, Japan. 18p. 

A radiation shielding phenolic fiber is described comprisin 
a filamentary phenolic polymer consisting predominantly of a sul- 
fonic acid group-containing cured novolak resin and a metallic 
atom having a great radiation shielding capacity, the metallic atom 
being incorporated in the polymer by eo chemically bound in 
the ionic state in the novolak resin. A method for the production 
of the fiber is discussed. 
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23988 (SAND— 75-5941) Thermochemical stress relaxation in 
nonlinear visocoelastic solids. Nunziato, J.W.; Curro, J.G. (Sandia 
Labs., A uerque, N.Mex. (USA)). 1975. 13p. (CONF- 
7608 18—1). Dep. NTIS $3.50. 

From 7. international congress of rheology; Gothenburg, 
Sweden (23 Aug 1976). 

Thermochemical stress relaxation in isotropic, chemicall 
reacting, viscoelastic materials is considered. Because of the dif- 
ficulty in interpreting stress relaxation data in terms of this general, 
nonlinear theory, attention is restricted to incompressible 
elastomers and a specific form of the theory is formulated for anal- 
ysis. It is shown how measurements of the axial stress for various 
extensions and initial temperature can be used, along with the 
model, to determine the relevant relaxation functions and the 
kinetics of the chain scission reactions taking place during the ex- 
periments. Specific calculations are carried out for Viton rubber. 
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23989 Aging characteristics of electrically conductive adhesives. 
DeLollis, N.J. (Sandia Labs., Albuquerque, NM). pp 565-580 of In 
Bicentennial of materials progress. Azusa, CA; Society for the Ad- 
vancement of Material and Process Engineering (1976). 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 
ica *USA® (6 Apr 1976). 

See CONF-760409—. 

Electrically conductive epoxy adhesives are coming into 
wide use in microcircuitry applications since they can be applied 
and cured at temperatures which do not harm the microcircuit as- 
sembly. However, more information is needed regarding the aging 
properties of these materials. The variation of resistivity and tensile 
adhesion bond strength with aging at four different temperatures 
and three time intervals for four adhesives with the same 
resin/curing agent system is described. Three of the adhesives have 
conductive metallic fillers while the fourth is formulated as a struc- 
tural nonmetallic filled adhesive. The metallic fillers are gold, 
silver, and silver/palladium. The gold-filled adhesive showed the 
least resistance to the aging conditions with the strength falling off 
rapidly at 150°C. The silver palladium did somewhat better with a 

ual decrease in strength at 150°C while the silver-filled formu- 
lation showed the most rapid decrease in strength above 150°C. 
The nonmetallic filled formulation was considerably stronger than 
the others with a tensile adhesion strength of greater than 54 MPa. 
Bond strength decreased only after exposure to 200°C. Resistivity 
was constant between conductive formulations for practically all 
exposures. There was some indication that silver migration oc- 
curred from the silver-filled epoxy into the gold layer at 150 and at 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 24087 
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PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 22535, 22536, 22537, 22540, 
23544, 23697, 23987 


23990 (AD-A—010457) Coating science and . Final 
report, 25 Apr 1973—31 Dec 1974. Knox, B.E.; Vedam, K. 
(Pennsylvania State Univ., University Park (USA). Materials 
Research Labs.). 31 Jan 1975. Contract F19628-73-C-0219. S6p. 
NTIS $4.25. 

See also AD— 777886. 

The objective of this research program was to develop a 
thorough understanding of the science and technology of films ap- 
plied as coatings on materials transparent to 10.6 and 3-5 micron 
radiation. The approach included preparation of films by sputter- 
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within original weight guidelines established for the Space Tug 
vehicle. 
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evaporation and CVD techniques. Topics discussed include 
Selection of materials, Preparation of substrate sur- 
face; First-layer films of germanium on potassium chloride sub- 
strates; First-layer films of cadmium telluride on tassium 
chloride; Tetrahedral carbon films; Plasma-polymerized s; Du- 
rability testing of thin films; Determination of stress-optic coeffi- 
cient of ZnSe at 10.6 micrometers. 
23991 | (AD-A—011723) Chemical vapor of cadmi- 
um telluride. Final technical report, 1 Jun 1973—31 Jan 1975. 
Swanson, A.W.; Reagan, P. (Raytheon Co., Waltham, Mass. 
(USA). Research Div.). Mar 1975. Contract F33615-73-C-5 167. 
66p. (S— 1836). NTIS $4.25. 

Cadmium telluride oe is a promising material for use as 
high power laser windows. In the fabrication processes used prior 
turai perfection and purity of the material. The chemical vapor 
deposition process offers the promise of overcoming some of the 
to dun. The first phase involved the in- 
processes investigated and evaluated were: (1) dimethyl cadmium 
and dimethyl tellurium vapors; (2) dimethyl cadmium and telluri- 
um metal vapors; (3) dimethyl cadmium vapor and H,Te gas; (4) 
cadmium metal and dimethyl! telurium vapors; and (5) Cd and Te 
vapors; and (6) H,Te gas and Cd vapor. The second phase in- 
volved the task of process optimization. The process parameters 
which were determined to be of importance were: deposition tem- 
perature, furnace pressure, and molar ratio of the reactants. The 
third phase involved the evaluation and measurement of the vari- 

ous process parameters such me rate and profile, as well 
as the structure and properties of e. 


a Condeep platforms for the North Sea: some aspects of 
concrete technology. Moksnes, J. pp 339-350 of In Proceedings of 
the seventh annual offshore tec conference. Vol. Ill. Dal- 


las; ms Technology Conference (1975). 
technology conference 


Offshore 
USA 5 May 1975). 
‘ONF-7505 16—P3. 
The paper deals with concrete mix design, construction 
procedures, and quality control for the first concrete production 
platforms for the North Sea. The two Condeep structures wn a 


; Houston, Texas, 


and Brent B) are built in Stavanger, Norway and are 
completion in July 1975. 


23993 Brazing graphite to graphite. Peterson, G.R. (to Energy 
Research and Development Administration). US Patent 3,946,932. 
30 Mar 1976. Filed date 25 Apr 1968. 8p. 

PAT-APPL-725,268. 

Graphite is joined to graphite by employing both fine 
molybdenum powder as the brazing material and an annealing step 
that together produce a virtually metal-free joint exhibiting proper- 
ties similar to those found in the parent graphite. Molybdenum 
powder is placed between the faying surfaces of two graphite parts 
and melted to form molybdenum carbide. The joint area is 
thereafter subjected to an annealing operation which diffuses the 
carbide away from the joint and into the graphite parts. Graphite 
dissolved by the dispersed molybdenum carbide precipitates into 
the joint area, replacing the molybdenum carbide to provide a 
joint of graphite. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 23983, 25046 


23994 High voltage electron microscopy of de- 
fects in lithium ferrite spinel. Mishra, R.K. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1976. Contract 
W-7405-ENG-48. 3p. (CONF-760803—2). Dep. NTIS $3.50. 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America *USA® 
(9 Aug 1976). 

This paper describes an experimental study of the nature of 
glide dislocations and their dissociation in lithium ferrite (inverse 
spinel). Glissile dislocations are produced by plastic deformation at 

1200°C. Almost all dislocations are dissociated this way: '/, — 
po eae A + ls (110). The stacking fault energy is calculated 


23995 Investigation of properties of epitaxial films of yttri- 
um—samarium iron garnet. Telesnin, R.V.; Dudorov, V.N.; 
Dymchenko, N.P.; Kleparskii, V.G.; Randoshkin, V.V. (M. V. 
Lomonosov State University, Moscow). Sov. Phys. - Solid State 
(Engl. Transl.); 18: No. 1, 112-114(Jan 1976). 

X-ray diffraction "and magneto-optic investigations were 
made of the properties of single-crystal epitaxial films of Y2.¢Sm 
e-4Ga.2Fe3.g0,2. The mismatch of the lattice parameters of the sub- 
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strate (GdsGa;O,,) and film was determined. An investigation was 
made of the behavior of the magnetic domain structure in a static 
bias field. The coercive force and the ae of domain walls 
were determined in several samples. heyhey behavior of 
“hard’’ magnetic bubble domains was also 


23996 Structure of stoichiometric USi,. Sasa, Y.; Uda, M. 
(Inst. of Physical and Chemical Research, Saitama, Japan). J. Solid 
State Chem.; 18: No. 1, 63-68(May 1976). 

Stoichiometric USi/sub 2.00 +- 0.05/ which was thought to 
be ‘‘ord USi,.s.'’ so far was prepared by immersing USi,.s, in 1:1 
HCI solution, which led to a selective dissolution of excess urani- 
um into the acid. The uranium disilicide thus prepared has two- 
dimensional platy shapes and tends to align its tetragonal basal 
planes (001) parallel to the plane of the sample holder for x-ray 
diffraction. The orientation effects made it impossible to apply the 
standard powder pattern technique for the structure analysis of 
USi,. The difficulty, however, was eliminated with the aid of a tex- 
ture pattern technique which was developed with x-ray diffraction. 
The uranium disilicide is of the ThSi, type (14,/amd) with a = 
3.922 +- 0.001 A and c = 14.154 +- 0.002 A, and z = 0.410 +- 
0.002. A structural configuration of the compound is ——" 
the same as that of USi,.ss, except that it has no deficiency of 


PROPERTIES 


REFER ALSO TO CITATION(S) 22538, 22940, 23761, 23787, 
23788, 23789, 24852, 25050, 25164 


Jul 1974—30 Jun 1975. Greene, L.C. (Aerospace Researc’ 
Wright-Pattersor AFB, Ohio (USA)). Jun 1975. 17p. (ARL—75- 
0196). NTIS $3.25. 

Recently there has been an increased interest in zinc sele- 
nide because of its possible application in the laser window 
problem. A better understanding of the defect structure of this 
material is to be desired. It is the purpose of this investigation to 
expand the study of the effects of native defects and residual impu- 
rities in zinc selenide on the emission spectra and through this 
study to obtain a better understanding of the nature and structure 
of the active centers formed from them and of their effects on the 
optical absorption in the spectral regions of interest to the Air 
Force. Melt grown crystals of zinc selenide, undoped and doped 
with sodium, lithium, sodium chloride, lithium chloride, and silver, 
were studied. The undoped crystals showed predominantly the I 
sub 1 deep series of lines believed to arise from the decay of an 
exciton bound to an acceptor. The sodium doped crystals showed 
predominantly the I sub 1 super Y exciton line believed to be as- 
sociated with a sodium acceptor; the lithium doped crystals 
showed the I sub 1 super X line, believed to be associated with a 
— acceptor; the silver doped crystal showed lines not previ- 

y seen. 


23998 (AD-A—016124) Persistent currents in sodium cholate. 
Progress report. Goldfein, S. (Army Mobility Equipment Research 
and Development Center, Fort Belvoir, Va. (USA)). Sep 1975. 
14p. (USAMERDC—01901-24-PMMR). NTIS $3.25. 

The object of this work was to obtain experimental evidence 
that sodium cholate had superconducting properties. It was tested 
by means of a Superconducting Susceptometer which is described 
as a thin film superconducting magnetometer (SQUID). The 
material was tested and found capable of carrying an indefinitely 
persistent current over macroscopic distances at temperatures 
ranging from 4 to 30°K. The magnetic susceptibility was measured 
from 24 to 36°K at 0.5°K intervals and a discontinuity was found 
between 28 and 30°K with a peak at 29°K. The material is how- 
ever, a bulk insulator. When this evidence is considered in the 
light of similar findings by tests performed by the Schwawlow and 
Devlin frequency change method relationships previously found for 
(T/sub c/) vs e/a, (T/sub c/) vs 1/the square root of M (the isotope 
effect), (T/sub c/) vs (theta/sub d/), and the discontinuity found at 
30°K on a (c/sub p/) vs T curve the evidence for presence of su- 
perconductivity is very strong. The high resistence could possibly 
be attributed to a low concentration of conduction electrons cou- 
pled with an off center position of the sodium ion when considered 
in relation to the GL sandwich theory. 


23999 (IS-T—709) Threshold switching in the . a 
semiconductor As,;Te7,Ge,, and in the 
melanin. Culp, C.H. Ill. (Ames Lab., Iowa (USA)).. 
Contract W-7405-eng-82. 129p. Dep. NTIS $6.00. 

Thesis. Submitted to lowa State Univ. of Science and 
Technology, Ames. 


tables. 
23997 (AD-A—015043) Study of crystal growth of zinc sele- | 
nide and the low temperature emission spectra of undoped and | 
monovalent metal doped melt grown zinc selenide. Final report, 1 ) 
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The threshold switching properties of the amorphous 
semiconductor As sTezGe,; and the organic semiconductor 
melanin have been examined with threshold switching experiments. 
Measurements of delay time, energy and average resistance as 
functions of applied voltage were made by a computer controlled 
data uisition system. These measurements were made on 
AsisTe79Ge,s at 243, 273 and 298°K. A time dependent elec- 
trothermal model was solved numerically. The material parameters 
that were measured for this model are activation energy, sample 
thickness, conductivity at T equal to infinity, and area of the elec- 
trodes. With these measured parameters the calculation was com- 
pared to the experimental values of delay time, energy, and 
average resistance as functions of applied voltage. The measured 
data and the calculations are in good agreement. Melanin was 
prepared from a lyophilized powder into a hydrated pellet. The 
melanin pellets were studied at 298, 190, and 77°K with a double 
pulse apparatus. Time dependent current versus voltage charac- 
teristics were also measured. Melanin exhibits threshold switching 
at low electric fields (about 10? V/cm). The results from the 
melanin experiments show that threshold switching in melanin can 
be explained by a thermal any model. A pseudo-memory ef- 
fect was also found i in melanin 


24000 (IS-T—724) Electrical switching in bulk samples of 
0.15As-0.12Ge-0.73Te glass. Eckels, D.E. (Ames Lab., lowa 
(USA); Iowa State Univ. of Science and Technology, Ames 
a ee Jun 1976. Contract W-7405-eng-82. 105p. Dep. NTIS 


Switching in bulk samples of 0.15As—0.12Ge—0.73Te glass 
is found to be caused predominantly by the thermal switching 
mechanism for near threshold applied voltages. Switching also oc- 
curred by the thermal mechanism even for applied voltages an 
order of magnitude above the threshold voltage of the sample. In 
order to investigate a switching event in this glass sample, a con- 
stant voltage pulse was applied to the sample and the delay time 
and the electrical energy input to the sample during the delay time 
measured. A log—log plot of the energy input to the sample during 
a delay time of 1.00 s as a function of the electrode spacing on the 
sample's surface was found to have a slope of approximately 1.6. 
For the theoretical study of the thermal switching mechanism, a 
one-dimensional calculation of the heat balance equation with 
radial heat flow was made and the results of the calculation fol- 
lowed the same trends as the experimental data. The large scatter 
in parts of the data and the increase in the average resistance of 
the sample for a switching event with near threshold applied volt- 
ages could not be explained by the thermal switching mechanism. 
These effects could be a manifestation of the structural changes 
which probably occur in the sample as a result of the high tem- 
peratures present at the moment of switching. 33 ae 


24001 (LA—6314) Phonon scattering in 
(Los Alamos Scientific Lab., N.Mex. (USA)). yea 1976. 
W-7405-ENG-36. 10p. Dep. NTIS $3.50. 

Effects on graphite thermal conductivities due to controlled 
alterations of the graphite structure by impurity addition, porosity, 
and neutron irradiation are shown to be consistent with the 

n-scattering formulation 1/1 = X/sub i equals 1/sup/n/ 1/l/sub 
i/. Observed temperature effects on these doped and irradiated 
graphites are also explained by this mechanism. 


24002 Analytical modeling and 
tal of the performance of a low tem 
material. P R.B. (Sandia Labs., Albu re N.Mex. aan 
1976. 38p. (CONF-760708— 1). Dep. NTIS 

From 11. thermophysics conference; = 4 California, 
United States of America *USA® (14 Jul 1976). 

A description is presented of the development and verifica- 
tion of a computer model of the ablation of Thermo-lag T-230, a 
low temperature ablator. The model is constructed utilizing a basic 
understanding of the decomposition behavior of the material in a 
thermal environment. An existing and readily available general nu- 
merical analysis computer program is used, and the modeling 
serves as input to that program. The model adequately predicts 
both the temperature and mass loss histories of T-230 heatshields 
exposed to various aerothermodynamic environments including 
radiant heating and arc-heated convective exposures, and the 
ascent heating environment of a suborbital, exoatmospheric flight 
vehicle. 


24003 (UCID—17080) Application of Yerzley mechanical 
oscillograph to testing of Y3333 cellular silicone (progress report 1). 
Cady, W.E.; Caley, L.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 12 Mar 1976. Contract W-7405-eng- 
48. 15p. Dep. NTIS $3.50. 

The usefulness of the Yerzley mechanical oscillograph in 
detecting differences among Y3333 cellular silicones was evalu- 


ated. Four properties of Y3333 were measured: density, thickness, 
resilience, and effective dynamic modulus. Test samples came from 
five lots of standard Y3333 compound and from two lots of experi- 
mental Y 3333. Tests of the four properties revealed that individual 
sheets of Y3333 were homogeneous. Since sheets from the same 
lot differed little in properties, normal process variations had 
minimal effect on properties. Although lot-to-lot variation of stan- 
dard Y3333 was statistically significant, the coefficients of varia- 
tion of 5 percent or less indicated a reasonable consistency among 
the five lots tested. The two experimental lots of Y3333, made 

with known material and manufacturing variables, showed a 
pe to the variations but maintained low coefficients of varia- 
tion. After evaluating the Yerzley instrument, it was decided that it 
demonstrated its worth for detecting differences among Y3333 cel- 
lular silicones. 


24004 (ORNL-tr—4181) large Hall effect in 
Cr,S,. Oganesyan, V.Kh. Translated by M. Gerrard from Izv. Akad. 
Nauk Arm. SSR, Ser. Fiz.; 4: 402-403(1969). 2p. Dep. NTIS 


$3.50. 

In studies of ano-magnetic effects in sulfides, anoma- 
lously large values of the Hall coefficient were found in Cr,S;. The 
anomalously large Hall effect in Cr,S; may be explained by the 
modern zone theory of solid bodies and the approximately unipole 
model with inclusion of quantt hanic assumptions concern- 
ing s—d exchange interaction of valence electrons. Strong localiza- 
tion of valence electrons in the nuclei of the atoms leads to a 
decrease in the concentration of free electrons and an anomalously 
large Hall effect. It is obvious if, in the compound Cr,S; after cor- 
responding transfer of electrons the chromium atom has an elec- 
tron configuration that is not d* or d®*, then under determined con- 
ditions it would be expected to be superconductive. 


24005 Plasmon effects in electron spectroscopy of graphite. 

Bradshaw, A.M.; Cederbaum, L.S.; Domcke, W.; Krause, U. 

(Univ., Munich). pp 625-628 of In Vacuum ultraviolet radiation 

Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and 
lischaft mbH (1974). 

A 2 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The strong plasmon satellites occurring in x-ray photoelec- 
tron spectroscopy (XPS) and in soft x-ray appearance potential 
spectroscopy (SXAPS) in graphite were investigated. Strong 
coupling effects were found in SXAPS but very weak coupling ef- 
fects were found in XPS. Photon-induced Auger appearance 
potential spectroscopy (PhAPS) and ionization loss experiments 
demonstrate plasmon effects but the magnitude of the — is 
— to assess. A model is presented to interpret the results. 
( ) 


24006 PLZT electrooptic shutters: applications. Cutchen, J.T.; 
Harris, J.O. Jr.; Laguna, G.R. (Sandia Labs., Albuquerque, 'NM). 
Appl. Opt.; 14: No. 8, 1866-1873(Aug 1975). 

Advances in the development of several electrooptic shutter 
devices utilizing the quadratic electrooptic effect of lead 
lanthanum zirconate titanate (PLZT) ceramic wafers are 
described. Aperture sizes utilized in these PLZT devices ranged 
from 25 yum to 0.25 m. Practical applications of the shutters 
discussed in this paper include eye protection in military and in- 
dustrial applications, a goggle-type device with dual synchronously 
operated PLZT shutters for use in a stereoscopic three-dimensional 
TV display, an electrically controlled variable density filter for use 
with vidicon tubes, a large-aperture photographic shutter for image 
motion compensation cameras, and a page composer for use in a 
holographic memory system. 


24007 Integral hemispherical degree of blackness of graphites. 
Dmitriev, A.A.; Lutkov, A.I. (Moscow). High Temp. (USSR) 
(Engl. Transl.); '13: No. 5, 880-884(Sep 1975). 

In the temperature range 1200-2600degreeK, a calorimetric 
method was used to measure the integral hemispherical degree of 
blackness for different states of the surface of pyrolytic graphite 
and of a number of polycrystalline graphites. (AIP) 


24008 Investigation of the failure of carbon-graphite materials 
at high temperatures. Boyarintsev, V.I.; Zvyagin, Y.V. (High-Tem- 
perature Institute, Academy of Sciences of the USSR). High Temp. 
(USSR) (Engl. Transl.); 13: No. 5, 958-964(Sep 1975). 

A theoretical and experimental study was made of the 
process of the chemi ical failure of carbon-graphite 
materials. Original dependences are obtained, which make it possi- 
ble to evaluate the value of the entrainment of mass of carbon-gra- 
phite materials in high-temperature chemically active gas flows. A 
comparison is made between experimental and theoretical values 
of the fraction of chemi hanical chipping in the total entrain- 
ment of the mass of a number of carbon-graphite materials. (AIP) 
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plete 
logic functional elements. Chang, C.T.M. (Texas Instruments 

, Dallas). AIP (Am. Inst. Phys.) Conf. Proc.; No. 29, 32- 
33(1 i976). 

From 21. annual conference on WIN; and 

deere Pennsylvania, USA Dec 1975). 

See CONF-751209—. 

This paper reports the operating characteristics of a set of 
passive logic elements. The elements were fabricated on (YSm)3 
(GaFe);0,2 garnet using identical chip fabrication parameters. The 
set consists of generator, annihilator, bubble splitter, AND/OR 


24010 Bubble domain translational motion in the presence of 
an in-plane field. Josephs, R.M. (Sperry Univac, Blue Bell, PA); 
Stein, B.F.; Bekebrede, W.R. AIP (Am. Inst. Phys.) Conf. Proc.; 
No. 29, 65-66( 1976). 
From 21. annual conference on magnetism and 
; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

The dependence of collapse field, velocity, and trajectory 
angle on in-plane field was measured on a set of (YLaEu); 
(FeGa);0,, films ion implanted at energies ranging from 25 to 200 
Kev. At zero inplane field, the S number was always approximately 
1. At increasing values of in-plane field, S was found to increase, 
then undergo a sharp downward transition, and eventually 
decrease to zero. The transition occurred at a value of in-plane 
field for which the collapse field was a minimum. These results are 
interpreted in terms of a bubble containing two Bloch points with 
good agreement between the model properties and the data. 


24011 Wall state stability during translational motion. Brown, 
B.R. (IBM Research Lab., San Jose, CA). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 29, 69-71(1976). 

From 21. annual conference on magnetism and m 

ials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

An overlay technique is used to measure S-state stability of 

bubbles in YEuGaFeO films. It is found that for comparable drive 
amplitudes, translational motion is more severe than radial motion. 
Additionally, the direction of in-plane field and easy axis tilt are 
significant. The need for ion-implantation, while having little effect 
on stable drive amplitude, is reaffirmed as necessary for state con- 
trol. Reduction of film thickness increases stability, but is offset by 
increased coercivity. 
24012 Domain wall states in annealed low Q garnet films. Su, 
J.L.; Moore, E.B.; Hsu, T.L.; Calhoun, B.A. (IBM Corp., San Jose, 
CA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 29, 72-73(1976). 

From 21. annual conference on magnetism and m: 

Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

This paper reports on the lowering of Q by thermal anneal- 
ing and its effect on hard bubble suppression, control of bubble 
states, and reduction of coercivity. Garnet films of nominal com- 
position Y43.3s5Eu9-¢sGa;.2Fes3.g0;2 were annealed in either nitrogen 
or oxygen atmospheres. Annealing in N, at 1250°C yields almost 
identical reduction in Q value of a film as annealing in O, at 
1350°C for the same length of time. Annealing in O, at 1350°C for 

and 100 min reduces Q from about 6 to 3 and to 1, respective- 

. After the first 50 min annealing, the coercivity is reduced from 
.12 to 0.04 Oe. ay bubble suppression is obtained when Q less 
or equal to 2.1 in films approximately 4 micron thick and at 

i Q —o in thicker films. Using bubble translation, it was 
that bubbles generated by the pulse modulated bias field 


lication of an in-plane mag- 
ited bias field. 


Kawasaki, Japan). AIP (Am. Inst. Phys.) Goat? Proc.; No. 29, 74- 
(1976) 
From 21. annual conference on m 


agnetism and 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 
See CONF-751209—. 
This paper describes the temperature of the two 
types of bubbles. The used was (YGdYb);(FeGa); with 


was generated by applying an in-plane magnetic field H/sub p/ = 
100 Oe and after reducing H/sub p/ to a certain value, tempera- 
ture dependences of the deflection angle THETA and the bubble 
velocity V were measured at a constant drive field nabla Hz = 3.5 
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x 10* Oe/cm. When H/sub p/ = 40 Oe, theta remained 0° up to 
80°C, indicating that the S = 0 state was stable up to 80°C. When 
H/sub / = 20 Oc, on the other hand, theta changed discretely 
from 0° to 27° at about 55°C, thereafter increasing with tempera- 
ture until it reached 40° at 80° The S value of this wall state was 
calculated to be 0.25. A similar variation was observed when 
H/sub p/ = 30 Oe. These S values smaller than | can be explained 
by assuming the thermal creation of one Bloch point in one of the 
two vertical Bloch lines in the domain wall. 


24014 High speed bubble garnets based on large gyromagnetic 
ratios (high g). LeCraw, R.C.; Blank, S.L.; Vella-Coleiro, G.P.; 
Pierce, R.D. (Bell Labs., Murray Hill, NJ). ‘AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 29, 91-95( 1976). 

From 21. annual conference on magnetism and m 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

An approach to overcoming the problem of dynamic con- 
version in high-mobility bubble garnets is described based on large 
gyromagnetic ratios (high-g g factors). In a film of Euy.45Yo-4sCai 
-1Fe3.9Sig.gG€o.sO012, a g factor greater than 30 has been obtained, 
which increases the usable domain wall velocity before onset of 
dynamic conversion by more than an order of magnitude over 
comparable bubble garnet films with g approximately 2. The tem- 
perature dependence of the important bubble parameters has been 
measured and a simple bias magnet constructed which matches the 
steeper than usual variation of the bubble collapse field with tem- 
perature. Two different methods of hard bubble suppression are 
described, one involving short oxygen anneals at approximately 
1050°C, and the other ion implantation. 


24015 Static and dynamic properties of magnetic bubble 
domains in Sm, Ca, Ge-substituted iron garnet films. Tu- 
melty, P.F.; Singh, R.; Gilleo, M.A. (Allied Chemical Corp., Mor- 
ristown, NJ). AIP (Am. Inst. Phys.) Conf. Proc.; No. 29, 99- 
100( 1976). 

From 21. annual conference on magnetism and magnetic 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

The static and dynamic properties of magnetic bubble 
domains in garnet films of nominal composition Y,.gSmo.,Ca, 
Fe,Ge,OBY12 grown by the LPE method on GGG substrates have 
been measured. The films supported 5—8 ym bubbles and collapse 
fields ranged from 60 to 110 Oe. The temperature coefficient 
a/sub bc/ of the collapse field became more negative with increas- 
ing T/sub C/; at T/sub C/ = 468°K, a/sub bc/ = -0.11 percent/°C at 
50°C and 1 a/sub be/ parallel increased by approximately 
8.4 percent for a 1°K increase in T/sub C/. Pulsed field gradient 
bubble velocity measurements were made on. films as grown and 
after ion implantation with 2.5 x 10'* Ne cm~ at 100 keV energy. 
In almost all cases, bubbles having rotation number n/sub r/ = 1 
were observed in ion-implanted films and n/sub r/ = 0 bubbles 
were seen in as-grown samples. There was little evidence of 
dynamic conversion for V less than V/sub p/ for repetitive mea- 
surements with a given bubble. However, for randomly selected 
bubbles there was greater scatter in velocity. Mobility values for 
drive fields less than or equal to 4.5 Oe ranged from about 1100 to 
cm withthe dynamic coercive force always less than 


Germanium-substituted bubble domain garnet films for 
use over an extended temperature range and at a high data rate. 
Heinz, D.M.; Warren, R.G.; Elliott, M.T. (Rockwell International, 
Ahaheim, CA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 29, 101- 
102( 1976). 

From 21. annual conference on magnetism and m 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

Bubble domain material parameters required for device 
operation between ~25 and 75°C at 1 MHz are reviewed and the 
potentials of four Ge-substituted garnet compositions for this use 
are presented. For a selected Ge composition, growth parameters, 
reproducibility of film properties and device operating margins are 
given. 


24017 Reproducible growth and bubble properties of rare- 
earth-substituted YCaGelG films. Obokata, T.; Tominaga, H.; 
Mori, T.; Inoue, H. (Fujitsu Labs., Ltd., Kawasaki, Japan). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 29, 103-104(1976). 

From 21. annual conference on magnetism and m: 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

Thermally stable bubble garnets (YCaRE),(FeGe);O,2 (RE: 
rare-earth ion) were studied as materials for high density and high 
speed bubble devices. Rare-earth ions used were EuYb, EuTm, 
EuEr, Sm, SmLu and SmTm. These garnets were particularly use- 
ful for bubble materials with bubble diameters of 6 ym to less than 


2536 
gate, and bubble crossover. Results show that all elements except 
the crossover operate with an overlapping bias range of 8 to 10 Oe 
in a 40 Oc drive field at 100 kHz. 
are mostly S = | in low Q films. S = 0 bubbles can be reliably 
netic field together with pulse modu 
24013 7 - of bubble domain wall states. 
about 100°C, although the deflection angle theta increased linearly 
from 40° at room temperature to 70° at 100°C. An S = 0 bubble } 
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1 ym. For example, the temperature stabilities of submicron bub- 
ble garnet YCaSmLuGelG were very good up to 140°C, tempera- 
ture coefficients of the stripe width and bubble collapse field being 
-0.01 percent/°C and -0.2 percent/*C, respectively. Typical values 
of 4 wMs, uniaxial anisotropy field and wall mobility o of this garnet 
were 518 Gauss, 1650 Oe and 600 cm/sec . Oe, respectively. For 
the higher reproducible growth the feedback contro! technique of 
the growth process was applied for YCaEuYbGelG with 3 um 
bubble diameters which was used for 10° bits/chip bubble devices. 
By this technique the epitaxial growth of the garnet was well con- 
trolled resulting in an extremely yield of films: for exam 
more than 60 percent for bubble field Ho = 140 +- 3 


bubble diameters. Carlo, J.T.; Bullock, D.C.; Johnson, R.E.; 
Parker, S.G. (Texas Instruments Inc., Dallas). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 29, 105-107( 1976). 

From 21. annual conference on magnetism and 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

The (LuSm)3Fe/sub 5-x/Ga/sub x/O,: garnet system is in- 
vestigated for bubble devices requiring a nominal bubble size from 
one to two microns. All film compositions are grown matched on 
GGG substrates by compensating for the change in lattice constant 
with different x by varying the Lu/Sm ratio. As the gallium con- 
centration, x, is varied from 0 to 0.84; | increases from 0.045 um 
to 0.21 wm and 47M decreases from 1750 Oe to 530 Oe. Tem- 
perature dependence of | and Q shows the applicability of this 
material system for device operation up to 100°C. Quasistatic mar- 

for T-bar p tion are given for two micron diameter bub- 
in two films with different gallium concentrations. 


Variations of magnetic anisotropy within epitaxial films 
of isFes 73Ga, obtained from spin wave resonances. 
Hoekstra, B. (Philips Research Labs., Eindhoven, Netherlands); 
Robertson, J.M.; Bartels, G. AIP (Am. Inst. Phys.) Conf. Proc.; No. 
29, 111-112(1976). 

From 21. annual conference on magnetism and magnetic 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 

Spin wave resonance in epitaxial films of Y¢.sLao.:sFes 
-7sGa;.0;, is used to determine the variation of the magnetic 
anisotropy within these films. The difference between the magnetic 
anisotropy of the ‘’transient layer’’, and the layers remote from the 
substrate has been investigated. It is shown that the anisotropy of 
the transient is not affected by ‘’meltback’’ nor by interdiffusion 
between the film and the substrate but is related to the different 
growth conditions during the transient period compared with those 
during the ‘’steady state’’ growth regime. The anisotropy of the 
transient layer of a vertically dipped film is shown to be same as 
the anisotropy of the bulk of a film obtained by horizontal dipping 
under the same conditions, using fast rotation. 


24020 Sublattice contributions to the Faraday effect in rare- 
earth iron garnets. Berdennikova, E.V.; Pisarev, R.V. (A. F. loffe 
Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 1, 45- 
48(Jan 1976). 

An investigation was made of the field (up to 20 kOe) and 
temperature (in the range 77—550 degreeK) dependences of the 
A=1.15 yw Faraday effect in yttrium, samarium, europium, dysprosi- 
um, holmium, erbium, thulium, and lutetium iron garnets. The 
results obtained and the published information on the temperature 
dependences of the magnetizations and susceptibilities of these 
garnets were used to separate the gyroelectric and gyromagnetic 
contributions of the magnetic sublattices to the Faraday effect. 
The separation was made on the assumption that the relative con- 
tributions of the sublattices were independent of temperature. The 
changes in the Faraday effect in the magnetic saturation region 
could be explained satisfactorily allowing for the relative orienta- 
tion of the sublattices and for their susceptibilities in an external 
magnetic field. (AIP) 


CORROSION, EROSION, AND DEGRADATION 


REFER ALSO TO CITATION(S) 22534, 22549, 23034, 23250, 
23251, 23793 


24021 (AD-A—013110) Bulk stain effect in silicon substrates 
HF interaction with boron diffused silicon. Final technical report, 6 
Feb 1974—S Feb 1975. Rai-Choudhury, P.; Blais, P.D.; Ostroski, 


J.W. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). May 
1975. Contract F30602-74-C-0107. Bip. NTIS $4.75. 

The interaction between silicon and concentrated HF has 
been studied using bulk silicon, discrete devices, and integrated 
circuits. Processed silicon wafers, when exposed to concentrated 
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HF under illumination, form a stain of varying depth (approx. 0.1 
to 3 micrometers) into the p+ regions. It has been shown that the 
effect is the result of an electrochemical reaction under conditions 
that provide an adequate flow of holes to the silicon-electrolyte in- 
terface. The free energy or the potential for the reaction is pro- 
vided by two types of photovoltaic junctions, one within the 
semiconductor and the other at the silicon-HF interface. The reac- 
tion product is essentially silicon having an oxygen content that va- 
ries with the extent of completion of the anodization reaction. The 

HF-silicon reaction does not seem to depend on any bulk or 
eee defects, and no correlation with reliability or yield 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 23829, 24266, 25164 


24022 (AD—923932) Radiation and injection in Al,O, 
using new Interim 17 Dec 1973—16 Jun 1974. 
Powell, R.J. (RCA Labs., Princeton, N.J. (USA)). Jul 1974. Con- 
tract F19628-74-C-0132. 29p. (PRRL—74-CR-48). NTIS $3.75. 

Distribution Limitation now Removed. 

Studies of high-field charge injection of Al,O; MOS struc- 
tures, with purposely introduced SiO, films between the Si and 
Al,O;, have shown that very thin SiO, (approximately 40 ang- 
stroms) actually enhances the electron injection. Thicker films of 
SiO, He yen or greater than 70 angstroms) can markedly 

tron injection for a given applied field in the Al,O3. 
Untortunetely, the SiO, layer, while reducing electron injection, in- 
creases the radiation sensitivity. Vacuum uv radiation studies of 
the gate bias dependence of flatband shift have shown quite 
unusual results which have been explained by a model that in- 
volves electron-hole pair generation and high-field electron injec- 
tion. One measurement of the energy dependence of positive 
charge buildup indicates a threshold for this effect slightly above 7 
eV. Photoinjection oe | studies of samples with and without 
SiO, interlayers are described 


24023 (AD-A—012554) Cues properties as influenced by 

im ~energy ion implantation. Final 
report, 1 Jul 1973—30 Nov ie Schwuttke, G.H. (International 
Business Machines Corp., Hopewell Junction, N.Y. (USA). East 
Fishkill Lab.). 1 Jan 1975. Contract F19628-72-C-0274. 105p. 
NTIS $5.25. 

See also report dated 1 Nov 1973, AD—779801. 

The report consists of two parts. Part 1 reports ion implan- 
tation studies on single crystal silicon. Post bombardment and post 
annealing properties of 1 MeV O+ implanted silicon are reported. 
It is shown that high temperature annealing at 1000°C leads to im- 
purity (oxygen) ordering and superlattice formation. The second 
part summarizes the work done on (Gd3Ga5O12) garnet crystals. 
First a polishing technique is reported to obtain damage-free sur- 
face on garnet wafers. Subsequently, double crystal spectrometry is 
applied to measure variations in lattice constants in garnet sub- 
strates, epitaxial garnet films, and in garnet substrate/film combina- 
tion after high energy (1 to 3 MeV) proton implantation. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 23246, 23804, 24473, 24522 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 23341 


24024 Development of components for an in-situ analysis 
system for the exploration of manganese nodules. Lange, J.P.; 
Biemann, W.G. pp 585-600 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. Il. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The comprehensive manganese nodule exploration system 
MANKA II was developed. The system includes an in-situ analysis 
by prompt (n,y) spectroscopy with Cf source, a hydraulic sam- 
pling system, Helium Cryostat, and data transmission by coaxial 
cable. The system is designed for 6,500 m maximum water depth. 
Components of the intermediate deep sea sled MANKA I are 
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presented, together with the concept of the in-situ analysis and 
results of component tests. 


24025 Determination of uranium in natural waters by neutron 
activation analysis. Galdney, E.S.; Owens, J.W.; Starner, J.W. (Los 
Alamos Scientific Lab., NM). Anal. Chem.; 48: No. 7, 973- 
975(Jun 1976). 
A rapid procedure has been developed for the measurement 

of uranium in natural waters using thermal neutron activation and 
anion-exchange separation of radio-uranium from ethanol/HCI sol- 
“= mixtures. Detection limits of 0.05 ppB have been achieved 
with analytical precisions of +-10—30 percent. Results of uranium 
analyses by this procedure and by fluorometry are compared for 
natural water samples from Alaska and New Mexico. 


24026 Determination of trace aluminum in urine by neutron 
activation analysis. (Creighton Univ. School of Medicine, Omaha). 
Anal. Chem.; 48: No. 7, 1084-1088(Jun 1976). 

A cation-exchange chromatography procedure is outlined 
for the simple and quantitative determination of trace amounts of 
aluminum (i.c., greater than or equal to 0.05 yg Al/ml urine) in 

material, employing *Al neutron activation analysis. The 
procedure, utilizing a low-power nuclear reactor (approximately 
3.1 x 10" n/cm*-s), consists of wet digestion of the biological 
material, cation-exchange chromatography employing | M_ nitric 
acid to remove the major radiocontaminants sodium, chloride, sil- 
icate, and phosphate ions, and irradiation and radioassay of the 
aluminum contained in the resin. The aluminum concentration in 
normal urine samples varied from less than 0.05 to 0.13 wg Al/ml. 
The precision of this method is such that we can measure with 
confidence aluminum levels of 0.05 ug/ml or above. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 22879, 22937, 24057, 24282 


24027 (BNWL—2000(Pt.4), pp 38-41) Chemical reaction 
kinetics. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

Thermodynamic data have been collected for a suite of 
compounds and elements which are to be included in a practical 
model of the dominant homogeneous and heterogeneous reactions 
following combustion in coal-fired generator facilities. An experi- 
mental technique is described for the measurement and identifica- 
tion of the volatilizable components of fly ash. 


24028 (CONF-760503—4) Monitoring and measurement of 
oxygen concentrations in sodium. Smith, D.L. (Argonne Na- 
tional Lab., - — 1976. Contract W-31-109-Eng-38. 8p. 
Dep. NTIS $ 

From eemaeied conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America *USA® (3 May 1976). 

The measurement of oxygen concentrations in sodium at 
levels of interest for LMFBR applications is reviewed. Additional 
data are presented to support the validity of the vanadium- 
equilibration method as a reference for determination of oxygen 
concentrations in sodium at levels equal to or less than 15 ppM. 
Operating experience with electrochemical oxygen meters that 
have a thoria-yttria electrolyte and a Na—Na,O reference elec- 
trode is described. Meter lifetimes in excess of one year have 
generally been achieved for operating temperatures of 352 and 
402°C, and fairly stable emfs have been observed for periods of 
several months. 7 fig, 21 references. (auth) 


24029 (MLM—2308) Chromatographic measurement of 

isotopic and permanent gas impurities in tritium. Warner, 
D.K.; Kinard, C.; Bohl, D.C. (Mound Lab., Miamisburg, Ohio 
re 4 Jun 1976. Contract E-33-1-GEN-53. 30p. Dep. NTIS 


This paper describes a gas chromatograph that was designed 
for dedicated analysis of hydrogen isotopic and permanent gas im- 
purities in tritium and tritium-deuterium mixtures. The instrument 
that was developed substantially improved the accuracy and preci- 
sion of hydrogen isotopic analysis in the 20 ppM to one mole per- 
cent range as compared with other analytical methods. Several 
unique design features of the instrument were required due to the 
radiation and isotopic exchange properties of the tritium in the 
samples; descriptions of these features are presented along with 
details of the complete chromatographic system. The experimental 
procedures used to calibrate the detector and statistically evaluate 
its pet gay ern are given, and the sources of analytical error are 

cited. The limitations of the present system are also discussed. 


24030 (UCRL—52060) Studies of factors affecting uranium 
determinations by automated coulometric titration (New Brunswick 


ERA VOL. 1, NO. 11 


Laboratory/Davies—Gray Method). Harrar, J.E.; Boyle, W.G. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
26 Apr 1976. Contract W-7405-Eng-48. 27p. Dep. NTIS $4.00. 

The method's errors are defined to ascertain its absolute ac- 
curacy. An — technique was developed to examine vanadyl 
sulfate diluent for vanadium (V). None could be found in any of 
the lots tested. Certain lots of reagent-grade phosphoric acid con- 
tained an unidentified impurity that caused high generator-elec- 
trode potentials and a positive error. The current-potential charac- 
teristics of the generator electrode were measured. The data in- 
dicated that a significant fraction of uranium (IV) was oxidized 
directly during the early stages of titration. Using equations 
theoretically applicable to such a titration, a negligible difference 
was found between the inflection point of the titration curve and 
the equivalence point in the titration. However, the actual experi- 
mental curves did not-agree with the theoretical curves early in the 
titration. Measurements of the background current indicated a 
level equivalent to approximately 0.2 mg uranium. The evaluation 
of the nt delivery system used in the automated analyzer 
revealed uate reproducibility. 8 tables. 


24031 (UCRL—77845) Automated sample-processing and 
titration system for the determination of uranium. Harrar, J.E.; 
Boyle, W.G.; Breshears, J.D.; Pomernacki, C.L.; Brand, H.R.; 
Kray, A.M.; Sherry, R.J.; Pastrone, J.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Jun 1976. Contract 
W-7405-Eng-48. 10p. (CONF-760615—2). Dep. NTIS $3.50. 
a: - annual meeting of the institute of nuclear materi- 
ent; Seattle, Washington, United States of America 
(2 1976). 

The system comprises a t lied automatic wet 
chemical analyzer, and a scheme “for handling all of the data 
generating operations associated with the assay of solid or solution 
samples containing uranium. The analytical measurement 
technique is based-on the Davies-Gray/New Brunswick Laboratory 
method, and involves controlled-current coulometry with poten- 
tiometric end-point detection. To increase the credibility of the 
analytical results and minimize the probability of processing large 
numbers of samples incorrectly, the analyzer includes an extensive 
fault-monitoring network. This guards against (a) off-normal con- 
ditions that might result in analytical errors, and (b) unsafe operat- 
ing conditions. There is provision for analyzing standards along 
with samples and for automatically comparing the standard results 
with allowable control limits. 


24032 (ORNL-tr—4049) Molybdate reactions of defined silicic 
acids. Frydrych, R. Translated by M. Gerrard from Chem. Ber.; 97: 
151-158(1964). 10p. Dep. NTIS $3.50. 

Solutions of defined silicic acids (HsSiO,, HgSizO;, 
in organic solvents are converted to silico-molybdic acids by 
acidified aqueous molybdate solutions. Only Si(OH), monomers 
form a silico-molybdate complex; higher silicic acids first hydrolyze 
to Si(OH),. Based on the reaction time necessary for this, mono- 
and disilicic acids can be determined by a method in which the 
acidification, concentration, and temperature are standardized. 


24033 
nodules: processing guidelines 
Moore, J.R. pp 943-953 of In Proceedings of the seventh annual 
offshore technology conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 
From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 
See CONF-750516—P1. 
Detailed chemical and micro-analyses of ferromanganese 
sits from the North Pacific and Blake Plateau reveal several 
key elemental and textural trends which are of interest to the 
ocean miner. By using wet chemical separation procedures and 
spectroscopic elemental analyses, we determine the bulk composi- 
tion of the different nodule constituents, and on the same samples 
use the micro-analysis capabilities of the scanning electron 
microscope and energy dispersive detector to discover how the 
economically important metals, such as Cu, Ni, and Co are ar- 
ranged around the nuclei of the same nodules. These experiments 
use operationally defined distinctions between the authigenic and 
detrital fractions of the nodules, and then justify these distinctions 
by comparison of the chemical, mineralogical, and geometric fea- 
tures of the separated fractions. Comments on application to 
—. processing of the nodules, chiefly economic aspects, are 
presented. 


24034 (UCRL-Trans— 11080) Effect of stirring on the intensi- 
ty of the reduction current in coulometric at constant 
potential. Rutkowski, W.; Sobkowska, A. Translated from Chem. 
Anal. (Warsaw); 20: No. 2, 383-388(1975). 9p. Dep. NTIS $3.50. 
The following were verified: the effect of impeller shape, 
depth of immersion of the impeller in the solution, and the speed 


coulometrc analyst and improve the precision and accuracy of 


flow immobilized en- 
zyme : , Athens); Carr, P.W.; 
Klatt, L.N. Anal. Chem.; 48: No. 7, 954-9 8(Jun 1976). 

sensitive procedure for the determination of nitrate based 
upon reduction of nitrate to nitrite is described. The 
radical cation of  1,1'-dimethyl-4,4 ‘-bipyridinium dichloride 
(MV.*), which is generated by ees acting upon MV*, 
reduces nitrate in the presence of the enzyme nitrate reductase. 
The production of nitrite i is monitored with the sulfanilamide N-(1- 


reductor method was excellent. 


24036 Tissue chemical muonic x rays. Hutson, 
R.L.; Reidy, J.J.; Springer, K.; Daniel, H.; Knowles, H.B. (Los 
Alamos Scientific Lab., NM). Radiology; 120: No. 1, 193-198(Jul 


stopped muon channel at the Clinton P. Anderson 
Meson Physics Facility was used as a source of muons for studying 
the elemental composition of tissue via muonic x rays. The x-ray 
spectra from several types of tissue were used to determine the 
amounts of carbon, a and oxygen present. These deter- 
minations agree with the results of more conventional chemical 
analysis. Muonic x rays offer a noninvasive technique for determin- 
ing the amounts of the more abundant elements in selected regions 
of the body. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 22891, 24052, 24053, 24324, 
24327, 24328, 24342, 24343, 24360 


24037 (CONF-730915—, pp 199-208) Measurement of 
radioactive noble gases by scintillation. Horrocks, D.L. 
Inc., Fullerton, CA). 1973. 

ymposium on "noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973) 


In Symposium on noble gases. 

The solubility of noble gases in aromatic solvents is suffi- 
cient enough to allow for measurement of radionuclides of the 
noble gases in liquid scintillator systems. This paper will discuss 
some techniques for sample preparation. The counting data will be 
discussed and related to the individual radionuclide decay scheme. 
The environmental monitoring aspects will be presented. (auth) 


24038 (COO— 1515-73) of lyotropic series cations 

vermiculite and its weathering products determined 
by electron microscopy 
report, August 1, 1975—July 31, 1976. Jackson, M.L. (Wisconsin 
Univ., Madison (USA)). 1976. Contract E(11-1)-1515. 25p. Dep. 
NTIS $3.50. 

The problem of hydrolysis of UO,** during the determina- 
tion of surface charge of micas was eliminated by the washing with 
0.01M UO,(NO3), of pH 2.4 and then blotting off the liquid. The 
replica method of determining the **U fission tracks induced by 
thermal neutrons was developed to give a constant HF etching 
time to make the tracks visible. The replica method was also ap- 
plied to the determination of the U concentration in micas and 
their age-dating. Diverse divalent cations in trace concentrations 
were found to adsorb specifically (i.e., in 1M NaNO;) on hydrous 
oxides of Fe and Al. The results with "Sr?* and “Ca** were 
published; those with Cd, Zn, and other transition and heavy 
metals were submitted for publication. Insight into fixation of ca- 
tions such as 137-Cs* was provided by determination of the 
kinetics of the mica-vermiculite reaction in relation to partial pres- 
sure of CO;, and by high resolution electron microscopy, revealing 
images of interlayer wedge configurations. Aerosol size quartz had 
less variable oxygen isotopic ratios in eolian than fluvial systems; 
also, its trace element concentrations as well as isotopic ratios 


were useful in assigning provenance. Quartz of chert origin was 
revealed electron microscopically as clusters of subhedral crystals. 


24039 (LA-UR—76-622) Application of nondestructive testing 
techniques to the analysis of materials. Fullbright, H.J. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-ENG-36. 8p. (CONF-760903—3). Dep. NTIS $3.50. 

From 8. world conference on nondestructive testing; 
Cannes, France (6 Sep 1976). 

The applications of x-ray fluorescence analysis, radiography, 
and other techniques to archeological materials are described. 
24040 (ORNL/TM—5166) Advances in the sample prepara- 
tion and the detector for a combined solvent scin- 
tillation method of low-level plutonium measurement. Perduc, P.T.; 
Christian, D.J.; Thorngate, J.H.; McDowell, W.J.; Case, G.N. (Oak 
Ridge National Lab., Tenn. (USA)). Jul 1976. Contract W-7405- 
eng-26. 52p. Dep. NTIS $4.50. 

A combined solvent extraction-liquid scintillation technique, 
developed at Oak Ridge National Laboratory (ORNL), has many 
possible applications to the determination of low levels of plutoni- 
um and other alpha-emitting nuclides. Using these procedures, plu- 
tonium can be extracted from biological or environmental samples 
and introduced directly into a liquid scintillator. Quenching of the 
scintillator is thus minimized so that spectroscopic techniques may 
be employed. Existing chemical procedures and counting equip- 
ment were reviewed and improved. Purification of the di(2-ethyl- 
hexyl)phosphoric acid (used as the actinide extractant) was found 
necessary. Destruction of organic material in the sample and con- 
trol of the valence state of plutonium were found to be major 
sources of irreproducibility. Methods were developed to allow sam- 
ples separated with commonly used ion exchange techniques to be 
extracted into the scintillator. Comparisons were made of a wide 
variety of the components and parameters of the detector system 
to find the best combination of pulse-height resolution and pulse- 
shape discrimination. When a single phototube was used, optimum 
performance was obtained using a hemispherical reflector-sample 
holder viewed sideways by an RCA 8575 photomultiplier tube 
used in conjunction with a special integrating preamplifier and a 
good quality linear amplifier that used delay lines to shape the pul- 
ses. 


24041 (UCRL— 73087) Quantitative analysis of thin foils using 
measurements. Mervine, L.R.; Der, R.C.; Fortner, 


R.J.; Kavanagh, T.M.; Khan, J.M. (California Univ., Livermore 
a Lawrence Livermore Lab.). 23 Feb 197!. 27p. Dep. NTIS 


Backscattering of 1.25-MeV protons and alpha particles 
from thin foils is used for a nondestructive quantitative elemental 
analysis of thin foils. The detection of helium that had previously 
been implanted into a 1350 A palladium foil and the analysis of a 
composite aluminum and parylene foil are presented as examples 
of this technique. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 23825, 24033, 24035, 24057, 
24066, 24083, 24377 


24042 (BNWL—2000(Pt.4), pp 24-27) In situ pollutant mea- 
surements. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The program is for development and demonstration of in- 
strumental technology for the in situ analysis of a wide spectrum of 
inorganic, organic and radionuclide species in oceans and fresh- 
water sediments. 


24043 (BNWL—2000(Pt.4), pp 28-30) Trace constituent anal- 
ysis by laser excitation. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

A laser-induced fluorescence technique has been theoreti- 
cally evaluated for the detection of low levels of “Kr with detec- 
tion limits of less than 10* atoms. The scheme involves a two- 
photon Doppler-cancelled excitation of “Kr by laser radiation to a 
high energy electronic state. The atoms are then detected by the 
fluorescence emitted as the highly excited state decays to lower 
excited states. 


24044 (CONF-730915—, pp 218-224) Determination of trace 
noble gases in air and natural gas. Newton, J.C.; Stephens, F.B.; 
Stump, R.K. (Univ. of California, Livermore). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 
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of rotation on the current intensity of the electrolysis, and then on 

its duration. Results of the show that a ‘orous and 

24035 Determination of nitrate ion at the part per billion level 

limit of 17 ppB NO; using a I-cm cell in a continuous-flow 

analyzer was achieved. The major contributor to the noise was 

derived from the flow system when an optical feedback stabilized 

photometer was employed. The detection limit using a nonflow 

system should be about 2 ppB NO;~ using a I-cm cell. Use of an 

immobilized resulted in reduction of nitrate 

can be obtained in a continuous flow analyzer. A variety of real 

samples were analyzed; correlation with the accepted Cu—Cd 

— 
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A method was developed for the analysis of air and natural 
gas samples containing trace amounts of noble gases. The gas sam- 
ples are preconcentrated by reaction with calcium at 900 to 
1,000°C and analyzed by mass spectrometry on an automated in- 
strument. Methods of relating the concentrated sample to the 
original sample and the preparation of gas standards are given. The 
accuracy of the technique at the 25 ppm level was determined. 
The precision of the method and requirements for improving the 
technique are also discussed. (auth) 


24045 (RFP—2442) Flameless atomic absorption 

tion of beryllium in the presence of various anions and cations. 
Hurlbut, J.A.; Bokowski, D.L. (Atomics International Div., Gol- 
den, Tyee (USA)). 7 May 1976. Contract E(29-2)-3533. 6p. Dep. 
NTIS 


A method for determining trace amounts of beryllium in the 
presence of various anions and cations is described. The method 
involves use of a Perkin-Elmer Model 503 spectrop 

equipped with an HGA-2100 graphite furnace. The absorption 
aaa from 20 ng/ml of beryllium varies significantly from acid to 
acid, and both 5 percent (V/V) nitric acid and 5 percent (V/V) 
sulfuric acid were studied as possible analysis solvents. Absorption 
signal enhancement and suppression caused by the presence of 
other chemicals appears similar in either solvent. Concentrations 
of more than 0.1M hydrochloric and hydrofluoric acid suppress 
the signal in both solvents. Group Il cations, lanthanum, cerium, 
chromium, molybdenum, tungsten, manganese, aluminum, and sil- 
icon, when present in concentrations of 100 yg/ml, enhance the 
beryllium signal. The addition of 100 xg/ml! of lanthanum increases 
the signal over two fold and masks the si enhancement caused 
by the other listed elements; however, hydrochloric and 
hydrofluoric acids still interfere. The recovery of 20 ng/ml of 
beryllium in the presence of 100 ug/ml of lanthanum and in the 
presence of 100 ug/ml each of thirty elements tested is 20 ug/ml 
with a relative standard deviation of 4 percent and a range of 19 
to 22 ng/ml. The presence of lanthanum permits direct detection 
of less than | ng/ml of beryllium in urine. 


24046 (RFP—2443) Determination of beryllium in urine, hair, 
and fecal samples by flameless atomic absorption spec- 

- Hurlbut, J.A. (Atomics International Div., Golden, Colo. 
oe 7 May 1976. Contract E(29-2)-3533. 4p. Dep. NTIS 


Methods for determining trace amounts of beryllium in 
urine, hair, fingernail, and fecal samples are described. These 
methods involve use of a Perkin-Elmer Model 503 spec- 
trophotometer equipped with an HGA-2100 graphite furnace. 
Lanthanum was used as a masking and enhancing agent, and 
recoveries were determined by direct comparison with aqueous 
standards. The hair and fingernail samples were degraded readily 
in a nitric acid-perchloric acid mixture, and the feces were 
digested rapidly using a ferrous ion, hyd n peroxide method. 
The urine samples were run by two methods: (1) direct and (2) 
coprecipitation. Nanogram-per-gram levels of beryllium were 
recovered from all tissues and fluids. All recoveries varied from 90 
to 110 percent with relative standard deviations of less than 13 
percent. 

24047 Beam-scanning system and specimen-stage 
for a shielded microprobe. Crouse, R.S.; Henson, T.J. (Oak Ridge 
National Lab., TN). pp 75-90 of In Microstructural science. Vol. I. 
Gray, R.J. (ed.). New York; American Elsevier Publishing Com- 
pany, Inc. (1974). 
From 5. annual technical conference of the IMS Analysis 
, Illinois, USA (19 Sep 1972). 

See CO F-720983—. 

A Materials Analysis Company (MAC) Model 450 
microprobe has been modified in the field to equip it with a 
greatly improved beam scanning system and certain other 
mechanical improvements. The scanning system provides a good 
backscattered electron detection system and functions for quick 
and accurate positioning of the beam for spot analyses. Electrical 
connections for sample current and backscattered electron signals 
have been improved for more positive contact and less tendency to 
damage. Specimen rotation has been made much more positive 
and reliable by devised changes. 


24048 Method of lanthanides in a transition ele- 
ment host. De Kalb, E.L.; Fassel, V.A. (to Energy Research and 
Development Administration). US Patent 3,936,633. 3 Feb 1976. 
Filed date 16 Jan 1975. 6p. 

PAT-APPL-541,476. 

A phosphor composition contains a lanthanide activator ele- 
ment within a host matrix having a transition element as a major 
component. The host matrix is composed of certain rare earth 
phosphates or vanadates such as YPO, with a portion of the rare 
earth replaced with one or more of the transition elements. On x- 
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ray or other electromagnetic excitation, trace lanthanide impurities 
or additives within the phosphor are spectrometrically determined 
from their characteristic luminescence. 7 figures. 


24049 Zeeman atomic absorption determination of lead with a 

dual chamber furnace. Hadeishi, T.; McLaughlin, R.D. (Univ. of 

— Berkeley). Anal. Chem.; 48: No. 7, 1009-1011(Jun 
). 

A dual chamber furnace that has application to certain 
analytical problems in atomic absorption spectroscopy is described. 
The furnace was designed so that introduction of analyte vapors 
into the absorption region occurs in a more reproducible fashion 
than with conventional AA atomizers. The furnace acts like a high 
temperature chromatograph by separating the analyte from the 
matrix vapors as the temperature is increased. The operation of 
this furnace was demonstrated by using the Zeeman atomic ab- 
sorption technique to determine Pb in 3 percent salt water solu- 
tions and Pb in NBS bovine liver without the usual drying and ash- 
ing steps. The lower limit of detection was 50 pg of Pb. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 22885, 22920, 23332, 23333, 
23334, 23335, 23336, 24026, 24377 


24050 (BNWL—2000(Pt.4), pp 31-32) Analytical 
for measurement of *Tc in environmental samples. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

A mass spectrometric technique is being developed for mea- 
surement of “Tc in environmental samples which promises to 
100 to 1000 times more sensitive than other methods. The feasi- 
bility of high sensitivity measurements has been demonstrated by 
the successful detection of as little as 10-'* grams of *Tc. The 
basic chemical separation and purification steps are being worked 
out for both water and he samples. measure- 
ments of electrode have also been made. 


(BNWL— 2000(Pt.4), pp 33-35) Fast rea!-time measur- 
ment of extremely low-level airborne plutonium. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

A mass spectrometer is being developed for monitoring low- 
level airborne plutonium on a real-time basis. The instrument will 
be capable of measuring plutonium concentrations below the MPC 
level. A direct air-inlet and a detector/readout system for the spec- 
trometer have been developed. Design of the instrument has been 
completed and construction is in progress. 


24052 (CONF-730915—, pp 209-217) Separation techniques 
for reactor-produced noble gases. Kunz, C.O. (New York State 
Dept. of Health, Albany). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

Procedures for separating the permanent gases have been 
developed as part of a study to characterize the gaseous radioac- 
tive effluents released from nuclear facilities. The gases being 
separated for internal gas-proportional counting include Ar, Kr, 
Xe, H,, CH,, and CO,. Water vapor is cryogenically separated for 
liquid scintillation counting. Samples taken for processing within 
each facility range from 0.1 ml to several liters in volume. Sample 
volumes less than 10 ml are separated directly by chromatographic 
methods. Larger samples are processed using cryogenic-adsorption 
techniques for rough separation followed by chromatographic pu- 
tification. Procedures for preventing cross from 
sample to sample, and between different radioactive gases within a 
sample, are considered. Processing requirements imposed by gas 
composition are also discussed. (auth) 


24053 (CONF-730915—, pp 225-238) Portable apparatus and 
procedure for the separation of krypton, xenon, and methane in air. 
Johns, F.B. 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

A portable apparatus and procedures are described for the 
rapid separation, collection, and counting of radio-krypton, -xenon, 
and -methane in atmospheric air. The apparatus consists of a series 
of adsorbing and chromatographic columns. Subsequent elution of 
the krypton, xenon, and methane at various temperatures provide 
the separation. The detection of the various gases is accomplished 
with the use of a unique thermistor detector circuit. After volume 
determination, the krypton, xenon, and methane are dissolved in a 
degassed toluene-base, liquid scintillation solution, and counted in 
a small commercial liquid scintillation counter. With this apparatus 
and separation method, the krypton, xenon, and methane from a 
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one-m* air sample can be separated in 2 to 2.5 hours, a short 
enough time that the 76-minute, 2.8-hour, and 4.4-hour half-life 
krypton isotopes can be detected with a lower detection limit of 10 
pCi/m*. Krypton-85, xenon-133, xenon-135, and methane can be 
detected at the 2 pCi/m? level. (auth) 


24054 (LA—6288) Separation of ncodymium, uranium, and 
for mass 


plutonium 

0.5%) burnup in mi i 

Ortiz, M.R.; Recoaien. R.M.; Rein, J.E. (Los Alamos Scientific 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 9p. 


A three-column ion exchange separation lure provides 
neodymium, uranium, and plutonium fractions for isotope dilution 
mass spectrometric determination of low (0.001-0.5%) burnup of 
mixed ur fuels. The first column of anion 
exchange resin “retains uranium and Plutonium from strong 
hydrochloric acid, whereas most fission products and americium 
pass through. A second column of pellicular cation exchange resin 
retains only the rare earth group of these elements from a 
hydrochloric acid and ethanol medium. Next neodymium is iso- 
lated from the rare earth group by chromatographic elution from a 
third anion exchange column using a nitric acid and methanol 
medium. Plutonium is eluted from the first column with a 
hydriodic and hydrochloric acid mixture; then, uranium is eluted 
with dilute hydrochloric acid. Two portions of the dissolved fuel, 
one undiluted for the neodymium measurement and the other 
weight-diluted for the uranium and plutonium measurements, are 
added to separate weighed portions of “*Nd, **U, and *“Pu triple 
spike blend. This technique conserves costly 233) and **Pu spike 
materials and uses triple spike blends previously prepared for anal- 
ysis of higher burnup fuels. 


24055 (ORNL/MIT—223) Flooding characteristics of packed 
columns with high efficiency. Choi, W.M.; Michel, R.C.; Varlet, 
J.L.P. (Massachusetts Inst. of Tech., Oak Rid Tenn. (USA). 
School of Chemical Engineering Practice). 25 Feb 1976. 35p. Dep. 
NTIS $4.00. 
Flooding characteristics of four high efficiency column 
packings, including Scientific Development Co. (SDC) protruded 
Stainless distillation a Norton stainless pall rings, Podbiel- 
niak bronze Helipak, and Goodloe stainless wire mesh packing 
were determined experimentally. Two Plexiglas columns (6.35 cia 
ID and 15.2 cm ID) filled with these packings were operated with 
countercurrent air and water streams. Pressure drop data were 
recorded for different liquid and gas flow rates, packings, and 
column sizes to determine the flooding velocity. The protruded 
distillation, Helipak, and pall ring packing results, in dimensionless 
coordinates, were within 35 percent below and 25 percent above 
the values expected from the Eckert correlation on the smallest 
diameter column. The distillation packing fell short of the manu- 
facturer’s predicted flooding velocity by an order of magnitude, 
while the Goodloe mesh showed nye ny capacity results less 
— 45 percent below those expected by the manufacturer. 12 fig. 
(auth) 


24056 (SRO—854-5) Device for pressure control of a liquid 
chromatograph p- Van Lenten, F.J.; Rothman, L.D. (Georgia 
Univ., Athens (USA). oo of t Chemistry). 31 Mar 1976. Contract 
E(38-1)-854. 14p. Dep. NTIS $3.50. 

A simple circuit for me the delivery pressure of a 
stepping motor-driven syringe pump is described. This circuit al- 
lows a pressure to be set either manually or by computer control 
and permits controlled increases and decreases in pump pressure. 
An evaluation of the reproducibility of starting pressures and pro- 
gramming rates resulted in relative standard deviations of better 
than 1.5 percent and 7 percent respectively. An application of this 
circuit to supercritical fluid chromatography (SFC) is described. 


24057 Characterization of bases in  high-boiling 
petroleum distillates. McKay, J.F.; Weber, J.H.; Latham, D.R. 
(Energy Research and Development Administration, Laramie, 
WY). Anal. Chem.; 48: No. 6, 891-898(May 1976). 

The nitrogen bases in eight high-boiling crude oil distillates 
from four crude oils having different geological sources were 
characterized. Four basic compound types were found in all of the 
distillates— pyridine _benzologs, diaza compounds, amides, and car- 
bazoles. A chr d method was developed for 
the qualitative and quantitative determination of the major com- 
pound types. The data obtained using this method were compared 
with titration and total nitrogen data. Ben comparison demon- 
Strated that the ch d alone can be 
used to qualitatively and quantitatively aces basic compound 
types in high-boiling petroleum distillates and that titration and 
total nitrogen data alone can be used to quickly estimate the kinds 
and amounts of major compound types in these distillates. The 
structures of the basic poe ne po were examined in detail using 
fluorescence, mass, and infrared spectrometry. 


CHEMISTRY 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 24068 


24058 Vibrational constants and force field of sulfur hex- 
afluoride. McDowell, R.S.; Aldridge, J.P.; Holland, R.F. (Los 
Alamos Scientific Lab., NM). J. Phys. Chem.; 80: No. 11, 1203- 
1207(20 May 1976). 

The infrared-active combination bands of SF, gas were 
tremeasured and the band origins estimated. These data were com- 
bined with the Raman frequencies of Bosworth et al., and with the 
spectrum of SF, in cryogenic liquid oxygen solutions reported by 
Bertsev et al., to obtain estimates for the 21 anharmonicity con- 
stants X/sub ij/. The resulting harmonic vibrational frequencies 
were used in a calculation of the general quadratic harmonic force 
field of SF,. The most useful constraint in the F,/sub u/ symmetry 
block was the Coriolis constant zeta; = 0.693 +- 0.004 obtained 
from an analysis of v; resolved with tunable diode lasers; but zeta, 
estimated from a similar analysis of »,, and the *S—*S isotope 
frequency shifts reported by Brunet and Perez for these fundamen- 
tals, are all in general agreement. The more important valence 
force constants are f/sub r/ = 5.45 +- 0.03, f/sub rr/(cis interac- 
tion) = 0.36 +- 0.01, f/sub rr’/ (trans interaction) = -0.02 +- 0.03, 
and f/sub a/ approximately 0.83, all in mdyn/A. From the absolute 
band intensities of Schatz and Hornig and the present force field, 
the S—F bond moment and its derivative are estimated to be pf» = 
2.44 +- 0.12 D and delta y/delta r = 4.2 +- 0.3 D/A. 


24059 (ORNL-tr—4162) Mass and heat transfer on sieve 
plates in the manufacture of nitric acid. Hellmer, L. Translated 
from Chem.-Ing.-Tech.; 44: No. 6, 420-424(1972). 8p. (CONF- 
710997—1). Dep. NTIS $3.50. 

From Annual meeting of process engineers; Burnberg, Ger- 
man, Federal Republic of *F.R. Germany® (21 Sep 1971). 

The studies described gave results for constructing a nitric 
acid absorption plant which is supplied with sieve plates. On the 
basis of the calculation model presented, it is possible to calculate 
the number of plates and the heat transfer surface needed. Since 
the calculated outlay for construction of such a column for the 
operating parameters given is important, a computer program was 
set up which can be used to determine the data necessary for con- 
struction of such a tower. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22434, 22733, 22734, 22736, 
22805, 22900, 22913, 23819, 23820, 23821, 23822, 24038 


24060 pe ae pp 386-390) Structural considera- 
tions in the chemistry of noble gases. Falconer, W.E. (Bell Labs., 
Murray Hill, NJ). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

The structures of noble gas compounds provide insight into 
the bonding between noble gas atoms and various ligands and into 
the electronic environment of the bound noble gas atoms. Struc- 
tural knowledge of the free molecules is thus important in advanc- 
ing theories of chemical bonding. Structures inferred from in- 
frared, raman, visible, and ultraviolet spectroscopy, microwave 
spectroscopy, electron diffraction, Moessbauer measurements, 
nuclear magnetic resonance, x-ray and neutron diffraction, electric 
deflection, and thermodynamic measurements are compared for 
self-consistency and with theoretical calculations and predictions. 
The structure of XeF, has proved particularly elusive. Most physi- 
cal measurements indicate that XeF, is not octahedral and that the 
F—Xe—F bond angles are not 90°. However, electric and mag- 
netic deflection of molecular beams of XeF, have shown the 
absence of a static dipole moment and of significant electronic 
paramagnetism. Weakly bound noble gas molecules have been 
formed in hypersonic nozzles and examined using the molecular 
beam electric deflection techniques. 


24061 (CONF-730915—, pp 391-404) Overview of the physi- 
cal-chemical properties of the noble McKinley, C. (Air 
Products and Chemicals, Inc., Allentown, PA). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). ' 

In Symposium on noble gases. 

This paper lists the concentrations of noble gases in the at- 
mosphere and the relative abundance of the stable isotopes. 
Selected physical properties are tabulated; solubilities of noble 
gases in water and other liquids, and liquid-vapor equilibria data 
for binary systems containing a noble gas are presented. Adsorp- 
tion data are tabulated for illustrative conventional adsorbents and 
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also presented by a Polanyi . ion, bi 
ical reactivity are highlighted. Analytical 
i described. Other relatively non-reactive 
present in the atmosphere in trace quantities are mentioned: 
methane, carbon tetrafluoride, and sulfur hexafluoride. 


24062 (CONF-730915—, pp 405-415) Test of intermolecular 


potentials for the noble gases by comparison with experimental ther- 
mal diffusion factors. Taylor, W.L. (Mound Lab., Miamisburg, 


posium on noble gases; Las Vegas, Nevada, USA 


n factor, which is extremely sensitive to the in- 
, as a test of various potentials which have 
been proposed for : noble gases. Measurements of the thermal 
diffusion factor were made over a wide range of temperatures in 
the trennschaukel; and these results, along with other values re- 
ported in the literature, were fitted to empirical equations within 
the experimental uncertainties. Many proposed intermolecular 
potentials, including some recently obtained from solid state pro- 
beam scattering, were used to calculate 
transport integrals and thence theoretical thermal diffu- 
sion factors which were compared to the empirical equations. In 
the case of helium, quantum mechanical calculations were made. 
The ‘‘best’’ potentials for each noble gas were then used to evalu- 
ate other macroscopic properties of the homologues. 


24063 Proton NMR relaxation in hydrous 
melts. Braunstein, J.; Bacarella, A.L.; Benjamin, B.M.; Brown, 
L.L.; Girard, C. (Oak Ridge National Lab., Tene. (USA)). 1976. 
19p. "Dep. NTIS $3.50. 

From Meeting of the Electrochemical jiety; Washington, 
— of Columbia, United States of America JSA® (2 May 

). 

Pulse and continuous wave NMR measurements are re- 
ported for protons in hydrous melts of calcium nitrate at tempera- 
tures between -4 and 120°C. Although measured in different tem- 
perature ranges, spin-lattice (T,) and spin-spin (T,) relaxation 
times appear to be nearly equal to each other and proportional to 
the self-diffusion coefficients of solute metal cations such as Cd?*. 
At temperatures near 50°C, mean Arrhenius coefficients A H/sub 
T,/ (kcal/mol) are 7.9, 7.3, and 4.8, respectively, for melts con- 
taining 2.8, 4.0, and 8.0 moles of water per mole of calcium 
nitrate, compared to 4.6 kcal/mol for pure water. Temperature de- 
pendence of T, and T, in Ca(NO3).-2.8 H,O between -4 and 
120°C are non-Arrhenius and can be represented by a Fulcher- 
type equation with a '’zero mobility temperature’ (Te) of 225K, 
close to the value of T, for solute diffusion, electrical conductance 
and viscosity. Resolution of the relaxation rates into correlation 
times for intramolecular (rotational) and _ intermolecular 
(translational) diffusional motion is discussed in terms of the 
Bloembergen-Purcell-Pound and more recent models for dipolar 
relaxation. (auth) 

24064 (LBL—4995) Melting point gram-atomic volumes and 

of atomization for elements. Lamoreaux, R.H. 

(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 19 

—— W-7405-Eng-48. 15p. (TID—4500-R64). Dep. 
-50. 


Values of the gram-atomic volumes and enthalpies of 
atomization to the monatomic ideal gas state for liquid elements at 
their melting points are collected to facilitate predictions of the 
behavior of mixed systems. Estimated values are given for experi- 
mentally undetermined quantities. 


24065 (ORO— 1797-63) Factors in the complexation of lantha- 
nides. Choppin, G.R. (Florida State Univ., Tallahassee (USA). 
ry of Chemistry). 1976. 10p. (CONF-760706—1). Dep. NTIS 

From 12. rare earth research conference; Vail, Colorado, 
United States of America °USA® (18 Jul 1976). 

The lanthanide cations are classified as hard acids and thus 
will coordinate strongly with oxygen and fluorine donor atoms. 
The electrostatic model is applied to lanthanide complexes with 
the dielectric constant as a parameter; the plot of AG vs sum of 
ionic radii confirm the ionic nature of the bonding. The enthalpy 
and entropy changes are shown to compensate each other to 
produce an almost linear variation in the free energy of complexa- 
and inner-sphere complexation is discussed. 


24066 The importance of a distorted structure in solid-state 
pressure interconversions of salts containing CuC1,? ion. Ferraro, 
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J.R. (Argonne National Lab., IL). J. Coord. Chem.; 5: No. 2, 101- 
103( 1976). 


external pag the distorted tetrahedral CuCl,?~ in solid 
[(CH3)z CHNHs], CuCl, to a square configuration. However, for 
the [(C,Hs). NH], CuCl, in which CuCl,?- ion exists in a square 
planar geometry, no pressure effects were observed. The changes 
in the ir tra with the structural conversion are presented. The 
effects of temperature and hydrogen bonding and the correla- 
tion Saale to structural distortion are discussed. (DDA) 


24067 Vibrational spectra of synthetic single crystal tephroite, 
Mn,SiO,. Stidham, H.D.; Bates, J.B.; Finch, C.B. (Oak Ridge Na- 
tional Lab., TN). J. Phys. Chem.; 80: No. 11, 1226-1234(20 May 


1976). 
The Raman, infrared, and visible absorption of 
synthetic tephroite, Mn,SiO,, have been measured. The ob- 
served in the vibrational spectra are assigned to the k approximate- 
ly phe to 0 transverse optical modes of Mn,SiO,, and several lon- 

inal optical mode frequencies of vs were estimated from fea- 
toon observed in transverse magnetic reflection tra. The 
Raman active components of the internal modes of SiO,‘ do not 
appear to interact with the motions of Mn** ions, but the infrared 
components of », and », appear to be highly mixed with the exter- 
nal modes of the manganese sublattice. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 23825, 23960 


24068 Determination of the symmetry of the ammonium ion in 
crystals from the infrared spectra of the isotopically dilute NH;D* 
species. Oxton, I.A. (Dalhousie Univ., Halifax, Nova Scotia); Knop, 
oa M. J. Phys. Chem.; 80: No. 11, 1212-1217(20 May 
1976). 

A method is described whereby the symmetry of the am- 
monium ion in crystals may be determined from the number and 
relative intensities of the N—D stretching and bending fundamen- 
tals of isotropically dilute NH;D* ions. These modes give rise, at 
liquid-nitrogen temperature, to sharp bands in the i spec- 
trum. The method 7 been applied to the study of the ammonium 
ion in a variety of crystalline environments, as exemplified - 
(NH,)2SnCl,, (NH,)sTiFy NH,1O,, (NH,)2PdCl,, NH,NO;(V), and 
(NH,)2(COO);.H,0. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 22885, 24627 


(IS-T—712) I. Cis-dichlorodiammineplatinum(II). Aqua- 
and of 


stems containing the octa-,-chloro-octahedro- 
hexamolybdenum(II) cluster. Lee, K.W. (Ames Lab., lowa (USA); 


Iowa State Univ. of Science and Techno! 
1976. Contract W-7405-eng-82. 126p. Dep. 


A titration technique was utilized to determine the equilibri- 
um quotients for the first and second aquation steps of cis- 
Pt(NHs)s1 .At 25.0 € and an ionic strength of 0.318 M the first 
and second "cy equilibrium constants are: K, = 3.63 +- 0. a2 
x 10-* M, AH,° = 3.4 kcal and K, = 1.11 +- 0.14 x 10-* M, AH,° 
10 kcal. In ternary system, the 
kinetics of isotopic exchange of chlorine was investigated. In addi- 
tion to the expected route of exchange via aquation, a direct 
exchange of chlorine ligands between cis-Pt(NH3):Cl, and Prcl,2- 
occurred which is described by the rate expression. Separation 
procedures were devised for partial resolution of component yields 
resulting from dissolving a neutron-irradiated sample of (H;O),[( 
Mo,Cl,)Clbq6] . 6H Q in 1.5 N HCl. A 
was formulated to determine the retention of activity in the parent 
compound of molybdenum(II) chloride clusters after neutron ir- 
radiation. The retention found in an aqueous 1.5 N HCI solution 
containing | percent (HsO)[(Mo¢Cl,)Cl,] . 6H,O is 0.64 percent. 
For a solid sample of (H3O),. [(Mo¢Cl,)Cl,] . 6H,0 aged 24 hours 
in Dry Ice after neutron irradiation, a retention of 7.0 percent was 
observed. Under the same conditions, a sample of (Mo,Cl,)Cl, 
with 0.8 percent and 2.7 percent water had retentions of 25.0 per- 
cent and 11.1 percent, respectively. Effects of thermal annealing 
and gamma ray treatment on solid samples of [(Mo,¢Cl,)Cl,] 
2H,O were investigated. 


24070 (ORNL/TM—5465) Isotope separations section progress 
report for quarter ending March 31, 1976. Newman, E. (comp.). 
(Oak Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W- 
7405-eng-26. 10p. Dep. NTIS $3.50. 


Ames (USA)). Jun 
$6.00. 


lization procedure 


2542 
OH). 1973. 
From Sym 
(24 ). 
Symposium on noble gases. 
The description of the equilibrium and transport properties 
of dilute gases follows from a knowledge of the pair interaction 
of the | . les. We have used a second order effect, 
4 
24069 
tion equi 
chloride ers ef- 
Ni 
esis. 
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The activities of the Isotope Separations Section of the 
Chemical Technology Division are described for the quarter end- 
ing March 31, 1976. Included is the status of the current elec- 

separation of the isotopes of chlorine, tin, and 

tors to improve the isotopic purity of germanium isotopes are also 
discussed. An improved chemical system for yt- 
terbium c material and a study of the factors involved in 
recovering g from oil-coated collector plates are also 
described. The preparation of thin osmium targets of platinum, and 
samarium isotopes by ion deposition in the sector isotope separator 
has been achieved. Summary tabulations are given of elements 
chemically processed and new lots of isotopes released to invento- 
ry. 


24071 (UCRL—77583) Hydrogen—deuterium exchange 
water vapor: the mass spectrometric sensitivities and the pon Mey 
um constant. , J.W.; Dupzyk, R.J.; Friesen, R.D.; Bernasek, 
S.L.; May, C.A.; Echeverria, A.W.; Tolman, L.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Apr 1976. Con- 
tract W-7405-Eng-48. 34p. (CONF-760524— 1). Dep. NTIS $4.00. 

From Conference on mass spectrometry and allied topics; 
a California, United States of America *USA*® (9 May 

The equilibrium constant, K/sub HDO/, for the reaction 
H,O + D,O = 2HDO can be expressed as an intensity ratio, I, mea- 
sured mass spectrometrically, times a sensitivity ratio, S, measured 
in mass spectrometric calibration experiments. The latter is dif- 
ficult to measure and previously was assumed to be unity. The 2.4 
percent discrepancy between K’s from theoretical calculations and 
direct mass spectrometric measurements might be explained by 
another value of S. An indirect measurement of S using a pulsed- 
molecular beam quadrupole mass filter that has a unique three- 
chamber, three-leak gas inlet system is reported. The results show 
the sensitivities are probably equal and therefore S = 1. Systematic 
errors were found in the procedure, which precluded an 
unambiguous test of the theory. 


24072 (ORNL-tr—4174) H/D separation factors in 

and diffusion using Pd and Pd/Ag membranes. Brodowsky, H.; Gib- 
meier, H.; Wicke, E. Translated by M. Gerrard from Z. Phys. 
Chem. (Frankfurt; 49: 222-239( 1966). 17p. Dep. NTIS $3.50. 

In the diffusion of hydrogen isotope mixtures, H/D approxi- 
mately 0.05 to 0.95, through a Pd membrane (wall of a Pd tube) 
at about 775 to 200 torr total and 0 and 50°C tempera- 
ture, diffusion factors, S/sub D/ = 1.6 +- 0.1 were measured. The 
enrichment of the light hydrogen in the diffusion depended on its 
higher solubility in Pd (in the beta phase of PdH/sub nH/D/sub 
nH/), not on its higher mobility in diffusion transport. Measure- 
ment of the separation factor in the anode solution of an isotope 
mixture H/D approximately 1/1 with series diffusion through the 
wall of a Pd/Ag 75/25 tube (diffusion anode) gave with S/sub A/ = 
1.7 +- 0.15 practically the same value, almost independently of the 
temperature (20 to 70°C) and of the anode current density (20 to 
70 mA/cm®*). In the cathode separation from solutions of K,CO, in 
D,O/H; approximately 0.85/0.15 with coupled-at-the-outlet diffu- 
sion through the wall of the Pd/Ag tube (diffusion cathode), 
separation factors of 8 (at 60°C) to 16 (at -30°C were obtained. 
The magnitude of these separation factors can be explained as a 
combined effect of the separation on the metal surface and diffu- 
sion through the metal membrane. From data obtained in deter- 
mination of the diffusion separation factor, S/sub D/, the concen- 
tration and activity profiles of H and D along the diffusion path 
were calculated. Above the known deuterium content in the initial 
mixture (D/H greater than or equal to 0.25) under the conditions 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 22405, 23012 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22733, 22734, 22735, 22736, 
22737, 22739, 22740, 22755, 22758, 22805, 24388 


24073 (LBL—5123) Chemical applications of x-ray photoelec- 
tron spectroscopy. Mills, B.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1976. Contract W-7405-ENG-48. 
122p. Dep. NTIS $5.50. 

Thesis. 
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X-ray photoelectron spectroscopy was used to study the ef- 
fect of chemical environment and molecular structure on the elec- 
tronic levels of various free molecules and elemental solids. Core 
level binding energies were measured and compared with first 
ionization potentials in a series of alkyl iodides in order to un- 
derstand the effect of changes in substituent on the electron densi- 
ty around the iodine nucleus. Core level binding-energy shifts were 
measured for oxygen Is levels in alcohols, ethers, aldehydes, acids, 
esters, and acetone; nitrogen Is levels in ammonia and aliphatic 
amines; phosphorus 2p levels in phosphine and its methyl deriva- 
tives; and sulfur 2p levels in H,S and its methyl derivatives. These 
shifts were found to correlate well with proton affinities. The 
molecular orbitals of methane, hydrogen fluoride, and the series of 
fluorinated methanes were studied. Excellent prediction of orbital 
energies from ab initio Koopmans’ theorem energies was possible 
using a three parameter model. ‘’Shake-up”’ lines in the fluorine Is 
spectrum of hydrogen fluoride were studied for comparison with 
theory. — spectra were obtained for the Is levels of carbon, 
oxygen in and compared to 
ns by Bash. (LK) 


24074 Specific positions involved in enzyme catalyzed covalent 
binding of benzo[a]pyrene to poly(G). Mechan, T.; Warshawsky, D.; 
Calvin, M. (Univ. of California, Berkeley). Proc. Natl. Acad. Sci. 
U.S.A.; 73: No. 4, 1117-1120(Apr 1976). 

‘Covalent binding of benzo[a]pyrene to poly(G) was studied 
with the use of a radioactive assay and specifically labeled sub- 
Strates to define the role of the 1,3- and 6-positions of the 
hydrocarbon during this process. Binding was shown to be depen- 
dent on microsomes, NADPH, O, and poly(G). 7,8-Benzoflavone 
and 2',2’-dieth thyl-2,2-diphenyl valerate were inhibitory 
whereas modulators of epoxide hydrase activity had little effect. 7H 
possible loss of one to two protons. In- 
corporation of (6-*H «hed i provided evidence that the 
6-position of the hydrocarbon was not metabolized during covalent 
attachment to poly(G) and, furthermore, results with [1,3,6- 
3H ]benzo[a]pyrene suggest that the 1- and 3-positions may not be 
involved either. After scaling up of the standard assay 20-fold, 
characterization of the tritiated BaP-poly(G) complex was carried 
out by hydrolysis and subsequent chromatography. Thin-layer 
chromatography of the isolated hydrolysis products treated with 
HCI or alkaline phosphatase indicated that the complex formed 
between BaP and poly(G) was covalently linked and composed of 
hydrocarbon-nucleotide(s). 


24075 Theoretical studies on Pro-Leu-Gly-NH, conformation. 
Kang, S.; Walter, R. (Brookhaven National Lab., Upton, NY). 
Proc. Natl. Acad. Sci. U.S.A.; 73: No. 4, 1203- 1206(Apr. 1976). 

Classical potential function calculations were carried out on 
the hypothalamic factor Pro-Leu-Gly-NH;. The results indicate 
that the proposed 10-membered, hydrogen-bonded §-turn confor- 
mation of this day iy = = is a strongly preferred structure. Its sta- 
bility appears inherent in the rather rigid backbone confor- 
mation of the leucine residue rather than the hydrogen bond 
between the carboxamide proton of glycinamide and the C bond O 
of the proline moiety; the glycinamide has little influence on the 
phi-psi of the leucine backbone structure. The type II 8-turn struc- 
ture of the Pro-Leu-Gly-NH, is preferred. 


24076 Transition states for the abstraction reactions of triplet 
methylene with hydrogen and methane. Bauschlicher, C.W. Jr.; 
Bender, C.F.; Schaefer, F. Ill. (Univ. of California, Berkeley). J. 
Am. Chem. Soc.; 98: No. 11, 3072-3074(26 May 1976). 

The transition states and barrier heights for the reactions 
CH; have been predicted using nonempirical electronic structure 
theory. Earlier work on the CH,(*B,) + H, reaction has been ex- 
tended by the addition of polarization functions to the earlier dou- 
ble zeta basis set, and the consideration of five additional degrees 
of freedom in the potential surface. The earlier conclusions remain 
essentially unchanged; the transition state occurs for a C/sub 2v/ 
structure and the barrier height is approximately 15 kcal/mole. For 
the methane abstraction reaction a barrier height approximately 7 
kcal/mole higher was found, implying that neither reaction should 
occur to a significant degree at room temperature. This conclusion 
is consistent with the bond-energy bond-order (BEBO) calculations 
of Carr but in disagreement with the modified intermediate neglect 
of differential overlap (MINDO) predictions of Dewar. 


24077 a-donor relaxation in the oxygen 1s ionization of car- 
bony! compounds. Jolly, W.L.; Schaaf, T.F. (Univ. of California, 
Berkeley). J. Am. Chem. Soc.; 98: No. 11, 3178-3181(26 May 
1976). 

Oxygen Is and carbon Is binding energies have been mea- 
sured for a wide variety of compounds containing the carbonyl 
group. It is concluded that most of the oxygen Is ionizations in- 
clude a rather large amount of electronic relaxation corresponding 


\ 
selected, the H concentration increased in the diffusion direction, 
i i.e., it proceeded according to its activity (‘‘Bergauf’’ diffusion). 
(auth) 
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to mw electron donation from the groups bonded to the carbonyl 
different ways to derive 7- 
Amgen, sets of relaxation 


REFER ALSO TO CITATION(S) 24079 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 24074 


24078 Isotope separation by selective photodissociation of 
giyoxal. Marling, J.B. (to Energy Research and Development Ad- 
ministration). US Patent 3,947,335. 30 Mar 1976. Filed date 4 


Mar 1975. 


PAT-APPL-555,3 15. 
Dissociation mainly formaldehyde and carbon 
monoxide, enriched in a desired isotope of carbon, oxygen, or 
hydrogen are obtained by the selective photodissociation of glyoxal 
wherein glyoxal is subjected to electromagnetic radiation in a 
arcana wavelength such that photon absorption excites and 
induces dissociation of only those molecules of glyoxal containing 
the desired isotope. 


24079 Deuterium exchange in pyridine dinucleotide coenzymes. 
Raman evidence for a modified amide charge distribu- 
tion in §-dihydronicotinamide adenine dinucleotide. Forrest, G. 
(Massachusetts Inst. of Tech., Cambridge). J. Phys. Chem.; 80: No. 
41, 1127-1128(20 May 1976). 

A new interpretation is proposed for the observed shifts of 
Raman amide vibrations in certain pyridine dinucleotide coen- 
zymes. Differences in electron delocalization are proposed as the 
basic causes of the frequency shifts; comparison is made with 
fea Conse interpretations in terms of solvent hydrogen-bonding ef- 

uences of the revised interpretation are explored 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 23780 


24080 Transference numbers and electrochemical n in molten 
mixed valence electrolytes: the Cd/CdI, system. Houseman, B.L. 
(Los Alamos Scientific Lab., NM). High Temp. Sci.; 8: No. 1, 25- 
29(Mar 1976). 

The number of faradays per mole of Cd transferred in 
molten salt cell W - Cd/sub (liq)/Cdl/sub 2(liq) + Ca/sub 
(satd)//Cd/sub (liq)/ - W was determined coulometrically under 
very low current density. The measured value of n = 1.86 at 775°K 

with the thermodynamically predicted value as calculated 

Conant (5) and leads to the conclusion that the ionic mobilities 
Cd** and Cd,”* are equal. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 24865 


24081 (COO— 1627-31) Photo-initiated processes in vision. 
Technical progress report, July 1, 1975—June 30, 1976. Guzzo, 
— Univ., Laramie (USA)). 1976. 8p. Dep. NTIS 

The photoreaction between vitamin A (and other carbonyl 
containing compounds) and various nitroxide spin labels was 

. The decrease in the label signal upon illumination is due 

to the photosensitization of the nitroxide resulting in the reduction 
pee the N-O group to the N-OH group. No evidence of any carbonyl 

radical participation was obtained therefore a triplet-doublet ener- 
gy transfer process is . A similar behavior was noted for 
the Schiff bases of these carbonyl compounds and nitroxides. The 
findings do not support the idea of radical participation in the 
retinal isomerization process even when a good electron acceptor 
is present. 
24082 (COO— 1715-237) Mercury photosensitized production 
of trapped radicals in glasses at less than or equal to 77 K. 
Bremer, N.; Brown, B.J.; Morine, G.H.; Willard, J.E. (Wisconsin 
Univ., Madison (USA). Dept. of Chemistry). 1976. 4p. (CONF- 
760620—1). Dep. NTIS $3.50. 

From 12. informal conference on photochemistry; Gaither- 
sburg, Maryland, United States “timate SUSA® (28 Jun 1976). 


ERA VOL. 1, NO. 11 


Solutions of Hg in liquid hydrocarbons may be stabilized in 
the glassy state by quench cooling in liquid pine Ms at 77°K. The 
results of a study of the kinetics of photo-induced radical forma- 
tion and decay in a glassy solution in 3-methylpentane are briefly 
reported. The implications of these results for additional experi- 
mental studies are tabulated. (JSR) 


parison of the gas phase and solution absorption 

spectra of benzoyl cation, protonated benzene, and protonated mesi- 

tylene. Freiser, B.S.; Beauchamp, J.L. (California Inst. of Tech., 

i na). J. Am. Chem. Soc.; 98: No. 11, 3136-3139(26 May 
). 

The gas phase photodissociation spectra of benzoyl cation, 
protonated benzene, and protonated mesitylene are reported and 
compared to their solution absorption spectra. Each ion exhibits 
two maxima in the wavelength region 2000—4000 A. The values 
of lambda/sub max/ for the tiny cation (C,H;CO* + hy yields 
C,H;* + CO) are 260 +- 10 nm (sigma approximately equal to 
0.15 A*) and 310 +- 10 nm (sigma approximately i to 0.04 
A’), for protonated benzene (C,H,;* + hy yields C + H,) 245 
+- 10 nm (sigma approximately equal to 0.02 A) and 330 +- 10 
nm (sigma approximately equal to 0.08 A”), and for protonated 
mesitylene (C,H,3* + hy yields products) 250 +- 10 nm (sigma ap- 
proximately equal to 0.06 A*) and 355 +- 10 nm (sigma approxi- 
mately equal to 0.10 A’). With the exception of protonated 
benzene, excellent agreement between the solution absorption 
spectra and gas phase photodissociation spectra is observed. The 
lack of agreement for protonated benzene is attributed to other ab- 
sorbing species present in solution. From a comparison of the gas 
phase and solution spectra, it can be inferred that the quantum 
yields for photodissociation do not vary significantly with 
wavelength and are thus very likely close to unity. In addition, 
there is no detectable solvent shift for any of the observed transi- 
tions. 


24084 Photocyclization of diethylstilbestrol. Isolation of a sta- 
bie, self-trapping dihydrophenanthrene intermediate. Doyle, T.D.; 
Benson, W.R.; Filipescu, N. (George Washington Univ., Washing- 
> J. Am. Chem. Soc.; 98: No. 11, 3262-3267(26 May 
1976). 

Near-ultraviolet irradiation of the synthetic estrogen diethyl- 
stilbestrol, a stilbene derivative, resulted in the isolation of the first 
stable 4a,4b-dihydrophenanthrene. The stability of this DHP is the 
result of a double tautomerism of the initially formed dienol to a 
diketone structure in which the tendency to rearomatization is lost. 
Furthermore, the reverse ring-opening photoreaction may be 
prevented by the conversion of the prerequisite 7,7* character of 
the lowest excited singlet to an n,z* state in the diketone. NMR 
and mass spectral data provided direct spectrochemical evidence 
for the trans configuration of the intact 4a,4b-hydrogen atoms, in 
agreement with orbital symmetry considerations and with recent 
chemical proof. Time-la spectrometric determinations demon- 
strated the overall transformation to be free of side reactions and 
to give quantitative conversion to the DHP without further oxida- 
tion to the phenanthrene product characteristic of stilbene photo- 
cyclizations. The mechanism involves an initial trans reversible cis 

tion, competitive photocyclization of the cis isomer, 
and a fast dark tautomerization of the dienol DHP to the isolable 
dihydrophenanthrenedione product. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 22907, 22964, 24091, 25050 


24085 (ANL— 76-46) Measurement of the hydrogen yield in 
the radiolysis of water by dissolved fission products. Sauer, M.C. 
Jr.; Hart, E.J.; Flynn, K.F.; Gindler, J.E. (Argonne National Lab., 
Ill. (USA)). Apr 1976. Contract W-31-109-Eng-38. 16p. Dep. 
NTIS $3.50. 
Hydrogen from the radiolysis of water by dissolved fission 
products is stripped from the solution and collected by bubbling 
2 through the solution. Quantitative measurements of the G 
value for hydrogen show that the yield is essentially the same as 
would be obtained by external gamma radiolysis of nonradioactive 
solutions of the same chemical composition. The hydrogen yield 
can be enhanced by addition of a hydrogen-atom donor, such as 
formic acid, to the solution. The yield of hydrogen from fission- 
waste solutions is discussed with respect to the question of whether 
it represents a significant energy source. 


24086 (BNWL-SA—5814) Radiolytic and Sone. — of 
selected plutonium salts containing nitrate groups. B G.H. 
(Battelle Pacific Northwest Labs., ag Wash. (USA)). Apr 
1976. Contract E(45-1)-1830. 32p. Dep. NTIS $4.00. 


ISOTOPE EFFECTS 
| 
| 


NOVEMBER 1976 


(Pu(NO;), XH3;O, K,Pu(NO,)s, and 
were studied to evaluate their ability to serve as shipping forms 
that meet criteria. The radiolytic gas evolution study eliminated 
(NH,)2Pu(NO3)_ from further consideration. None of the com- 
— produced H; or O, in sufficient quantity to produce a 
mable mixture, except Pu(NO;), . XH;O which produced O, 
and H, in a ratio that is above explosive limits after long storage 
time. The ammonium salt decomposition a to be about the 
same as that observed upon heating of NH,NO; to produce Nz, 
H,O, and nitrous oxides. Plutonium nitrate contains hydration 
water. This water is of some concern due to the production of 
hydrogen by alpha-radiolysis. Two waters of hydration appear to 
be the lower limit to which Pu(NO;), . XH,O may be taken before 
decomposition of the solid begins. TGA results indicate the simple 
nitrate (Pu(NO;), . XH,O) is somewhat less thermally stable than 
either the ammonium or potassium hexanitrato plutonate which 
detracts somewhat from its suitability as a shipping form. Maintain- 
ing large quantities of this compound with a high ™*Pu content 
(less than 1 percent **Pu) may require specially designed and 
larger containers to prevent Sond ines and gas pressure 
buildup problems. The informaion was presented to plutonium 
rs; the final consensus of this group was that in spite of 
some thermal instability of Pu(NO;), . XH,O at fairly low tempera- 
tures, it was preferable to K,Pu(NO3;), due to the additional waste 
disposal problems the potassium would present. (Pu(NO;), . XH,O 
also has several other advantages. A possible problem that could 
arise due to the variable weight of plutonium nitrate could be in 
plutonium accountability, but this would be prevented if the plu- 
tonium content of the solution prior to evaporation to the solid is 
known. (DLC) 


24087 (ORO—4059-6) Radiation chemistry of high polymers. 
Progress report No. 6, 1 May 1975—1 May 1976. Dole, M. 
(Baylor Univ., Waco, Tex. —- 1 May 1976. Contract E(40- 
1)-4059. 14p. ‘Dep. NTIS $3. 

thylene irradiation, kinetics of free radical decay in crystal- 
amino acids, and solubility of H, and D, in polyethylene sam- 

ples of different morphologies is presented. A list of publications 
and meetings attended is appended. (JSR) 


24088 Radiatior polymerisable compositions containing 3-sor- 
boyloxy-2-hydroxypropyl groups. Green, G.E. (to Ciba-Geigy 
Corp.). US Patent 3,936,366. 3 Feb 1976. Priority date 6 Mar 
1973, United Kingdom of Great Britain and Northern Ireland 
(UK). 14p. 

Compounds having at least three 3-sorboyloxy-2-hydrox- 
ypropyl groups directly attached to ether oxygen atoms are 
polymerised by exposure to actinic radiation, preferably in the 
presence of a sensitizer such as Michler’s ketone or benzoin. The 
compounds may be obtained by the reaction either of sorbic acid 
with a substance having at least three glycidyl ether groups or of 
glycidyl sorbate with a substance having at least three phenolic or 
alcoholic hydroxyl groups: if desired, not all of the glycidyl groups 
may be consumed, so that, after actinically induced polymerisa- 
tion, the epoxid t g polymer may be cross-linked by reac- 
tion with a curing agent for epoxide resins. The compounds are 
useful in making printed circuits or printing plates for offset print- 


ing. 


24089 Process for radiation grafting hydrogels onto organic 

substrates. Ratner, B.D.; Hoffman, A.S. (to Energy 
Research and Development Administration). US Patent 3,939,049. 
17 Feb 1976. Filed date 10 Apr 1974. 10p. 

PAT-APPL-459,734. 

The process comprises the steps of incorporating an effec- 
tive amount of cupric or ferric ions in an aqueous graft solution 
consisting of N-vinyl-2-pyrrolidone or mixture of N-vinyl-2-pyr- 
rolidone and other monomers, e.g., 2-hydroxyethyl methacrylate, 
2-hydroxyethyl acrylate, propylene glycol acrylate, acrylamide, 
methacrylic acid and methacrylamide, ne an organic 
— substrate in the aqueous graft solution, and subjecting 

the contacted substrate with ionizing radiation. 


24090 Reduction of dimensionality in radical decay kinetics in- 
duced by micellar systems. Frank, A.J.; Graetzel, M.; Kozak, J.J. 
_(Univ. of Notre Dame, IN). J. Am. Chem. Soc.; 98: No. 11, 3317- 
3321(26 May 1976). 

dismutation reaction of Br,~ ion radicals in aqueous 
solution was studied in the presence of micellar cetyltrimethylam- 
monium bromide (CTAB) by pulse radiolysis technique. Two 
kinetic processes involving the Br,~ radicals were identified: two- 
dimensional intramicellar surface diffusion and three-dimensional 
intermicellar (or solution bulk type) diffusion with respective rate 
constants of 2.1 x 10* s~' and 1.46 x 10° The CTAB/Br,~ 
system represents the first example in which two kinetic com- 
ponents of a diffusion-controlled reaction differing in dimensionali- 
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ty of reaction space can be distinguished. Reduction of dimen- 
sionality dramatically increases the probability of reaction. Ran- 
dom-walk theory for two- and three-dimensional lattices with traps 
is invoked to explain these results. 


RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 


Nukleonika. Translation of 
1043-1098(1974). 64p. (TT—74- 


24091 (AEC-tr—7533/12) 
Nukleonika; 19: No. 12, 
54003/12). Dep. NTIS $4.50. 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 24069 


24092 (STI/PUB—393) Hot atom chemistry status report. 
Panel proceedings series. Proceedings of a panel on the status of hot 
atom chemistry and its relation to other fields of science and 
technology held in Vienna, May 13—17, 1974. (International 
Atomic Energy Agency, Vienna (Austria)). 1975. 341p. (CONF- 
740540—). IAEA $19.00. 

From Panel on the theory of hot atom chemistry; Vienna, 
Austria (13 May 1974). 

Separate abstracts were prepared for the 20 papers 
presented at the Conference. (JSR) 


PROPERTIES OF RADIOACTIVE MATERIALS 


REFER ALSO TO CITATION(S) 22885, 22889, 22892, 22896, 
22909, 24025, 24074, 24086 


24093 (BNWL-tr—180) Contribution to the study of the 
behavior of tetravalent technetium at tracer amounts in aqueous 
media. Guennec, J.Y. (Paris-11 Univ., 91 - Orsay (France)). 4 Jun 
1976. Translation by L. Appleby of FRNC-TH—442. 89p. Dep. 
NTIS $5.00. 

Thesis. 


The behavior of /sup 99m/Tc was studied first in perchloric 
media. Reduction of TcO,- by BH,” at pH 7 in perchloric medium 
leads to Tc(IV) as a radiocolloid (20 percent) and soluble TcO, 
(50 percent). Acidification of the medium oxidizes the soluble 
Tc(IV) fraction. Acid solutions containing only the IV species and 
free of radiocolloids can be studied using back extraction. Tc(IV) 
is extracted by the organic phases, containing or not containing 
TTA or HDEHP from solutions of Tc(VII) reduced by BH, at pH 
7. These organic phases are then contacted with aqueous phases 5 
x 10-* to 3 M HCIO,, and the variation of the distribution coeffi- 
cient was studied as a function of the chelating agent content and 
of the pH. In the absence of a chelating agent, the extracted spe- 
cies is TcO,. In the presence of chelating agents, the cation 
TcO(OH)* is extracted in the forms TcO(OH)A and 
TcO(OH)A;H respectively with TTA and HDEHP. Hydrolysis of 
this cation leads to TcO,. Study of the reduction of Tc(VII) in 
hydrochloric medium is complicated by the oxychlorinated forms 
of Tc(IV). The hexachlorotechnetate ion, TcCl,, exists in HCI 12 
M down to | M and is very inert. Addition of chloride ions to 
solutions containing only TcO, and TcO(OH)*, when [CI-] is less 
than 1 M, leads to a neutral extractable species, which could be 
TcOClI,. When the Cl- concentration is greater than | M, there is 
formation of a species with one more chlorine atoms; this could be 
TcOCl;. The behavior of technetium during the formation of the 
complex ‘’Tc-Iron-Ascorbic Acid’’ used in medical scintigraphy 
was also studied. Ascorbic acid alone or divalent iron alone slightly 
reduce the pertechnetate. Addition of Fe** (or BH,~) to Tc(VII) 
and ascorbic acid produces a high percentage of Tc(IV). So it is 
the ascorbate of iron which reduces the Tc(VII) and the excess 
ascorbic acid maintains the technetium in its reduced state by for- 
mation of a weak complex. (DLC) 
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GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 22702 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 22576, 22650, 22654, 22657, 
22658, aan’ 22662, 22664, 22701, 23253, 24569, 24599, 
24600, 


24094 (BNWL— 1954) Automatic fire hydrant valve develop- 
ment. Drumheller, K. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jan 1976. Contract E(45-1)-1830. 27p. Dep. NTIS 


sure vessel and piping codes. Canonico, D.A. (Oak Ridge National 
Lab., 1976. lip. Dep. NTIS $3.50. 

Japan Industrial Association symposium; 
Tokyo, ‘i (17 May 1976). 


Section VIII of the ASME Code provides stress allowable 


(DP— 1406) Testing teletypes with a microcomputer. 
Byrd, J.S. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Mar 1976. Contract AT(07-2)-1. 
29p. Dep. NTIS $4.00. 

An effective exerciser using a microcomputer was designed 
for ASR-33/35 Teletypes. The low-cost, portable instrument can 
used by a maintenance technician to diagnose problems 
k out the Teletype after maintenance has been per- 
Teletype is operated under realistic, on-line condi- 

jon and 


He 


(LA-UR—76-473) Strains in a cantilever plate obtained 
second derivatives of measured mode shapes. 
Sollid, J.E.; Stetson, K.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. W-7405-Eng-36. 13p. (CONF- 


i 


applications of holog- 

and optical data processing; Tel-Aviv, Israel (23 Aug 1976). 
Reliable derivatives up to second order over a surface are 
obtained from holographic interferogram 


s. This is done on a large 


upon which these techniques are based are directly measured. For 
example, if the vibratory behavior is known, through a sufficiently 
large sample of the normal modes, then the static behavior may be 
calculated. Similarly, if the normal modes of a non-rotating body 


are known its behavior in a rotating system can be calculated. 
Thus the centrifugal stiffening of a turbine rotor may be predicted 
from a knowledge of the spectrum of its normal modes. 

24098 (MLM—2306) Development and evaluation of DOP 
generators for special uses. Miclke, R.L. (Mound Lab., 
Miamisburg, Ohio (USA)). 18 Jun 1976. Contract E-33-1-GEN- 
53. 17p. Dep. NTIS $3.50. 

The Environmental Standards Group at Mound Laboratory 
uses ‘’cold’’ DOP generators to produce background aerosol con- 
centration for testing HEPA filters in clean-room operations. Two 
simple, portable, air-operated aerosol generators were built and 
tested to determine their performance. The results show the parti- 
cle size distribution is in the 0.3 to 0.8 um range and that '/, or */, 
in. id. tubing to the nozzles should be used. 
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24099 (SAND— 75-0660) 


Opto-mechanical scanning technique 
for pattern recognition. Igel, E.A.; Gobeli, G.W. (Sandia Labs., Al- 
buquerque, N.Mex. — Jan 1976. Contract AT(29-1)-789. 
31p. Dep. NTIS $4. 

An <qucsthadad scanning technique and initial experi- 
ments are described in which characteristics of undirectional 
resolution produced by one-dimensional imaging is used both for 
detection and ——_ classification of linear arrays. Classifica- 


tion is by angular identification of linear arrays. 


24100 (SAND— 76-0202) Infinite tensile cylinder with circum- 
ferential edge crack. Keer, L.M.; Freedman, J.M.; Watts, H.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1976. Contract 
AT(29-1)-789. 25p. . NTIS $3.50. 

The problem of a tensile cylinder of infinite length with a 
circumferential edge crack is solved. Integral transform techniques 
are used to reduce the given problem to a singular integral equa- 
tion, where the unknown function to be determined is a dislocation 
density. The singular integral equation is solved numerically and 
values obtained for the stress intensity factor are compared with 
results of other authors. 


24101 (SAND— 76-0204) Beacon guidance analysis. Bennett, 
G.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Con- 
tract AT(29-1)-789. 25p. Dep. NTIS $3.50. 

Two types of guidance compatible with a three-beacon 
range measuring navigation scheme are compared and navigation 
system requirements are determined. The projected planar 

idance which forces the final trajectory to be vertical seems to 
the preferred method. 


24102 (SAND—76-5247) Cathode spot damage in gold films 
on sapphire substrates. Brainard, J.P.; Larson, D.W. (Sandia Labs., 
ben $3.5 (USA)). 1976. Sp. (CONF-760815—1). 


From symposium on electri- 
cal insulation in vacuum; Novosibirsk, Union of iet Socialist 
Republics *USSR® (17 Aug 1976). 

Cathode damage was studied after a vacuum arc was in- 
itiated between parallel plate electrodes. The cathode plate con- 
sisted of thin gold films (0.028 to 1.8 um) on sapphire substrates. 
The damage was in the form of spot where gold was removed from 
the sapphire, apparently by having been splattered out. The spot 
diameters were approximately thirty times the film thickness. The 
lifetime of these spots was found to be proportional to the gold 
area removed. These areas could be explained by the melting via 
ohmic heating of an area of gold surrounding a central emission 
pe ap subsequent expulsion of molten gold terminating activity 
at the spot. 


24103 (SAND— 76-5628) Rebuilding machine tools. Gonzales, 
J.F. (Sandia Labs., Albuquerque, wens (USA)). 1976. 6p. 
(CONF.760714—1). Dep. NTIS $3.5 
From Property management siiiiite Tulsa, Oklahoma, 

United States of America cUSA® (6 Jul 1976). 

The program for replacing, remanufacturing, and addition 
of machine tools in the Machining Department of the Sandia 
Laboratory is described. (TFD) 


24104 (UCRL—77257) Dynamic fracture analysis with a 

finite difference method. Chen, Y.M.; Wilkins, M.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
20 Feb W-7405-Eng-48. 26p. (CONF-760705—1). 


From Conference on dynamic fracture toughness; London, 
pany Kingdom of Great Britain and Northern Ireland *UK® (5 Jul 
) 

Two- and three-dimensional time dependent explicit finite 
difference methods are used to analyze the stress field around 
cracks subjected to dynamic tensile loads. Several different notch 
radii of a notched central crack in a bar are studied. 
Both plane strain and plane stress loadings are included. The stress 
field around a through-the-thickness crack in a section of a cylin- 
drical pipe loaded by a sudden application of pressure is calcu- 
lated. The plastic strain field around an edge crack in a bar is cal- 
culated in plane strain and plane stress geometry. It is pointed out 
that complex models of material behavior can be easily incor- 
porated into the calculation, but it is the simple elastic material 
with a sharp crack that places the greatest demands on the calcula- 
tional procedures. Extrapolation methods are used to determine 
dynamic stress conditions at the tip of sharp cracks in elastic 
materials. For rounded cracks, or a crack blunted by plastic flow, 
the dynamic stress state at a crack tip can be calculated directly. 


24105 (UCRL—77305) Measuring small internal pressures 
along a tube during steady flow. Freynik, H.S. Jr.; Dittbenner, G.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 


2546 
$4.00. 
The development of a remotely-controlled valve to operate 
a fire hydrant is described. Assembled from off-the-shelf com- 
ponents, the prototype illustrates that a valve light enough to be 
handled by one man is possible. Hot::ver, it does not have the 
ruggedness or reliability needed for actual fire-fighting operations. 
Preliminary testing by City of Tacoma fire department personnel 
indicates that the valve may indeed contribute significantly to fire- 
fighting efficiency. 
values 7 ee cations that are provided m Section f 
Parts A and B. Since the adoption of the ASME Code over 60 
years ago the incidence of failure has been greatly reduced. The 
Codes are currently based on strength criteria and advancements 
in the technology of fracture toughness and fracture mechanics 
should permit an even greater degree of reliability and safety. This j 
lecture discusses the various Sections of the Code. It describes the 
basis for the establishment of design stress allowables and 
promotes the idea of the use of fracture mechanics. 
scale, handling an amount of data that would be prohibitive if at- 
tempted by hand smoothing. This opens the way for bending and 
shear strain determinations in a non-contacting way over large 
fields of view. The surface need be treated in no special way, in 
contrast to the preparation required with brittle lacquers and | 
photoelastic coatings. Strains in the microstrain range are readily 
measured. Holographic interferometry in conjunction with the nu- 
merical methods mentioned constitute a non-contacting optical 
strain gauge. Furthermore it makes possible experimental applica- 
tion of sophisticated modal analysis because the normal modes 
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20 Apr 1976. Contract W-7405-Eng-48. 23p. (CONF-760541—1). 


Dep. NTIS $3.5 
From 
sis; Washington, District of Columbia, United States of America 
SUSA® ay 1976). 
A tube that can 


stress-gage configuration to measure circumferential stress and 
hence internal pressure i tt of other stresses. The tube 
was static calibrated on a floating-piston pressure calibrator. 
Steady flow calibration was accomplished by extruding a viscous 
Newtonian silicone oil. Inlet pressure ranged from 0.52 to 2.1 MPa 
(75 to 300 psi). For the low-pressure 0.52-MPa silicone oil extru- 
sion, the full-scale strain levels varied from 6 to 53 ym/m. For all 
eight strain gage stations, the maximum deviation from a linear 
pressure profile was equivalent to 0.5 um/m. A pulsed current ex- 


24106 Fittings: Wilson Seal assembly (specifications) (2 Oct 
1967) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2483). 
9 drawings. 

tions and drawings are given for Wilson Seal as- 
sembly fittings. Specifications include design and fabrication data, 
and inspection, test, and packaging procedures are given. Drawings 
include: (1) seal body-tube, solder; (2) washer; ( 3) retainer- 
packing; (4) ring; (5) nut, packing; and (6) seal body. (PMA) 


24107 H.C., N.B.S., LLL smoke density chamber (Mellin 
heater) (14 Jan 1976) (Engineering Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2481). 

7 drawings. 

Drawings are given for a heater for use in a smoke density 
chamber measuring the opacity of smokes. The heater is capable 
of a high radiant without burning out, and is combined with 
the density chamber to simulate various burning conditions. Details 
include the filament, the ceramic element, the housing, the back 
plate, the base-cover, and the stand-off cover. (PMA) 


24108 Torch mount (25 Feb 1971) (Engineering Materials). 
(Dow Chemical U.S.A., Golden, Colo. Rocky Flats Div.). 
(CAPE—2470). 

4 drawings. 


24109 78 mm stem (2 Jul 1974) (Engineering ). (Los 
Alamos Scientific Lab., N.Mex. (USA)). (CAPE—2453). 

28 drawings. 

transition assembly include insulation, coupling, seal, elec- 


plin 
trode and related parts, shafts, tubes, and coolant valve. (PMA) 


24110 Air-bearing LVDT transducer (nd) Materi- 
als). (Oak Ridge Y-12 Plant, Tenn. (USA)). 
(CAPE—2324(Rev.2)). 

2 drawings. 

Drawings are given for a cartridge-type LVDT (linear varia- 
ble differential transformer) using a hydrostatic air bearing. Typi- 
cally, standard LVDT transducers have a short life, due mainly to 
sticking, which renders the gage heat useless. Another charac- 
teristic of the standard LVDT is the need for a gaging force of 20 
to 30 grams, which is sufficient to damage parts made of such soft 
metals as aluminum or copper. Using an air bearing, the LVDT 
gage-head movement is smooth and does not stick. Earlier revi- 
sions of this CAPE have described the basic round-shaft and a 
later square-shaft design. The current, unique, D-shaft configura- 
tion combines the antirotation feature of the square-shaft model 
with the relative ease of fabrication of the round-shaft model. 
Vacuum assist is added to provide retractibility, to permit gaging 
from either direction, and to provide adjustment of the gaging 
force from 10 grams to as low as 0.1 gram. 


24111 Modification to universal joint: as built (29 Oct 1975) 
Materials). (Oak Ridge National Lab., Tenn. (USA)). 
(CAPE— 2467). 

1 drawing. 

A drawing is given showing modifications to a universal 
joint used in a transuranium processing plant. Details include a 
right angle drive, an extension, shrinkable plastic tubing, a univer- 
sal drive, and a socket. (PMA) 
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24112 Testing, leak rate, mass spectrometer (specifications) (15 
Jul 1975) (Engineering Materials). (Sandia Labs., Albuquerque, 
N.Mex. (CAPE— 2492). 
1 drawings. 
Specifications are given for a mass spectrometer for quan- 
titative rate measurements of sealed products such as bombs, 


warheads, firing sets, fuses, power supplies, and radar apparatus. A 
tracer gas is used in conjunction with a known leak device which is 
calibrated for the tracer gas. Calibration and test procedures are 
described. (PMA) 


24113 pressure : Building 331 (Cell 149A) 
(Enginering Materials). (Californi 


system to fill cylinders with gases and gas mixtures. A diaphragm 
compressor is used for pressures ees bansonn about 30 psia y+ 
psia, while a cryopump is used from 5,000 to 15,000 

system consists of sixteen subsystems: (1) high pressu 

system; (2) high pressure compressor system; i} tees recovery gas 
system; (4) compressor interstage gas system; (5) supply gas 
system; (6) return gas system; (7) containment system; (8) 
vacuum system; (9) leak detection system; (10) compressor box; 
(11) hydrogen gas bottle and manifold; (12) helium gas bottle and 
manifold; (13) argon system; (14) compressor box gasket line; 
(15) boot strap oil system; and (16) water cooling line. (PMA) 


24114 High pressure gas system (8 Mar 1976) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2497). 


surance guidelines to a high pressure tritium system 
Drawings include: (1) a rhe mee holder for a Kilojoule laser 
system; (2) the main assembly and installation drawing of the 
system; (3) the thermocouple vacuum tube; (4) compressor 
and plumbing subassemblies; and (5) a et log sheet. (PMA) 


24115 Recovery tank assembly (stock) (15 Jul 1974) 
(Engineering Materials). (California Univ., Livermore (USA). . 
Lawrence Livermore Lab.). (CAPE—2502). 

4 drawings. 

Hazards, leak testing, and components are given for a 
sure vessel used in a tritium gas system. The tank is made 316 
stainless steel and is ramet to operate at 200 psig. (PMA) 


24116 Certified gas : documentation and documentation 
control (15 Feb 1974) Po mad wom Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2504). 

5 drawings. 

A description is given of the methods of documentation and 
documentation control used for a certified gas system. A certified 
rigid set of and is documented to verify 
compliance with these procedures. The ription includes: (1) 
the type of common to be stored; (2) the documentation 
index; (3) documentation storage; and (4) the specific — 
and people used in documenting certified gas systems. (PMA) 


24117 Certified gas system: quality control (26 Feb 1974) 
(Engineering Materials). (California Univ., (USA). 
Lawrence Livermore Lab.). (CAPE—2505). 

8 drawings. 

A description is given of the methods of quality control 
used in the fabrication, procurement, and construction of a cer- 
tified (built according to specifications and documented) gas 
7. . The responsibility for quality control of purchased items is 

ed, and specific work operations and quality control 
procedures for a typical system are listed. (PMA) 


24118 Laser welding machine development (30 Nov 1967) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2507). 

31 drawings. 

A laser welding machine tool was developed and used for a 
period of about two years. Drawings, photographs, and a discus- 
sion of the welder are given, the discussion includes design criteria 
and details, operational procedure, and maintenance. The laser 
was desi to operate between 10 to 150 J with selectable pulse 
lengths 4 to 10 milliseconds at 1.06 microns wavelength. 
(PMA) 


24119 Transportable 56-kN 200-mm displacement hydraulic 
shaker for seismic simulation. Smallwood, D.O.; Hunter, N.F. 
(Sandia Labs., Albuquerque, NM). pp 125-129 of In a 
of the 21st annual technical meeting. Vol. I. Mt. Prospect, IL; Inst. 
of Environmental Sciences (1975). 


sure non-Newtonian paste explosives has 
been designed and strain gaged. Equiangular rosette strain gages 
were installed along the length of a 6-mm-dia, 0.46-m-long thin- 
(CAPE—2495). 
45 drawings. 
Specifications and operating procedures are given for a 
citation signal-conditioning and digital data-acquisition system pro- 
vided the necessary stability and precision to measure these 
unusually low strain levels accurately. 
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From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

CONF-750402—P1. 

A large hydraulic shaker for seismic simulation is described. 
The shaker is 6.1 x 2.2 x 0.8 m and weighs 8800 kg. The shaker 
has a 56-kN force output driving a 7000 kg reaction mass, with a 
maximum displacement capability of 200 mm (p-p) over a 
frequency range from | to 50 Hz. The entire system, including the 
hydraulic power supplies, is designed to be self-contained and 
. External support required for the system includes 
110-V power "for instrumentation, 64-kVA (220- or 440-V) power 
for the hydraulic power supplies, and water for oil cooling. The 
system was successfully used to excite a four-story test structure at 
the AEC’s Nevada Test Site. A brief description of the test series 
is given. 
24120 Modeling of vortex-excited vibration of underwater cable 
system. Tsai, N.T. pp 745-752 of In og of the seventh an- 
nual offshore technology conference. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

A methodology is developed to analyze the vortex-induced 
vibration of moored or towed cable systems. The fluctuating forces 
are considered as sources of energy which generate waves 
Propagating through the cable-body system with dissipation and 
scattering in the process. Because of its emphasis on energy flow, 
this method facilitates the incorporation of various vortex models 
into dynamic cable analysis. 


24121 Nonlinear static and dynamic response of underwater 
cable structures using the finite element method. Webster, R.L. pp 
753-764 of In Proceedings of the seventh annual offshore 

Il. Dallas; Offshore Technology Con- 


USA (5 May 1975). 

See CONF-7505 16—P2. 

A numerical approach for calculating the static and dynam- 
ic response of general three-dimensional cable structures totally 
immersed in a moving fluid is presented. The finite element 
method is used to model the combined nonlinear effects of large 
displacements, velocity-squared drag loading, and nonlinear 
materials. Results obtained using incremental/iterative solution 
techniques are discussed. Advantages of this approach are seen in 
po sees and in the ability to treat the various combinations of 

in a consistent and direct manner. 


24122 Determination of the static equilibrium configuration of 
prem | redundant submerged cable arrays. Watson, T.U.; Ku- 
neman, J.E. pp 765-776 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

An analytical technique is presented for calculating the 
static equilibrium configuration of externally redundant submerged 
cable structures using the Method of Imaginary Reactions. A simu- 
lation model is developed which is consistent with large un- 
derwater instrumented structures constructed of extensible cables 
subject to arbitrary current profiles. A computer program, 
SEAMOOR, demonstrates the flexibility and utility of the analyti- 
cal technique on this model. 


24123 Production riser system for the Argyll Field. Kirkland, 
K.; Johnson, J. pp 813-818 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 — 1975). 

'ONF-7505 16—P2. 

The development of a new approach to subsea production 
for use in the North Sea is described. The text includes: the initial 
consideration of alternatives; a description of the solution chosen, 
and a discussion of the advantages of the system chosen. (auth) 


24124 Development of a multi-line universal joint for subsea 
applications. Ortloff, J.E.; Teers, M.L. pp 819-827 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology ; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Engineering and development work to provide means for 
simultaneously flexing multiple rigid lines have produced a multi- 
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line universal joint capable of high degree flexure in any direction. 
The work included conceptual and ye design, manufac- 
ture and field testing of a prototype, and redesign of the joint 
based on field test results. 


24125 Analysis of a riser joint tensioner system. Kozik, T.J. pp 
829-839 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

That vessel-induced real time motion causes a tension varia- 
tion in the cable of the tensioner system and hence ultimately in 
the riser joint system is a documented fact. However, the mag- 
nitudes of this tension variation and its primary causes are still ob- 
scured. The paper attempts to answer both of these questions via a 
representative tensioner system and thus provide a design basis for 
minimizing the tension variation. 


24126 Evaluation of multi-purpose industrial-port islands: Sea 
Island structure engineering research study. Bonasia, J. pp 9-21 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 1975). 

ONF.7505 16—P3. 

A research program was initiated by the National Science 

Foundation’s Research Applied to National Needs Program to 
evaluate the economic, engineering, legal, and environmental feasi- 
bility of artificial, manmade industrial/port islands located off the 
U. S. Atlantic and Gulf Coasts. The civil engineering considera- 
tions of the study included an examination of site selection factors, 
(foundations, geology, bathymetry, currents, etc.), design factors, 
(hurricanes, ship collision, sea defense design, etc.), operational 
and layout factors, (industrial layout, harbor facilities, storage 
areas, etc.), and construction technology (equipment, source of fill 
material, costs, etc.). The study concluded that a manmade multi- 
purpose offshore industrial port/island is technically feasible to 
construct ten to eleven nautical miles off either the New Jersey or 
Virginia coasts. 
24127 Anchor-last deployment for buoy moorings. Nath, J.H.; 
Thresher, R.W. pp 273-283 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. III. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Often the anchor is deployed as the final action in the 
mooring of buoys in the water. The transient conditions in the 
mooring line have been unknown until the present study deter- 
mined the positions of the anchor and the mooring line, the ac- 
companying velocities, and the tensions throughout the line, all as 
a function of time. This study is based on a numerical, lum 
— model representation of a continuous nylon line 5000 feet 

24128 SEACON II: an instrumented tri-moor for evaluating 
cable structure design methods. Kretschmer, T.R.; Edgerton, G.A.; 
Black, S.A.; Albertsen, N.D. pp 285-298 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 a 1975). 

ONF-750516—P3. 

An instrumented, tri-moor cable structure was implanted 
successfully using a phased implant technique in 2,900 feet of 
water in the Santa Monica Basin off Southern California. The ex- 
perimental structure was constructed to provide a platform for 
evaluating cable structure design techniques and recent develop- 
ments in ocean engineering technology. The analytical model used 
to design the structure is described, and predicted structure dis- 
placements due to two assumed current profiles are presented. 
Guidelines used in the mechanical and electrical design of the 
structure are outlined, and the subsystems and major components 
are described. The techniques which resulted in the successful im- 
plant are presented. Although sufficient data are not yet available 
to evaluate in detail the analytical model used to design the struc- 
ture, data obtained do indicate gross agreement between theory 
and actual performance. All mechanical and most electrical equip- 
ment survived the implant. Although some component failures 
have occurred, the design philosophy has been successful in avoid- 
ing any subsystem failures. 


24129 Vertical holding capacity of marine anchor flukes sub- 
jected to static and cyclic loading. Bemben, S.M.; Kupferman, M 


ference (1975). 
From Offshore technology conference; Houston, Texas, 


NOVEMBER 1976 


pp 363-374 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference 
om technology conference; Houston, Texas, 


USA May 197 
ONF.750516—PI. 

Laboratory tests were performed using the Naval Civil En- 
gineering Laboratory shape fluke embedded in saturated sand, silty 
sand, and clay soils. The major conclusions are that there is a 
characteristic relative embedment depth for each soil condition 
below which static holding capacity factors are approximately con- 
stant, that suction is a significant holding component in clay, and 
that cyclic mg always causes increasing upward displacements. 
Design figures for embedded marine anchor flukes are presented. 


24130 Wave forces on a randomly oriented tube. Chakrabarti, 
S.K.; Tam, W.A.; Wolbert, A.L. pp 433-447 of In Proceedings of 
the seventh annual offshore techno! conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A general form of wave force equation applicable to a small 
submerged or semi-submerged randomly-oriented tube is sug- 
gested. The formulation is a generalization of the so-called 
Morison equation used for a vertical tube. Two methods of analyz- 
ing hydrodynamic coefficients in the form of inertia and drag coef- 
ficients appearing in the generalized Morison equation from ex- 
perimentally measured force data are shown. A test was performed 
with various tube orientations in a wave tank. The test data are 
reduced and the values of the hydrodynamic coefficients for these 
tube orientations are presented. 


24131 Design, analysis and construction of the research plat- 
form ‘’Nordsee’’. Payer, H.G.; Longree, W.D. pp 223-233 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. I. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The functional considerations leading to the rather uncon- 
ventional design of the ocean platform ‘’Nordsee"’ are described. 
The structural analysis ranging from the static and dynamic global 
analysis to detailed finite element calculations of the tubular joints 
is outlined. An account of the method of construction and assem- 
blage is followed by a description of the instrumentation of the 
platform with strain gages and accelerometers and the structural 
research work to be carried out with it. 


24132 Combustion chamber for gas turbines and the like hav- 
ing a fluidized burner bed. Harboe, H. (to Stal-Laval Turbin AB). 
US Patent 3,924,402. 9 Dec 1975. Priority date 7 Jul 1972, 


Sweden 

A combustion chamber with a fluidized burner bed 
preferably for gas turbines is described. It contains means for con- 
trolling the supply of fuel, combustion air and a cooling medium 
for the fluidized bed to maintain a predetermined proportional 
relationship between combustion air and cooling air under varying 
load conditions. 
24133 Two-way communication with an earth penetrator. Caf- 
fey, T.W.H. (Sandia Labs., Albuquerque, NM). Radio Sci.; 11: No. 
4, 267-273(Apr 1976). 

A telemetry link capable of communicating from a depth of 
50 m to the surface is described. The buried package fits within a 
diameter of 100 mm and provides a bit error rate of less than 10~* 
at a rate of 1000 bits per second while consuming 8 W. A control 
link capable of turning on and off the buried telemetry transmitter 
from the surface is also described together with results from typi- 
cal tests in a three-layer soil. The included propagation analysis is 
intended for use at frequencies below 100 kHz. 


24134 Apparatus for flowable material. Bosshard, 
E..(to Sulzer Bros. Ltd.). US Patent 3,952,202. 20 Apr 1976. Pri- 
ority date 19 Jun 1973, Switzerland. 8p. 

The radiation sources of the mobile irradiation apparatus 
are mounted in a carrier which is mounted at the top of the ir- 
radiation chamber. A screening cover is disposed over the carrier 
and has a load-unloading passage which can be moved into align- 
ment with a selected radiation-source containing passage in the 
carrier for loading and unloading purposes. The cover is secured in 
a closed position relative to the carrier via screws so that the load- 
unload passage is sealed with a passage in the carrier. The carrier 
is also movable relative to the cover via unloosening of the screws 
so that the cover can be brought to an open position in which the 
cover can rotate to bring the load-unload passage into alignment 
with a different passage in the carrier. 


ellipsoidal neo-Hookean mem- 
brane. Feng, W.W. (Lawrence Livermore Lab., Livermore, CA). 


24135 Inflation of a viscoelastic 


= (Am. Inst. A . Astr t.) J.; 14: No. 5, 672-675(May 
1976). 

The inflation of an ellipsoidal viscoelastic nonlinear mem- 
brane is described. The creep and relaxation phenomena are ob- 
tained for constant inflating pressures and constant deformations. 
The governing equations are written in terms of three new varia- 
bles and are reduced to three partial differential integral equations. 
These equations are further reduced to three first-order ordinary 
equations with explicit derivatives by employin; ying the trapezoidal 
tule for integration. The constitutive equations developed by Pip- 
kin and Rogers are used. 


24136 (SAND— 76-6025) Electric furnace for the production 
of quartz glass cylinders. Bottomley, J.F.; Paget, A. 15 May 1976. 
Translation of German Patent 170,234. 13p. . NTIS $3.50. 


It has been suggested that, for the production of quartz glass 

objects, the silica raw material be arranged around a core forming 
the electric heating resistance so that the molten mass forms a 
quartz glass cylinder enclosing the core which can then be 
removed for further ing. No measures have been taken to 
rapidly separate the electrodes from the hot core and to remove 
the core from the quartz glass cylinder, so as a rule the cylindrical 
quartz glass mass has cooled and solidified on the core before it is 
removed from the resistance heating core and made available for 
further processing. The invention consists of a furnace installation 
which enables the tubular body to be removed quickly from the 
core and the furnace before it solidifies allowing it to be subjected 
to further glazing, pulling, blowing, pressing, or other form of 
processing while it is still flexible. (TFD) 
24137 Fluidised bed combustion system. McKenzie, E.C. (to 
Babcock and Wilcox Ltd.). US Patent 3,957,419. 18 May 1976. 
Priority date 17 Dec 1973, United Kingdom of Great Britain and 
Northern Ireland (UK). 4p. 

Fluidized bed combustion systems that facilitates the main- 
tenance of the depth of the bed are described. A discharge pipe 
projects upwardly into the bed so that bed material can flow into 
its upper end and escape downwardly. The end of the pipe is sur- 
rounded by an enclosure and air is discharged into the enclosure 
so that material will enter the pipe from within the enclosure and 
have been cooled in the enclosure by the air discharged into it. 
The walls of the enclosure may themselves be cooled. 


24138 Observations on the stability of sample zones in the 
zonal ultracentrifuge. Halsall, H.B.; Sartory, W.K. (Oak Ridge Na- 
— Lab., TN). Anal. Biochem.; 73: No. 1, 100-108(21 May 

my a m has been made of the maximum sample 
loads which may be introduced onto specified gradients before the 
onset of droplet sedimentation in the zonal ultracentrifuge. The 
results showed that for the system bovine serum albumin and 
sucrose in the optimal reverse-wedge sample zone configuration, 
approximately 35 percent of the maximum load predicted by a 
simple theoretical model was obtained. Comparisons are drawn 
with other studies, and a more complex model is discussed in rela- 
tion to practical application in zonal ultracentrifugation. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 23192, 23194, 23230, 23231, 
23232, 24280, 25055, 25135 


24139 (NP—20931) Superconducting devices and materials. A 
literature survey issued quarterly, January—March 1976. Issue No. 
76-01. Olien, N.A. (comp.). (National Bureau of Standards, 
Boulder, Colo. (USA). Inst. for Basic Standards). 1976. 74p. Na- 
tional Bureau of Standards, Boulder, CO. 

A brief summary of the quarter's hi ts in the supercon- 
ductivity field is presented. The summary is followed by an exten- 
sive bibli hy. (TFD) 


24140 rf attenuation measurements using quantum interference 
in su Adair, R.T.; Simmonds, M.B.; Kamper, R.A.; 
Hoer, C.A. (NBS, Boulder, Colo). JEEE Trans. Instrum. Meas.; 
IM-23: No. 4, 375-381(Dec 1974). 

A unique portable system has been developed for measuring 
rf attenuation over a dynamic range of 62 db at 30 MHz. A super- 
conducting quantum interference device (SQUID) is the basis of 
the system. A SQUID is a loop of superconducting metal closed by 
a weak point contact called a Josephson junction, operating in 
liquid helium. It converts variations in magnetic flux to periodic 
variations in impedance which are sensed at microwave frequen- 
cies. This provides a convenient natural means of measuring elec- 
trical quantities such as voltage, current, power, and attenuation. 
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24141 ~—s— Precision measurements using a high- 
quality superconducting delay line. Andrews, J.R. (NBS, Boulder, 
Colo). IEEE Trans. Instrum. Meas.; IM-23: No. 4, 468-472(Dec 


i — superconducting delay line 
package has been assembled. The package consists of connectors, 
connector adapters, normally conducting input/output air be 
and a 15 m length of a miniature 1.6-mm supercondu 
transmission line. The package exhibits an attenuation of Sab at 

Some applications of this delay line are shown. They include the 
measurement of the pulse output from a mercury switch and the 
transient response of a traveling-wave oscilloscope. 13 refs. 


24142 Observation of nuclear quadrupole resonance with su- 
eg magnetometers. Jach, T.J. Stanford, CA; Stanford 
niv. (1975). 105p. University Microfilms Order No. 76-5746. 
Thesis (Ph. D.). 
Pure nuclear quadrupole resonances are difficult to observe 
at low temperatures because of long-spin-lattice relaxation times 


in order to remove the racy of the states. A sample crystal 
(aluminum oxide) was used in the experiment. Both 

3/, to */, and the '/, to 3/, resonances of aluminum were ob- 
at 717 kilohertz and 359 kilohertz. The 

in magnetic field caused by the 3/, to 5/, transition in the 
4 x 10-7 ergs/(gauss-cm*). A spin-lattice relaxation 
nye os seconds was measured directly. The method 

the direct measurement of the local magnetic field in 

. The high signal-to-noise ratios which were obtained 


Fe, 


HH 


and and magnetic measu 
(Univ. of California, Berkeley). AIP (Am. Inst. Phys.) Conf. Proc.; 
No. 29, 17-22(1976). 

From 21. annual conference on magnetism and magnetic 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 

See CONF-751209—. 


ny junction cryotron i ibed. 

s have been incorporated into a NDRO memory cell with 
a switching time of 80ps, a power-delay product of 10-"*J, and an 
area of 9004m* DRO memory cells involving the storage of a sin- 
gle flux quantum have estimated switching speeds of 50ps and a 
dissipation in continuous operation of 40nW. Latching logic ele- 
ments with a switching time of 200ps and a power-delay product 
of 5fJ have been built. Non-latching devices and the flux shuttle 
are described. The use of dc and rf SQUIDs in conjunction with 
flux transformers for magnetic measurements is discussed. 
Presently achieved sensitivities are: magnetic field, 10~THz~/sup 
1/,/, magnetic field gradient, "Hz/sup magnetic 
susceptibility, 2 x ae e.m.u. for Icm* at 10-'T; voltage, 
10-“VHz/sup ~'/,/. The highest energy resolution reported for a 
SQUID-transformer combination is 8 x 10-*JHz™ in a frequency 
range from 2 x 10? Hz to 1 kHz. At lower frequencies the noise 
power spectrum is 1/f. bee ng ane computer and mea- 
suring devices is compared with that of conventional (non-super- 
conducting) devices. 
24144 _ awe device for controlling mobile flux vortices. 
Fulton, T.A.; Galt, J.K. (to Bell Te Labs., Inc.). US Patent 
3,936, 677. x. Feb 1976. Filed date 21 Jan 1975. 16p. 

In an elongated weak-link supercurrent transmission line, 
the propagation of mobile flux vortices can be either enhanced or 
impeded by control means comprising a normal metal segment 
which interrupts either superconductor in the direction of vortex 
Propagation and a control current source connected to the line at 
a point in a relation to the normal metal segment. The 
control means either enhances or impedes the propagation of a 
vortex depending on the direction of the control current relative to 
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that of the supercurrent associated with the vortex. The control 
means may also include a portion of the line in which its width is 
varied in order to change the velocity of the vortices. Also 
described is a switching device in which the transmission line is 
bifurcated and control means is located in each path to selective 

block or transmit vortices, as well as a memory device in whi 

the transmission line is formed in a closed loop and the normal 
metal segment serves to prevent the creation of anti-vortices in the 


24145 and interconnection for superconductive cir- 
. Anacker, W. (to International Business Machines Corp.). 
US Patent 3,949,274. 6 Apr 1976. Filed date 30 May 1974. 14p. 
A three dimensional microelectronic module packaged for 
reduced signal propagation delay times including a plurality of cir- 
cuit carrying means, which may comprise unbacked chips, with in- 
tegrated superconductive circuitry thereon is described. The circuit 
carrying means are supported on their edges and have contact 
lands in the vicinity of, or at, the edges to provide for intercon- 
necting circuitry. The circuit carrying means are supported by sup- 
porting means which include slots to provide a path for intercon- 
nection wiring to contact the lands of the circuit carrying means. 
Further interconnecting wiring may take the form of integrated cir- 
cuit wiring on the reverse side of the supporting means. The low 
heat dissipation of the superconductive circuitry allows the circuit 
carrying means to be spaced approximately no less than 30 mils 
apart. The three dimensional arrangement provides lower random 
propagation delays than would a planar array of circuits. 


24146 Laser activated superconducting switch. Wolf, A.A. (to 
Secr of the Navy). US Patent 3,956,727. 11 May 1976. Filed 
date 16 1974. 6p. 

A superconducting switch or bistable device is described 
consisting of a superconductor in a cryogen maintaining a tem- 
perature just below the transition temperature, having a window of 
the proper optical frequency band for passing a laser beam which 
may impinge on the superconductor when desired. The frequency 
of the laser is equal to or greater than the optical absorption 
frequency of the superconducting material and is consistent with 
the ratio of the gap energy of the switch material to Planck’s con- 
stant, to cause depairing of electrons, and thereby normalize the 
superconductor. Some embodiments comprise first and second su- 
perconducting metals. Other embodiments feature the two super- 
conducting metals separated by a thin film insulator through which 
the superconducting electrons tunnel during superconductivity. 


24147 Superconductive winding with cooling passages. Fagan, 
T.J. Jr. (to Westinghouse Electric Corp.). US Patent 3,956,724. 11 
May 1976. Filed po 12 Dec 1974. 6p. 

Individual wires in a winding are formed as poly; having 
contacting faces and noncontacting faces. Contacting ow of ad- 
jacent wires are positively engaged, while the noncontacting faces 
of adjacent wires form the periphery of openings that extend 
through the winding. Insulation may be removed from the noncon- 
tacting faces to cooling. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 23249, 23275, 23338, 23339, 
23987 


HANDLING EQUIPMENT AND PROCEDURES 


24148 (BNWL-B—482) Summary of criticality data obtained 
at Battelle Pacific Northwest Laboratories on fixed and soluble 
poisons in U + Pu nitrate solutions. Lloyd, R.C.; Clayton, E.D. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 
1976. Contract E(45-1)-1830. 34p. Dep. NTIS $4.00. 


systems is necessary to better establish criticality safety programs. 
These data are needed in setting of criticality safety specifications 
for storage, processing and shipping of fissile material where it is 
desired to handie larger quantities with safety and efficiency. 
These data are needed also for validating calculational techniques 
and cross sections sets. U + Pu solutions containing 30% Pu in the 
total U + Pu were used in these experiments to determine the ef- 
fect of neutron poisons. Criticality of heterogeneous systems of 
UO,-PuO, rods in a lattice were studied when the U + Pu solutions 
with various amounts of Gd and + B were added to the system. 
Criticality of homogeneous systems of the U + Pu 

determined with varying amounts of Gd and Gd + B 

solution. Measurements were made to determine also 

boron-glass raschig rings on the criticality of the U 

solution systems. 


24149 (BNWL-SA—5652) Radiological design of 
ries. Unruh, C.M. (Battelle Pacific Northwest Labs., Richland, 


1974). 

A high-quality superconducting delay line now makes it 

possible to perform direct oscillographic measurements of the 

Picosecond transition times of very fast electrical signals that do 

cy. The experiment described is a completely new way to observe 

pure nuclear quadrupole resonances. The basic principle is to in- 

vert the populations of two nuclear quadrupole levels, using the 

technique of adiabatic fast passage. The resulting change in the 

magnetic moment of the crystal, along the axis of its electric field 

nt, is measured with a A 
| 

in the results, indicate that this method of observing nuclear 

quadrupole resonances could be extremely useful for crystals with ; 

resonant frequencies below one megahertz and spin-lattice relaxa- 

tion times greater than one second. 

The dc and ac Josephson effects and the behavior of the i 
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Wash. (USA)). 1976. Contract llp. (CONF- 
760811—1; SM—209/35). Dep. NTIS $ 
; Otaniemi, Finland (2 _— 1976). 

The fundamental design objectives for a laboratory where 
work with highly radioactive and highly toxic materials, such as 
plutonium and transplutonium nuclides, is performed are (1) to ac- 
complish the purpose of the laboratory; (2) to protect the environ- 
ment, (3) to provide safe working conditions; and (4) to keep 

of a well eered itonium or 
transplutonium laboratory are given. = 


(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—24839). 

56 drawings. 

Drawings are given for a standard steel glove box, an all 
purpose enclosure for processing radioactive (alpha) or toxic 
materials. The inside of the enclosure can be coated with materials 
to inhibit corrosion from acid or other strong chemicals. The glove 
box has a ventilation system that is connected to an absolute filter. 
The enclosure is always held at a negative pressure (2 in. H,O). 
The volume of air flow is such that when the door is opened the 
air flow is always in so that no contaminates can escape. The en- 
closure may also include a centrifuge well. 


24151 Vehicle for handling device (9 Jan 1974) (Engineering 
Materials). (Dow Chemical U.S.A., Golden, Colo. Rocky Flats 
Div.). (CAPE—2475). 

14 drawings. 

Drawings are given for a wheeled vehicle for transporting 
materials handling equipment. 


24152 Specification for boron carbide vibrating mix 100-N 
reactor (4 Jan 1973) Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2510). 

drawings. 

A description is given of pulverized boron carbide suitable 
for packing vibration method into a “final container’ having 
constricted openings. Requirements are established for the boron 
carbide in terms of chemistry, maximum particle size, packing den- 


sity, lot uniformity, identification, and packing for shipment. For 
reference purposes and maintaining continuity with previous issues 
of this specification, a procedure for pack density determination is 
. All pack density determinations are to be based on this 

ity is defined as that attained by the method 


24153 (CONF-760813—1) Full scale Cask Program at ORNL. 
Shappert, L.B.; Bradley, N.C.; Bryan, W.L.; Chipley, K.K.; Evans, 
J.H.; Seagren, R.D. (Oak Ridge National Lab., Tenn. (USA)). 
1976. 17p. Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 

ing for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

The Obsolete Cask Program was initiated to study the 

behavior of large casks under specified destructive test conditions 
and to establish the adequacy of the calculational techniques that 
are presently employed to predict cask damage. The Heavy Water 
Component Test Reactor (HWCTR) Cask was subjected to two 
impact tests, which involved 9 m drops onto a solid, essentially 
unyielding surface. The cask, weighing about 21,000 kg, was first 
dropped at an oblique angle onto its non-closure end with the lon- 
gitudinal axis at an angle of 30° from the horizontal. In the second 
test, the cask was rotated 180° about its longitudinal axis and 
dropped at an 11° angle from the vertical which placed the center 
of gravity directly over the point of impact. The hoisting equip- 
ment at the Tower Shielding Facility (TSF) was used to make the 
drops. The resulting damage did not significantly affect the cask 
shielding or containment. 
24154 (SAND—76-0207) Effects of target rigidity on impact 
behavior of ae containers. Schamaun, J.T.; Von Riesemann, 
W.A. (Sandia Labs., Albuquerque, N.Mex. (USA). Jun 1976. 
Contract AT(29- 1)-789. 13p. Dep. NTIS $3.5 

The dynamic behavior of the impact ms small-size plutonium 
shipping containers was studied by using a simplified spring-mass 
representation. The effects of the rigidity of a concrete target and 
the supporting soil were determined. For the parameters studied, 
the container deformation was very insensitive to the size and stiff- 
ness of the target, provided that cracking, spalling, or severe 
pitting of the target did not occur. 
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24155 Shipping cask spent nuclear fuel assemblies. 
Dufrane, K.H.; Rollins, J.D.; 7 Barnhart, V.J.; Anderson, 
Ci; Cox, T.H.; Riggs, RR. (to Nuclear Fuel Services, Inc.). US 
Patent 3,962,587. 8 Jun 1976. Filed date 25 Jun 1974. 6p. 

The cask has an inner rectangular enclosure of stainless 
steel fitting, with a slight clearance in the similarl y shaped interior 
of a generally rectangular body of depleted uranium serving as a 
gamma ray shield. A cylindrical shell surrounds the generally 
rectangular gamma ray shield and copper partitions divide the an- 
nular space therebetween into a plurality of compartments for a 
neutron absorbing liquid. Flow paths between compartments are 

vided without removing copper from the partitions or interrupt- 
ing any radial heat conduction path of any partition. Transverse 
Partitions in certain of the compartments provide for holding the 
radial thickness of the liquid generally uniform throughout the cir- 
cumference of the cask. 


LASERS 
REFER ALSO TO CITATION(S) 24894, 24957 


24156 (AD—921515) Laser wavefront analyzer using sliding 
reference interferometry. Volume II. Su 

Final report, 1 Sep 1973—4 Mar 1974. Skolnick, M.L.; 
Gowrinathan, S.; Harris, J.S.; Medico, L.J.; Roberts, F.E. (Perkin. 
Elmer Corp., Norwalk, Conn. (USA)). Jul 1974. Contract F29601- 
74-C-0011. 92p. (PE—11857(Vol.2)). NTIS $4.75. 

Distribution Limitation now Removed. 

This final report describes a preliminary design and detailed 
performance analysis of a laser wavefront analyzer system. The 
laser wavefront analyzer is a complete diagnostic system for mea- 
suring at high frame rate the two-dimensional optical phase and in- 
tensity distributions of a high-power laser beam. The complete 
system includes a high-power laser beam sampler, the diagnostic 
instrumentation, and a data recording, processing, and display 
system. The laser wavefront analyzer system is based on the new 
sliding reference interferometer concept developed and bread- 
boarded during this program. This interferometer is a differential 
optical phase measurement instrument that is insensitive to the 
fluctuations in a polarization, and wavelength, which are 
characteristic of a high-power laser radiation. (GRA) 


24157 (AD-A—010035) Cumulative author index for Soviet 
laser Nos. 13—18, July 1973—December 1974. In- 
terim report. Hibben, S.G. (Informatics, Inc., Rockville, Md. 
$45. 30 May 1975. Contract N00600-75-C-0018. 52p. NTIS 


A age mag ee author index is given of all authors who have 


appeared in ib hies of Soviet laser developments, num- 
18, July 1972. December 1974. 


24158 (AD-A—010100) High energy laser technology assess- 
ment. Volume 1. The assessment: an initial study. Final 
report, Sep 1973—Jan 1975. Brown, E.A.; Jones, M.V. a 
a Labs., Washington, D.C. (USA)). "Jan 1975. 74p. NTIS 

See also Volume 2, AD-A—010101. 

A technology assessment was performed on the topic of 
high-energy lasers for the purpose of acquainting the Army Staff 
with this relatively new concept in research and development 
management. Volume | of the three-volume report contains the 
technology assessment itself, which consists of a brief —— 
of the techno’ followed by an abbreviated impact 
which is intended to be illustrative of the methodology, rather —~ 
a comprehensive treatment of the subject. 


24159 (AD-A—010101) High energy laser technology assess- 
ment. Volume 2. Project Manager's : history and lessons 
learned. Final report, Sep 1973—Jan 1975. Brown, E.A.; Goldhar, 
J.D. (Harry Diamond Labs., Washington, D.C. (USA)). ‘Jan 1975. 
Sip. NTIS $4.25. 

See also Volume |, AD-A—010100. 

Volume 2 of the High-Energy Laser Technology Assessment 
(HELTA) discusses how and why the assessment was carried out, 
rather than to the actual impacts of high-energy lasers. The intent 
is to provide reference material for a future member of the Army 
staff to use when called upon to perform a technology assessment 
(TA). The need for the Army to become acquainted with the prin- 
ciples of TA was perceived about two years ago, when Congress 
passed the Technology Assessment Act of 1972 and created the 
Office of Technology Assessment. Having neither experience nor 
expertise in the field, the decision was made to gain both by simply 
doing a TA, looking at it critically, evaluating mistakes and suc- 
cesses, and then setting down a record by which future technology 
assessment project managers might be guided. This volume is that 
record. 
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24160 (AD-A—010196) The effects of heavy water (D,O) as a 
catalyst in a CO,—N, gasdynamic laser. Vamos, J.S. (Naval 
Ordnance Lab., White Oak, Md. (USA)). Dec 1974. 23p. 
(NOLTR—74-216). NTIS $3.25. 

The results of an experimental shock tunnel investigation of 
the effects of varying heavy water concentration and temperature 
on the small-signal-gain of a gasdynamic laser are presented. Com- 
parisons of experiment with numerical predictions of small-signal- 
gain are made, as well as a comparison of heavy water with water 


as a catalyst for a gasdynamic laser. 


24161 (AD-A—010459) Effects of ion beam polishing on alkali 
halide laser window materials. Bruce, J.A.; Comer, J.J.; Collins, 
C.V.; Lipson, H.G. (Air Force Cambridge Research Labs., L.G. 

Field, Mass. (USA)). 7 May 1975. 15p. (AFCRL- 
TR—75-0257). NTIS $3.25. 

Samples of single crystal KCI, KCI-KBr, and polycrystalline 
pressure-induced recrystallized KCI were polished using an argon 
ton beam. The ens were rotated at a constant rate during 
bombardment. angle-of-incidence of the ion beam, the ion 
current, and the time of sample exposure were varied. After 
polishing the surfaces of the samples were examined by x-ray 
topography, scanning electron microscopy, transmission electron 
microscopy, and Nomarski techniques and the absorption coeffi- 
cient of the materials was measured. The effects of different 
polishing rates and angles-of-incidence on surface quality and ab- 
sorption characteristics of the selected alkali halide laser window 
materials are discussed. 


24162 (AD-A—010476) Optics research: 1974:2. Semiannual 
report, 1 Jul—31 Dec 1974. Rediker, R.H. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 31 Dec 1974. Contract 
F19628-73-C-0002. 48p. NTIS $3.75. 

See also report dated 30 Jun 1974, AD/A—001971. 

Work resulting from an optics research program is 
discussed. Topics covered include: Ph technology and propaga- 
tion--thermal blooming of successive laser pulses; multiple-pulse 
blooming of a focused beam in a uniform wind; laboratory experi- 
ment on thermal blooming; impulsive loading of targets by hf laser 
pulses; double-pulse pressure and impulse measurements; ballistic 
pendulum for high-power laser measurements; laser heating of 
metallic surfaces; plasma enhancement of thermal coupling to tar- 
gets; stable CO, laser measurements, pollution studies--participa- 
tion in the St. Louis regional air —_—- study (RAPS) of the 
U.S. Environmental Protection Agency; and diode laser multi-pol- 
lutant ambient-air monitoring. 

an system for study of laser energy enhancement by 
magnetic fields. Final report, 15 Apr 1973—15 Jul 1974. Nor- 
dlund, D.R. (Systems Research Labs., Inc., Dayton, Ohio (USA)). 
Contract F33615-73-C-4097. 36p. (SRL—6787). NTIS 

An experimental system was and constructed for 

the study of iodine laser energy enhancement. The system is an 
oscillator-amplifier combination in which the energy storage capa- 
bility of the amplifier is increased by the application of an in- 
homogeneous magnetic field which provides a spatial variation in 
the frequency profile of the induced emission coefficient. Photo- 
dissociative flux is provided by high energy linear flashlamps. The 
coaxial lamp current path produces no net force on the lamp 
structure; therefore, even with high lamp currents (up to 20 kA) 
and high magnetic fields (up to 100 kG), satisfactory lamp opera- 
tion can be achieved. The overall design and operation of the ex- 
perimental apparatus are outlined, including the electrical system, 
vacuum/gas_ handling power amplifier/master oscillator 
sysiem, and optical system. A discussion of the flashlamps, includ- 
ing results of the initial flashlamp study and flux measurement, is 
also included. 
24164 (AD-A—010493) Effect of a turbulent shear flow on a 
laser beam. Interim report. Kush, E.A.; Mapes, S.N.; Couch, H.T. 
(United Aircraft Corp., East Hartford, Conn. (USA)). Mar 1975. 
Contract F44620-73-C-0071. 88p. (UARL-R—75-912076-1). 
NTIS $4.75. 

See also report dated Feb 1974, AD—783298. 

The second part of an overall program to investigate 
aerodynamic window flows and their effect on laser beam quality 
is discussed. The present effort has concentrated on the effects 
produced by interaction of the beam with the turbulent shear 
layers present in the aerowindow stream. These shear layers are 
the free mixing layers at the jet inner and outer boundaries and, in 
MECA (multi-element centrifugal aerowindow ) configurations, the 
mixing layers between adjacent nozzle element flows. Evidence 
that the turbul duced degradation might be of significance 
evolved in the initial part of this study. The present investigation, 
therefore, is being applied to development of new analytical 
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modeling approaches appropriate to shear layer turbulence, adap- 
tation of existing atmosphere-oriented treatments where possible, 
and acquisiton of experimental data which characterize laser 
degradation through small-scale, wind-tunnel type turbulence and 
to provide an understanding of the physical phenomena. 


24165 (AD-A—010516) ARPA/NRL x-ray laser program. 
Semiannual technical report to Defense Advanced Research Projects 
Agency, 1 Jul 1974—31 December 1974. (Naval Research Lab., 
Washington, D.C. (USA)). May 1975. 187p. (NRL-MR—3057). 
NTIS $7.00. 
See also report dated Oct 1974, AD—787626. 
This is the second semiannual technical report for the 
ARPA/NRL X-ray Laser Program. The individual activities in the 
include: electron collisional pumping using picosecond 
~ heating of a cold plasma; traveling wave (TW) high energy 
electron beam pumping; nonlinear optical mixing starting with in- 
tense 1600 A radiation; resonant charge transfer pumping using a 
laser plasma expanding into a neutral gas background, and theory, 
analysis, and numerical modeling in support of the above and 
other approaches. Some reprints of completed papers are included. 


24166 (AD-A—010618) Preliminary study on the use of 
ceramic nozzle arrays in gas dynamic lasers. Final report, 1 Jan—1 
Dec 1974. Jacobson, L.A.; Drewry, J.E. (Aerospace Research 
Labs., Wright-Patterson AFB, Ohio (USA)). Apr 1975. 37p. 
(ARL—75-0100). NTIS $3.75. 

One of the more difficult and costly problem areas in the 
development of high energy gas dynamic lasers (GDL) has been 
the nozzle array which is used to achieve ‘freezing’ of the vibra- 
tional energy mode via rapid expansion of nitrogen from high tem- 
perature plenum conditions. A model gas dynamic laser nozzle 
array fabricated from hot-pressed silicon nitride components has 
been successfully tested under thermal cycling air flow conditions 
to temperatures of 1150 K. Excellent dimensional stability was 
shown by the center nozzle of the three nozzle assembly, and post- 
test examination of the components revealed no degradation of the 
materials. These findings suggest that ceramic materials offer im- 
portant benefits to GDL systems. 


24167 (AD-A—010619) The use of shaped cavities to improve 
the sidewall boundary layer quality in gas dynamic lasers. Interim 
report. Petty, J.S.; Cooper, J.R.; Korkegi, R.H. (Aerospace 
Research Labs., Wright-Patterson AFB, Ohio (USA)). Mar 1975. 
17p. (ARL—75-0024). NTIS $3.25. 

A series of cavity shapes was tested on the sidewall of a 
Mach 3 high Reynolds number wind tunnel to determine the ef- 
fects of the cavity and its downstream lip shape on the external 
flow. Various mass injection rates into the cavity were provided. 
Holographic interferommetry, oil flow, and a fast response surface 
pressure transducer were used to take data. Results indicate that a 
rectangular cavity with a lip shaped as a short rounded overhang 
least disturbs the turbulent payer layer. Low levels of mass in- 
— ect on boundary layer quality. 

) 


24168 (AD-A—010963) A quantitative theory of noble gas ion 
laser discharge: argon ion laser. Chen, C.C. (Rand Corp., Santa 
Monica, Calif. (USA)). Jan 1975. 90p. (P—5350). NTIS 4.75. 

Using the three temperature plasma formulation derived in 
an earlier paper, the authors have obtained numerical results for 
argon ion laser discharge parameter as functions of jR (the 
product of current density j and tube radius R) for selected values 
of pR (the product of the total filling pressure p and tube radius) 
at a fixed value of Tw (the tube wall temperature). The calculated 
electron temperature is found to be in good agreement with availa- 
ble experimental data. Calculations of the collisional excitation- 
rate-limited power output per unit length have been made for con- 
tinuous wave argon ion lasers. It is found that the two-step excita- 
tion rate is quite adequate in explaining the experimentally ob- 
served argon ion laser output power per unit length. 


24169 (AD-A—011237) Gallium arsenide lasing diode evalua- 
tion. Final report. Johnson, A.C. (Army Mobility Equipment 
Research and Development Center, Fort Belvoir, Va. (USA)). Feb 
1975. 16p. (USAMERDC—2129). NTIS $3.25. 

This study was undertaken to relate the output power of 
certain GaAs infrared lasers to the type of laser, to input current, 
and to temperature while pulse width and repetition rate are held 
constant. An initial objective, to evaluate long-term reliability of 
the lasers, was discontinued because the diodes under test were 
made obsolete by technological advances. (GRA) 


24170 (AD-A— 011241) Experiments on continuous transverse 
discharges in channel waveguides with flowing CO, gas mixtures. 
Final technical report. Funisawa, A.; Papayoanou, A. (Army Elec- 
tronics Command, Fort Monmouth, "NJ. (USA)). May 1975. 26p. 
(ECOM—4326). NTIS $3.75. 
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Experiments on cw transversely excited (TE) flowing CO, 
gas mixtures are described. Several discharge and flow geometries 
at pressures up to | atm have been used to determine discharge 
properties in the channels used. Optical gain has not been mea- 
sured in these channels but analysis of the experimental results in- 
dicates how optimum population inversion is to be obtained. The 
analysis also reveals that prevention of glow to arc transitions in 
these cw TE discharges requires that one operate within certain 
physical parameter ranges. Such parameters are identical to those 
which optimize population inversion. 


24171 (AD-A—011653) Elastic constant measurements of 
polycrystalline infrared window materials. Kulin, S.A.; Salzbrenner, 
R.; Posen, H. (Air Force Cambridge Research Labs., L.G. Han- 
scom Field, _ (USA)). 17 Jun 1975. 21p. (AFCRL-TR—75- 
0333). NTIS $3.2 
Elastic a of some infrared window materials were 
calculated from ultrasonic measurements using a pulse overlap 
technique. Velocity measurements were determined in various 
in CVD zinc selenide and in hot forged KCI alloy win- 
dows. These measurements permitted the determination of 
Young's Modulus, the shear modulus, the bulk modulus, and Pois- 
son‘s ratio. Some anistropy was found in the elastic properties of 
these fabricated or ‘as-grown’ infrared windows. For example, in 
the case of the chemically vapor deposited ZnSe which exhibits a 
small amount of elastic anistropy, the elastic properties were found 
to be isotropic in all directions normal to the growth direction. 
The modulus values observed for directions in the plane of the 
zinc selenide window were found to change by approximately two 
percent when measured in directions parallel to the plate growth 
direction. The experimental results obtained were, in some cases, 
compared with various calculation approximations which yield 
polycrystalline elasticity parameters from single crystal data. 


24172 (AD-A—011925) Excimer lasers. Semiannual technical 
report, 1 Oct 1974—31 Mar 1975. Palmer, A.J. (Hughes Research 
Labs., Malibu, Calif. (USA)). Jun 1975. Contract N00014-75-C- 
0081. 41p. NTIS $3.75. 

The general goals of this program are to identify the 
required operating conditions for oink practical net laser gain 
for an alkali-rare gas laser transition for optical pumping, 
avalanche discharge pumping and ultraviolet discharge 
pumping, and to demonstrate net laser gain in the laboratory with 
one of the three pumping techniques. A versatile computer code 
which contains all relevant gas-kinetic processes, optical pumping 
processes, and electronic plasma processes has been developed and 
computes small-signal gain and absorption coefficients versus 
wavelength due to both alkali-rare gas molecules and alkali dimer 
molecules. The code is currently operational and is being used at 
present to guide the discharge and optical pumping experimental 
studies of the potassium-xenon system. Optical absorption mea- 
surements on the K-Xe system have been carried out clearly show- 
ing the contribution from both ground state K-Xe molecules and 
K, molecules, with a wavelength profile in agreement with that 
predicted by the model. Fluorescence measurements on the 
discharge experiment have also been carried out showing both the 
excimer and dimer states in emission. Attempts are being made to 
both measure the gain directly using a GaAs probe laser and to 
achieve laser oscillation on the flashlamp-pumped K-Xe system. 


24173 (AD-A—011943) Advanced chemical laser nozzle con- 
cepts. Final report, Apr 1973—Jun 1974. Hyde, J.C.; Hurlock, 
S.C. (Rocketdyne, Can Park, Calif. (USA)). Jun 1975. Con- 
tract F29601-73-A-0034-0001. 188p. NTIS $7.00. 

The purpose of this program was to investigate experimen- 
tally the performance characteristics of high-pressure recovery, 
high-performance, advanced nozzle concepts for supersonic chemi- 
cal lasers. Tests were conducted at small-scale (1 by 3 in) sizes 
using scanning mirrors and a high-spatial-resolution ir spectrometer 
to examine performance. A small water-cooled pitot probe was 
used to scan the flowfield at the cavity exit to measure potential 
pressure recovery. A large-scale version of one of the nozzle con- 
figurations was designed and fabricated during this program and 
tested at the Mesa facility by the Aerospace Corporation. The 
Mesa results provided size scaling data for Projecting Laser En- 
gineering Test Facilities (LETF) results to larger sizes. Screening 
tests were performed on an advanced nozzle concept which pro- 

vides increased mixing rates, larger throat dimensions, 
pecan fabrication time and cost. The results of the screening 
tests indicated that the nozzles performed as predicted. 


24174 (AD-A—011998) Servo stabilization of two CO, lasers 
10.7 MHz apart. Final report, Jan—Oct 1974. Boney, W-E. Ill; 
Brandelik, J.E. (Systems Research Labs., Inc., Dayton, Ohio 
“ May 1975. Contract F33615-73-C-1069. 45p. NTIS 
3.75. 
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Two carbon dioxide lasers were stabilized relative to each 
other by negative feedback, when the two optical cavities were 
mounted in a common mechanical cavity. With negative feedback, 
the lasers maintained a relative frequency stability one order of 
magnitude better than the no feedback, free-running, condition. 
The feedback system consisted of a HgCdTe detector operating in 
the photovoltaic mode to provide the beat frequency signal of the 
two lasers; it included also an inexpensive IC discriminator circuit 
operating at the FM intermediate frequency of 10.7 MHz, and the 
appropriate amplification to drive the piezoelectric length control 
of one laser, and thus modify the absolute frequency of that laser. 
When the absolute frequencies of the lasers were inverted relative 
to the negative feedback situation, the feedback system produced 
positive feedback. With positive feedback, the lasers maintained a 
frequency stability, relative to each other, of one order of mag- 
nitude worse than the no feedback, free-running condition. 


24175 (AD-A—012290) Investigations into the feasibility of 
high power laser window materials. Semiannual technical report No. 
1. Zar, J.L. (Avco-Everett Research Lab., Everett, Mass. (USA)). 
15 Apr 1975. Contract F19628-75-C-0066. 36p. NTIS $3.75. 

A test facility is being constructed for testing laser window 
material. This will use the focused beam from a 15 kW cw laser at 
10.6 micrometers or other available lasers. Provision for cooling 
the window is included and also instrumentation for measuring op- 
tical and mechanical effects. Forty-seven natural diamonds have 
been tested to find the correlation between the uv absorption spec- 
trum, the ir absorption spectrum and the absorption coefficient 
beta at 10.6 micrometets. Transparency at .253 micrometer is 
roughly correlated with low values of beta. A water cooled 
diamond window holder is described. A specimen of single crystal 
CaF, and another of pressure induced recrystalized CaF, were ex- 

d to a 20 J, 5 ws 6.7 x 10’ W/cm? pulse of 2.8 micrometer 
r radiation with no apparent damage. (GRA) 


24176 (AD-A—012529) Plasma cathode for E-beam lasers. 
Semiannual technical report No. 5, 1 Jul—31 Dec 1974. Janney, 
G.M.; Bayless, J.R.; Clark, W. (Hughes Research Labs., Malibu, 
ree (USA)). Jun 1975. Contract N00014-72-C-0496. 41p. NTIS 


The objective of this program is to develop the plasma 
cathode electron gun and to demonstrate that it has properties 
which make it suitable for application to E-beam lasers. The 
source of electrons in this new and advanced electron device is a 
plasma generated within a low-voltage hollow-cathode discharge; a 
thermionic emitter is not required. Electrons extracted from the 
plasma pass through a triode-type control grid structure and are 
accelerated to high energies in a plasma-free region prior to 
emerging from the gun through a thin foil window. The device, 
which is capable of both pulsed and cw operation, is characterized 
by durability, low cost, low power consumption, minimal pumping 
requirements, small size, and fast turn-on in comparison to ther- 
mionic E-guns. Recent work has included three major areas: 
evaluation of the 5 x 125 cm E-gun under cw CO, laser operating 
conditions; beam uniformity studies with the 4 x 40 cm E-gun; 
and, an analysis of a low pressure laser which is excited by an elec- 
tron beam with energies in the range of | to 10 kV. 


24177 (AD-A—012553) Investigation of window materials for 

high power CO, gas lasers. Final report, 1 Jul 1972—31 Dec 1974. 

Mitra, S.S. (OES, Inc., Long Beach, Calif. (USA)). May 1975. 

F19628-72-C-0286. 26ip. (URI—9804-4261). NTIS 
8.50. 

Infrared absorption by multiphonon processes in the trans- 
parent regime of solids has been treated by lattice dynamics. 
Frequency and temperature dependence is predicted and com- 
—— with experimental data on alkali halides and alkaline earth 

. Effects of molecular impurities in KCI in 10 micrometer 
region was investigated. The optical properties (vibrational and 
electronic), relevant to high power laser window applications, of 
amorphous materials has been investigated emphasizing the 
changes relative to the ordered state resulting from the structural 
disorder. The temperature, pressure and stress dependence of elec- 
tronic band gap and the refractive index of several candidate 
materials are theoretically calculated. 


24178 (AD-A—012585) Measurement of vibrational popula- 
tion distributions in a supersonic expansion of carbon monoxide. In- 
terim report. Bender, D.J. (Stanford Univ., Calif. (USA). Inst. for 
Plasma Research). Mar 1975. Contract F44620-73-C-0045. 294p. 
(SU-IPR—622). NTIS $8.75. 

The results of an investigation of the vibrational kinetics of 
carbon monoxide in a supersonic expansion are presented. In the 
experiment, arc-heated argon was seeded with CO (5 to 20%) and 
expanded to Mach numbers of 4.0 to 4.2 in a time scale of 50 
microsec. The stagnation temperature was varied between 2000 
and 3000 K, and the stagnation pressure was approximately 7 atm. 


(abs). The vibrational state of the gas was determined by spectrally 
the first overtone vibrational-rotational radiation from 
the CO, and obtaining individual vibrational populations from the 
emission spectra. The theoretical model used to describe the vibra- 
tional kinetics accounted for the anharmonic vibrational energy 
level of CO. Rate equations were formulated that 


(AD-A—012669) Observations on the fluid mechanical 
phenomena associated with chemical laser nozzles. Technical report, 
3 Jun—30 Aug 1974. Patterson, G.T.; ago K.E. (Army Mis- 
sile and Engineering Lab Redstone Ar- 
senal, Ala. Propulsion Directorate). Aug 1974. 28p. 


(RK—75-1). NTIS 33. 75. 
program by Lockheed, Hunt- 


boundary conditions, and the method for estimating and cor- 
recting errors in the nozzle longitudinal pressure gradient. A study 
is also made of molecular weight and specific heat ratio on the 
nozzle flow characteristics and their effects on chemical laser per- 


(AD-A—012737) Pressure recovéry in a constant-area 
for chemical lasers with nozzle base relief. Interim report. 
Durran, D.A.; Liu, S.W. (Aerospace Corp., El Segundo, Calif. 
73. 30 Jun 1975. Contract F04701-74-C-0075. 85p. NTIS 


.24180 
diffuser 


A study of pressure recovery in a supersonic flow in which 
energetic exothermic reactions occur has been performed that is 
applicable for a cw chemical laser. Analytical and experimental 
work has shown that typical HF(DF) laser flows can be recovered 
to approximately 200 torr with the use of a constant-area diffuser. 
In addition, base relief, i.e., ‘deadwater’ regions, in the laser nozzle 
can be used to facilitate constant-pressure operation in the laser 
recovery in the 
index with temperature for zinc selenide and potassium chloride 

Krok, P.C. (Air Force Inst. of Tech., 


photometric 
Wright-Patterson AFB, Ohio (USA). School of Engineering). Jan 
1975. 58p. (GEP/PH—75-7). NTIS $4.25. 


The temperature derivative of refractive index (dn/dT) was 
determined for samples of laser window materials at 10.6 
micrometers. A dual-beam ratiometric photometer was used to in- 
vestigate fringe patterns which result from multiple internal reflec- 
tion interference within the sample. One sample of CVD ZnSe and 
three samples of single crystal KC] were examined. A unique sam- 
ple holder was constructed so temperature changes of the sample 
could be closely controlled and monitored. (GRA) 


24182 (AD-A—012994) Anharmonic oscillator lasers. Final 
report, 1 Apr 1974—31 Mar 1975. Smith, J.A.; Lam, S.H.; Miles, 
R.B.; mga | G.K. (Princeton Univ., N.J. (USA). Dept. of 
Aerospace and lechanical Sciences). 31 Mar 1975. Contract 
73-C-0059. 78p. NTIS $4.75. 

Research from a program which consisted of several 
separate, but related, investigation is described. For the purposes 
of this report the following names have been given to each of the 
studies: CO gas dynamic expansion vibrational population mea- 
surements; theoretical developments in vibrational kinetics of an- 
harmonic ‘molecules; CO waveguide laser development; time de- 
pendent solutions of the master kinetic equations; electric 

stabilization in a amy CO/N, flow; and computa- 
tions of vibrational pumping rates by electrons including super- 
elastic collisions. A of the progress made in each of 
these areas is given. 


24183 (AD-A—013340) Tunable lasers. technical 
report, 1 Jan—30 Jun 1975. Dewey, C.F. Jr.; Hocker, L.O. 
(Massachusetts Inst. of Tech., Cambridge (USA). Fluid Mechanics 
Lab.). 30 Jun 1975. Contract N00014-67-A-0204-0092. 26p. 
(FML—74-1). NTIS $3.75. 
See also report dated 31 Dec 1974, AD-A—008573. 
Tunable radiation in the 0.43 um to 0.52 um spectral re- 
gion was produced by frequency doubling a tunable dye laser in 
ZnSe. At wavelengths shorter than the bandgap of ZnSe (lambda 
< 0.46 ym), second-harmonic power was limited by crystal ab- 
sorption, whereas for longer wavelengths the second-harmonic 
power was as much as 1500 times larger than that predicted for a 
ain crystal. This enhancement is predicted by a simple 
theory which accounts for the favorable nonlinear optical effects 
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of rotational twins and crystal defects. Work has continued on the 
two photon creation of carriers in ZnSe. It is found that this carri- 
er production method which is dominant at high power levels is 
very sensitive to wavelength in the 9000 A region, falling off 
rapidly to about 1/10th the value of 9200 A that it had at 9000 A. 
These measurements imply that the saturation in infrared dif- 
ference frequency generation, which is believed to be due to ab- 
sorption by these free carriers, can be substantially reduced by 
using longer wratge A pump lasers. A system has been built to 
check this theory. ( 


24184 (AD-A—013469) A regenerative carbon dioxide gas 
dynamic laser. Rhine, L.E. (Naval Postgraduate School, anal an 
Calif. (USA)). Jun 1975. 45p. NTIS $3.75. 


It has been shown that pre-heating the nitrogen gas prior to 
mixing it with the combusted products of hydrogen, oxygen, and 
carbon monoxide increases the gain of a carbon dioxide gas 
dynamic laser from 0.35/m to 0°77/m. The limiting power ex- 
tracted reaches a maximum at a temperature of 2400 K. This 
produces an optimum operating temperature and the limiting 
power extracted can be i by a factor of 1.42. This implies 
an increase of 42% in output power while maintaining a constant 
mass flow rate. This means that a constant level of output power 
can be maintained while reducing the amount of fuels needed by 
30%. It is recommended that a further study be conducted to 
determine the effects that a heat exchanger would have on other 


fuels to produce a 10.6 um wavelength with a extension 
into other wavelengths. 

24185 (AD-A—013532) Atmospheric-pressure gas lasers. 
Final report, 1 Jun 1972—31 May 1975. Haus, H.A. 


(Massachusetts Inst. of Tech., Cambridge (USA). Research Lab. of 
— Aug 1975. Contract DAHC04-72-C-0044. 86p. NTIS 


See-also AD-A—002747. 

The work for this research contract on atmospheri 
gas lasers had as its main objectives the generation of short laser 
pulses through mode locking and cavity dumping, the study of the 
nonlinear amplification processes in a transversely excited at- 
mospheric pressure laser, and development of computer programs 
to check the observed amplifier responses t models of the 
relaxation processes of the co, molecule in a discharge. 


24186 (AD-A—014556) Experimental investigation of the 
starting process of short diffusers.for gas lasers. Oudekerk, 
M.M. (Naval Postgraduate School, Monterey, Calif. (USA)). Jun 
1975. 59p. NTIS $4.25. 


The diffuser section of a Gas Dynamic Laser (GDL) is one 
of the largest components in the system. The purpose of this in- 
vestigation was to examine the problem of starting supersonic flow 
in short diffusers with fixed walls, incorporating various bleed ar- 
rangements for boundary layer control (BLC). A Mach number of 
4, ramp angle of 19 degrees diffuser length of 4.5 in. and a diffuser 
width of 1.0 in. were used throughout this investigation. Intrusion 
by the atmosphere into the diffuser causes a separation region or 
bubble to form. The presence of this ‘bubble’ could be made to 
improve the diffuser performance by making. a variable area dif- 
fuser out of a fixed wall diffuser without the use of any external 
apparatus. BLC was helpful in increasing the over all pressure 
recovery of the diffuser. BLC also affects the unsteady flow, which 
was present in the diffuser, but only when it is applied at a point 
prior to the converging section of the GDL. 


24187 (AD-A—014633) An experimental analysis of a cylin- 
drical shock wave for use in a cylindrical gas dynamic laser. 
Donoghue, D.R. (Naval Postgraduate School, Monterey, Calif. 
(USA)). Jun 1975. 147p. NTIS $5.75. 


The of this research was to experimentally demonstrate 
the feasibility of a cylindrical shock wave to serve as the major 
pressure recovery mechanism for either cylindrical gas dynamic 
lasers or chemical lasers. An analysis was conducted to determine 
the minimum distance between the nozzle exit cylinder and shock 
wave location required for power extraction. A cylindrical nozzle 
array was designed using the axisymmetric method of charac- 
teristics for a Mach number of 4.5 with a flexibility of other Mach 
numbers. A chamber incorporating end wall boundary — bleed 
built. 


24188 (AD-A—014679) Metal vapor visible laser kinetics pro- 
gram. Semiannual technical report. Trainor, D.; Mandl, A.; Hyman, 
H. (Avco-Everett Research Lab., Everett, Mass. (USA)). Mar 
1975. Contract N00014-75-C-0061. 24p. NTIS $3.25. 
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due to vibration-translation, vibration-vibration and _ radiative 

processes as the gas flows through the nozzle. 

mental data. Good agreement is obtained. Suggestions for improve- 

ments are made in the area of handling axisymmetric flows, the 

{ 
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The objective of the described program is to investigate ex- 
perimentally and theoretically the important kinetic rate constants 
pertinent to the development of a high power visible laser. This 
research consists of three tasks. Each of the tasks are summarized: 
TASK I - the purpose of the first task is to identify metal atoms 
systems that allow selective collisional relaxation processes to effi- 
ciently quench lower levels of potential laser transitions; TASK II - 
The purpose of the second task is to determine the efficiency of 
various quenchants in deactivating the upper laser level of lead; 
TASK Ill - The objective of the third task is to calculate electron 
impact excitation and quenching cross sections for the upper and 
lower laser levels of the metal atoms of interest. 


24189 (AD-A—014736) Xenon flash lamps in high magnetic 
fields. Final technical report, Jul 1972—Mar 1975. Schreiber, 
P.W.; Beard, E.D. (Aerospace Research Labs., Wright-Patterson 
oa Ohio (USA)). Jun 1975. 113p. (ARL—75-0177). NTIS 

Results of an experimental and analytical to deter- 
mine the characteristics of xenon flash lamps in high magnetic 
field environments in laser systems are presented. The radiative 
and electrical characteristics of xenon flash lamps were in- 
vestigated in magnetic fields up to 10 T. The magnet and 5 MW 


.1 sec. 


24190 (AD-A—014809) Development of gallium arsenide for 
infrared windows. Final report, 21 Jan 1974—21 Feb 1975. 
Hafner, H.C.; Cronin, G.R. (Texas Instruments, Inc., Dallas 
(USA)). May 1975. Contract F33615-74-C-1066. 7ip. (TI-U—1- 
862001-F). NTIS $4.25. 

This report describes methods for preparing high quality in- 
frared transmitting gallium arsenide. The work is broadly divided 
into categories describing doping studies, vertical pulling 
techniques, liquid encapsulation, growth methods, horizontal 
Bridgman and gradient freeze techniques, boat materials, and mea- 
surement results. In addition to infrared transmission curves, data 
are also presented which describe other physical parameters such 
as Knoop hardness and refractive index. A complete fabricating 
process is described which has routinely produced gallium arsenide 
infrared transmitting windows measuring 4 by 6 by 0.5 in. and ex- 
hibiting good transmission characteristics over the range of 
wavelength between 2 and 12 mum. The process is a horizontal 
synthesis technique in which high purity gallium, arsenic, and 
suitable dopants such as chromium and oxygen are compounded in 
a flat-bottom fused-silica boat. These are slowly cooled so that a 
directional freeze occurs at a predetermined rate. Annealing at 
elevated temperatures and slow cooling are a part of this process. 


24191 (AD-A—014838) High efficiency TEM, mode Nd: 
Laser study program. Final report, Jun 1972—Jul 1973. Murray, 
J.E. (Holobeam, Inc., Paramus, N.J. (USA)). Jan 1975. Contract 
F33615-72-C-2016. 75p. NTIS $4.25. 

The overall objective of this contract was to extend the 
state of the art of the low order mode cw Nd:YAG laser. The per- 
formance objective was a 50 W TEMg mode output at 1% effi- 
ciency. The first requirement in this program was to establish an 
unambiguous way in which to characterize low order mode beams 
so that any laser output beam could be measured and charac- 
terized against an absolute reference. The first part of Section Il 
introduces such a beam characterization method. Resonators for 
enhanced low order mode operation are investigated in Section Il. 
Section III describes probe beam measurements to investigate the 
cause of the anamolous cavity loss. They indicate the presence of a 
negative spherical aberration type of distortion in the thermally in- 
duced lens of a pumped YAG rod. Section IV discusses several 
possible ways to reduce this induced distortion. 


(AD-A—014864) Casting of halide and fluoride alloys 
for laser windows. Semiannual technical report No. 2. Newberg, 
R.T.; Pappis, J. (Raytheon Co., Waltham, Mass. (USA). Research 
aaa on. Apr 1975. Contract F19628-74-C-0148. 68p. (S— 1864). 
NTIS $4.25. 


See also AD-A—007656. 

The main objective of this program is to demonstrate the 
feasibility of fusion casting of alkali halides and alkaline earth 
fluorides for high power laser window applications. The main ef- 
fort deals with the fabrication and property evaluation of the al- 
kaline earth fluorides. During the second six months of this pro- 
gram high quality castings of both CaF, and SrF, were fabricated. 
Castings of CaF, were attempted in an inert atmosphere of purified 
argon (1 to 50 torr). Calorimetrically measured 5.25 ym bulk ab- 
sorption coefficients for cast CaF, are being consistently attained 
near 0.00042/cm regardless of the starting material. In preliminary 
results the 5.25 ym bulk absorption coefficient of cast SrF, lies 
near 0.000067/cm for an ingot using single crystal chips as starting 
material and lies near 0.00017/cm for an ingot cast purified 
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‘reagent’ grade powder. The preliminary results also show that 
SrF, is equivalent in strength to CaF, and that polycrystalline cast 
material is equivalent in strength to single crystal material. 


24193 (AD-A—014902) Plasma cathode for E-beam lasers. 
Semiannual technical report No. 6, 1 Jan—30 Jun 1975. Clark, W.; 
Janney, G.M.; Bayless, J.R. (Hughes Research Labs., Malibu, Calif. 
ag Aug 1975. Contract N00014-72-C-0496. 3ip. NTIS 


See also report dated Jun 1975, AD-A—012529. 

The objectives of the current program are (1) to continue 
the development of the plasma cathode electron gun to optimize 
the performance characteristics and to improve reliability, and (2) 
to investigate the possibility of an ‘integral plasma gun laser’ in 
which a low pressure laser may be incorporated into the plasma 
cathode electron gun and eliminate the need for a foil window. 
This report describes the recent experimental results on the 4 cm x 
40 cm electron gun. A lower pressure version of the plasma 
cathode electron gun, which was built for another contract-funded 
program, is described to show an important possible extended use 
of this kind of gun. A summary of the conclusions of the results 
from this reporting period is given. 

(AD-A—015130) Fluorine dissociation study for pulsed 
chemical lasers. Final technical report, 1 May—31 Dec 1974. Chen, 
H.L.; Trainor, D.W.; Fyfe, W.1.; Center, R.E. (Avco-Everett 
Research Lab., Everett, Mass. (USA)). Jan 1975. Contract 
N00014-74-C-0367. 86p. NTIS $4.75. 

Experimental results for the dissociation of F, in electron 
beam sustained discharges. Two diagnostic techniques were 
developed for the measurement of transient F atom concentration 
with sensitivities as high as F/F, greater than or equal to 0.00001. 
The sustainer enhancement factor derived from these experiments 
is small, <2, and appears to be mainly due to dissociation of F, by 
collisions with energetic ions. Measurements were also made of the 
effect of additives, such as SF, and CF,, which exhibited negligible 
enhancement effect in sustained discharges. 


24195 (AD-A—015306) The effect of the recombination rates 
on the resonance line lasers in a dense plasma. Interim 
Jones, W.W.; Ali, A.W. (Naval Research Lab., Washington, D.C. 
(USA)). Jul 1975. 8p. (NRL-MR—3075). NTIS $3.25. 

The resonance transitions in hydrogen-like ions may present 
a road to short wavelength lasers in a dense decaying plasma. 
However, the rate of the depletion of the ground state into He-like 
ions plays an important role, at low temperatures and z > 1, on 
the inversion density. This difference is found to depend on the 
rate coefficients utilized. 
24196 (AD-A—015505) Review of chemical laser 
Technical report. Jones, R.W. (Army Missile Research Develop- 
ment and Engineering Lab., Redstone Arsenal, Ala. (USA). 
ulsion Directorate). 1 Mar 1975. 68p. (RK—75-5). NTIS 

A comprehensive survey of current chemical laser diag- 
nostic techniques is presented. In particular, measurement of 
excited gas species concentration and analysis of flow in the laser 
cavity are reviewed. A brief description of chemical lasers and 
molecular spectroscopy is presented. 


24197 (AD-A—015557) Flow visualization in a chemical laser 
cavity by pulsed laser y- Technical report. Jones, R.W.; 
Thorn, L.B.; Patterson, K.E. (Army Missile Research Development 
and Engineering Lab., Redstone Arsenal, Ala. (USA). Propulsion 
Directorate). 20 Jun 1975. 28p. (RK—75-9). NTIS $3.75. 

This report presents test results of flow visualization in a 

chemical laser cavity. Holograms were recorded of supersonic flow 
from a two-dimensional slit nozzle during test runs of HF or DF 
lasing. Laser cavity pressure was nominally 2 torr. Holographic 
reconstruction gave schlierens and shadowgraphs which were used 
to qualitatively define Mach numbers and nozzle exit plane boun- 
dary layers. 
24198 (AD-A—015872) ARPA/NRL x-ray laser program. 
Semiannual technical report to Defense Advanced Research Projects 
Agency, 1 January 1975—30 June 1975. (Naval Research Lab., 
Washington, D.C. (USA)). Sep 1975. 171p. (NRL-MR—3130). 
NTIS $6.25. 

See also report dated May 1975, AD-A—010516. 

The ARPA/NRL x-ray laser program is concerned with 
demonstrating gain in the soft x-ray region. The program is jointly 
supported by ARPA and NRL. The approaches include electron- 
collisional pumping in picosecond laser pumped plasmas, resonant 
charge transfer pumping, optical parametric mixing to short 
wavelengths, traveling wave e-beam pumping, and analysis and nu- 
merical modeling. The report covers the progress made during the 
second half of FY-75. 
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24199 (AD-A—016257) Plasma electron gun. Final report, 26 
Dec 1973—25 Feb 1975. O'Brien, B.B. Jr.; Cohn,’ D.B.; Thompson, 
J.E. (Northrop Research and Technology Center, Hawthorne, 
Calif. (USA)). 1975. DAAHO1-74-C-0350. 84p. 
(NRTC—75-19R). NTIS $4.7 

A significant degree OF control over the electrical energy 
deposition in high pressure gas electric discharge laser media can 
be realized when the source of ionization is separated from the 
main source of pumping energy. The most effective external 
source of ionization offering the widest parametric latitude is a 
beam of high energy electrons. Since creation of the electron beam 
takes place in an environment far different from that in the laser 
cavity, an electron transmitting window, usually a thin metal foil, is 
required to separate these two regions. These foils, represent a 
common limitation to overall system reliability. The electron 
source described makes use of a secondary emission from a cold 
cathode in a low pressure discharge and is capable of high current 
densities (about 0.5 A/cm*) for durations on the order of 20 ys. 
The objective of this program was to characterize the plasma diode 
—, in detail and to apply this data to the conceptual 


area devices. 
24200 (AD-A—016437) Laser reliability prediction. Final 
technical 27 Dec 1973—28 Feb 1975. Gagnier, T.R.; Kim- 
ball, E.W.; Selleck, R.R. (Martin Marietta Aerospace, Orlando, 
Fla. (USA)). Aug 1975. Contract F30602- 74-C-0091. 116p. 
(OR— 13667). NTIS $5.25. 

The report presents the results of a program to locate, col- 
lect, and analyze laser reliability data, to construct laser reliability 
models, and to prepare revision sheets suitable for inclusion as a 
revision of Section 2.4, Lasers, in Mil-HDBK-217B. The report 
describes the methodology, analyses, models, failure rates, factors, 

rules involved in the effort. It summarizes 10 million 
-hours and 4 billion item-pulses of operating data collected 

a sample of 1321 lasers, 2206 laser diodes, and 1750 laser 
subassemblies. Lasers discussed in detail include argon ion, flowing 
CO,, sealed CO,, dye, helium/cadmium, helium/neon, heterojunc- 
tion, gallium arsenide injection, solid state, and transversely 
excited atmospheric pressure lasers. Major laser subassemblies, 
parts, and components are also included. In addition, the discus- 
sion covers failure modes and mechanisms; design criteria and 
notes; manufacturing criteria, problems, and burn-in; quantitative 
math models; failure rates; and life characteristics. A detailed 
bibliography and a list of data sources and contributors are in- 
cluded. 


24201 (AD-A—016605) Carbon monoxide laser. Semiannual 
technical report. Boness, M.J.W.; Center, R.E. (Avco-Everett 
Research Lab., Everett, Mass. (USA)). Sep 1975. Contract 
N00014-72-C-0030. 22p. NTIS $3.25. 

See also report dated Jan 1975, AD-A—003584. 

The main objective of this program is the investigation of 
the pulsed electrical CO laser to determine the relative scaling 
parameters ard the usefulness of high power CO lasers in systems 
applications. During this six month period the laser cavity and heat 
exchanger have been fabricated and assembled. Initial inter- 
ferometric measurements indicated considerable turbulence in the 
flow which was greatly improved by introducing a fine stainless 
steel screen above the heat exchanger. However the original tests 
performed at a flow velocity of 50 cm/s did not yield the desired 
medium uniformity and near-diffraction limited medium quality 
was eventually obtained by increasing the flow velocity to approxi- 
mately 400 cm/s. Currently the electrodes are being installed and 
the E-beam interfaced with the discharge cavity. Once completed 
further flow tests will be performed using the dump tank facility 
and the effect of the electrode structures upon the medium 
uniformity investigated. Finally gain and power measurements will 
be performed. 


24202 (AD-A—016667) Optically pumped laser. Annual 
technical report, 15 Aug 1974—15 Aug 1975. Brown, R.T. (United 
Technologies Research Center, East Hartford, Conn. (USA)). 15 
Oct 1975. Contract N00014-74-C-0376. 47p. (R—75-921853-7). 
NTIS $3.75. 

See also report dated 10 Oct 1974, AD—787497. 

Experimental and theoretical studies of a new technique for 
pumping high-pressure electric-discharge lasers are described. 
Using a new Corporate-owned pumping laser, several significant 
results were achieved. A clear demonstration of lasing on the 3371 
A second positive transition in an optically-pumped electric 
discharge in a helium/nitrogen mixture was obtained. The peak uv 
signal was increased by three orders of magnitude over that ob- 
tained previously with the small TEA laser. Secondly, diffuse, high- 
electron-density, large-volume discharges were obtained in a 
geometry suitable for the incorporation of an optical cavity. 
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24203 (COM—75-11375) Optical materials characterization. 
Semiannual technical report, 1 Jan 1975—31 Jul 1975. Feldman, 
A. Horowitz, D.; Waxler, R.M.; Malitson, I.H.; Dodge, M.J. 
(National Bureau of Standards, Washin n, D.C. (USA)). Aug 
1975. 25p. (NBSIR—75-781). NTIS $3.25. 

‘See also report dated Jan 1975, COM—75-10135. 

The refractive index of each of two prismatic samples of 
chemical vapor deposited (CVD) ZnSe was measured from 0.5086 
pm to 18.2 wm by means of the mini deviation method on a 
precision spectrometer. Data were obtained at temperatures near 
20 and 34°C and each set of data was fitted to a three-term Sell- 
meier-type dispersion equation, which permits refractive index in- 
terpolation within several parts in 10°. From the data obtained at 
the two temperatures, dn/dT was calculated for both samples. A 
comparison of refractive index and dn/dT is made with other types 
of ZnSe. Preliminary photoelastic data are presented for single 

crystal specimens of Ge, reactive atmosphere processed (RAP) 
Kel, and KCI doped with KI. The Ge data, which was obtained at 
10.6 um differ from previously reported data. Data on the two 
types of KCI were obtained at 10.6 um, 0.633 wm and 0.644 um. 
These data are compared with values from the literature. Also 
presented are revised photoelasticity data for CVD ZnSe. The 
design of an improved stressing apparatus that was developed for 
the measurement of photoelastic constants is discussed. 


24204 (COO— 2790-1) Excitation efficiency and energy storage 
capabilities of high-pressure rare gas—metal vapor mixtures. 
Progress report. Verdeyen, J.T.; Cherrington, B.E. (Illinois Univ., 
Urbana (USA). Dept. of Electrical Engineering). 1976. Contract 
E(11-1)-2790. 12p. Dep. NTIS $3.50. 

Experiments were performed to produce uniform glow 
discharges in high-pressure alkali vapor-rare gas discharges. Ex- 
periments in mixtures of 50 torr Hg and 100 torr He have shown 
strong recombination pumping of the excited states and the possi- 
bility of gain on the 5461 A Hg 7° S-6? P, transition. Uniform glow 
discharges have also been produced in mixtures of | torr Cs and 
1000 torr Ar at 600°K. 


24205 (NTIS/PS—75/473) Carbon dioxide lasers. Volume 1. 
1970—1974 (a y with abstracts). Report for 
1970— 1974. Smith, M.F. (National Technical Information Service, 
— Va. (USA)). Jun 1975. 271p. NTIS $25.00. 
See also Volume 2, NTIS/PS—75/474. 

The design, construction, operation, and performance of 
CO, lasers are covered in the 266 references. Topics relating to 
excitation, optical pumping, light pulses, infrared optical materials, 
mirrors, frequency tuning, gas dynamics, and chemical reactions 
are included. Foreign translations and reports are not available 
from NTIS are excluded. (Contains 266 abstracts). (GRA) 


24206 ee en Carbon dioxide lasers. Volume 2. 
1975 (a bibliography with abstracts). Report for 1964—Jun 1975. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Jun 1975. 56p. NTIS $25.00. 

See also Volume 1, NTIS/PS—75/473. 

The design, construction, operation, and performance of 
CO, lasers are covered in the 51 references to Federally-funded 
research reports announced in 1975. Topics relating to excitation, 
optical pumping, light pulses, infrared optical materials, mirrors, 
frequency tuning, gas dyanmics, and chemical reactions are in- 
cluded. Foreign translations and reports not available from NTIS 
are excluded. 


24207 oe oa age Dye lasers (a bibliography with ab- 
stracts). Report for 1964—Jun 1975. Werner, K.G.; Lehmann, E.J. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jul 1975. 178p. NTIS $25.00. 

Supersedes NTIS/PS—74/120. 

The bibliography covers all aspects of dye lasers. Included 

are 173 references on tuning, optics, pumping, molecular energy 

dy and dye laser spectroscopy. 


24208 (SAND— 76-0233) Laser bandwidth requirements for 
distortionless amplification. Jones, E.D. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 
14p. Dep. NTIS $3.50. 

A set of universal curves for aiding in the design of a laser 
amplifier system with the requirement of minimum pulsewidth 
distortion is presented. 


24209 (SAND— 76-5341) High energy flowing nuclear laser. 
Tollefsrud, P.B. (Sandia Labs., ainamene. N.Mex. (USA)). Apr 
1976. 48p. (CONF-760438—3). Dep. NTIS $4.00. 

From Workshop on nuclear pumped laser; Monterey, 
California, United States of America °USA® (6 Apr 1976). 

The nuclear pumped gasdynamic laser offers an alternative 
technology to comparable electrically driven systems with approxi- 
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mately the same weight and volume requirements. The largest ad- 
vantage may be the ability to operate indefinitely in a steady-state 
mode at power levels in excess of 100 MW. The system is scalable 
to any energy. 


24210 (SAND—76-5440) Development of a higher power fis- 
sion-fragment-excited CO laser. McArthur, D.A. (Sandia Labs., Al- 
——. N.Mex. (USA)). 1976. 8p. (CONF-760646—3). Dep. 

From Symposium on uranium plasmas; Princeton, New Jer- 
sey, United States of America *USA® (10 Jun 1976). 

Since initial observation of lasing at lambda approximately 
5p in cooled, reactor-excited CO, development of this laser was 
continued in a small experimental program. The early gain mea- 
surements and laser feasibility experiments did not use parameters 
typical of efficient electrical CO lasers, but did show that the CO 
laser is promising as a potentially efficient reactor-excited laser. In 
recent experiments, it was observed that moderate dilution of the 
CO with Ar lowers the reactor excitation threshold for lasing. Very 
smooth and rugged fission coatings were developed on ceramic 
substrates, to minimize fouling of laser mirrors. Finally, a new laser 
apparatus has been constructed which more closely resembles 
large electrically-excited CO lasers. In initial experiments this new 
laser has produced a laser energy approximately 15.mJ (or approx- 
imately 100 W peak power), which represents a factor of 50 in- 
crease in laser energy and a moderate increase in efficiency. Mea- 
surements of the energy emerging from the foils indicate that ex- 
citation of the gas is still below optimum values. Laser action at 
room temperature has also been observed. Modifications to the 
new apparatus are being made to permit systematic variation of 
parameters, which should lead to further efficiency improvements. 


24211 (UCRL—78058) Prospects for trivalent rare earth 
molecular vapor lasers for fusion. Krupke, W.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Apr 1976. Con- 
tract W-7405-eng-48. 1 1p. (CONF-760706—2). Dep. NTIS $3.50. 

From 12. rare earth research conference; Vail, Colorado, 
United States of America *USA® (18 Jul 1976). 

The dynamical properties of three types of RE** molecular 
vapors were considered: (1) rare earth trihalogens, (2) rare earth 
trihalogens complexed with transition metal trihalogens, and (3) 
rare earth chelates. Radiative and nonradiative (unimolecular and 
bimolecular) transition probabilities have been calculated using 
phenomenological models predicted on the unique electronic 
structure of the triply ionized RE ion (well shielded ground elec- 
tronic configuration of equivalent of electrons). Although all the 
lanthanide ions have been treated in some detail, specific results 
are presented for the Nd** and Tb** ions to illustrate the syste- 
matics of these vapors as a class of new laser media. Once verified, 
these phenomenological models will provide a powerful tool for 
the directed experimental exploration of these systems. Because of 
the structural similarity to the triply ionized actinides, comments 
offered here for the lanthanide rare earth series generally apply to 
gaseous actinide lasers which are also under consideration. 


24212 Passively mode-locked oscillator (PMO) and the Faraday 
rotator (15 May 1974) Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2477).. 

86 drawings. 

Drawings are given for a flash-pumped Nd : YAG oscillator 
that is Q-switched and mode-locked by means of an intracavity 
saturable absorber. It is constrain: to operate in a single trans- 
verse mode (namely, TEMge) by an intracavity aperture. The out- 
put is a train of subnanosecond pulses separated by 10 ns, and 
there are typically 9 observable pulses in the train. The pulse dura- 
tion is selectable within the range of 25 to 250 ps by use of an in- 
tracavity etalon appropriate to the desired duration. The energy of 
the most energetic pulse is about | mJ (depending on the absorber 
concentration). The chassis and component mounting arrange- 
ments are such as to minimize the effects of ambient temperature 
variations and of shock and vibration, and the chassis (with its 
cover) forms a moderately effective EMI barrier. Drawings are 
also given for a Faraday rotator, including details of the oscillator 
and the rotator mount. 


24213 = Argus spatial filter lenses (14 Sep 1975) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2480). 

7 drawings. 

Drawings are given for asperized plano-convex lenses used 
in a high-energy spatial filter for lasers. Although the lenses are ac- 
ceptable for use in the filter, they do not minimize coma as would 
aspherized biconvex lenses of the proper shape. The drawings in- 
clude lens characteristics and a graph of the 3rd order spherical 
aberration derivation from the best fit sphere for a typical lens. 
(PMA) 
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24214 Argus high-energy spatial filters (Apr 1976) 
Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2479). 

87 drawings. 

Drawings are given of filters used for removing small-scale 
spatial structure from a laser beam and for beam expansion. They 
contain a moderately high vacuum in order to obviate plasma for- 
mation by the high-intensity beam. The optics are approximately 
f/10 and should be corrected for monochromatic aberrations at 
1064 nm. Entrance apertures range from 40 to 200 mm and exit 
apertures range from 85 to 200 mm. 


24215 Laser chain components and rod amplifiers (5 May 
1975) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2472). 

70 drawings. 

Drawings are given for a number of components of LLL 
laser chains such as CYCLOPS, JANUS, and ARGUS that do not 
fall into distinct categories. These items are mainly large power 
supplies (e.g., 20 kV, 100 kVA), capacitor banks, associated 
pulse-forming and triggering electronics, and miscellaneous control 
electronics. This category does not include any oscillators, am- 
plifiers, Faraday rotators, or spatial filters. Drawings are also given 
for rod amplifiers, ie., devices which use liquid-cooled flash- 
pumped Nd:glass laser rods to amplify laser pulses. They provide 
high, uniform gain across their clear apertures (which range up to 
40 mm) and much higher efficiency and beam cleanliness (at 
much lower cost) than would disk amplifiers of equivalent aperture 
and gain. Their only disadvantage is that self-focusing is somewhat 
worse; however, they are intended for use with beams of relatively 
low power density. The linear flashlamps utilized provide superior 
maintainability in comparison to helical flashlamps. 


24216 Flowing dye cell and pump system for mode-locked oscil- 
lator (5 Feb 1972) (Engineering Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2508). 

10 drawings. 

A description is given of a flowing dye cell and pump 
system used on a mode-locked Nd** YAG oscillator. The oscillator 
is operated at threshold, and, with the flowing dye cell system, the 
TEMe mode is easy to reproduce. There is essentially no vibration 
at the dye cell, and there is no heat transferred to the dye solution. 
The filter within the system does an excellent job of removing 
foreign matter and dye precipitate. The filter prevents particles 
from attaching themselves to the mirror, which can lead to mirror 
damage if the particle is within the path of the beam. The pump is 
generally run at 5 volts, or at a flow rate of 1.2 cc/sec. A graph of 
the flow rates versus dc voltages is given for the pump connected 
to a flowing dye cell gap of 250 microns. Tubing to the dye cell is 
/,"' Teflon with fittings also of Teflon. 


24217 Ion lasers for the vacuum-uv region. Elton, R.C. (Naval 
Research Lab., Washington, DC). pp 43-45 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A simplified three-state analysis of ions in the carbon 
isoelectric sequence indicates the feasibility of obtaining significant 
amplification by stimulated emission in the hundreds-of-Angstron 
region on 3p yields 3s transitions in a single-pass system. The 
minimum gain length is density-limited due to collisional depopula- 
tion; however, lengths less than or equal to | cm are predicted. 
Such lengths are compatible with laser-produced plasmas. 
Reasonable pumping power densities are also predicted. Future 
plans and needs are discussed. 


24218 Interaction between extreme uv radiation and highly 
charged ions in dense laser plasmas; evidence for a negative absorp- 
tion. Carillon, A.; Jamelot, G.; Jaegle, P.; Sureau, A. (Univ. Paris, 
Orsay, France). pp 50-52 of In Vacuum ultraviolet radiation 
physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and 
Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A mean amplification of 17 percent was measured for the 
117.41 A line of Al**. Considering precision, in the worst case, the 
lowest amplification value was found to be at least 5 percent, i.e., 
in all cases a gain is surely obtained. This result shows this line to 
be superradiant and that the transition could be a candidate for a 
future soft x-ray laser device. (TFD) 


24219 Vacuum uv stimulated emission in 5 to 15 bars xenon 
using electron beam excitation. Lagarde, F.; Novaro, M. (CEA, Vil- 
leneuve-Saint-Georges, France). pp 45-47 of In Vacuum ultraviolet 
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Verlagsgeselischaft mbH (1974). 
From 4. international conference = om ultraviolet 
radiation ics; Hamburg, F.R. Germany ( 1974). 
Seo CONE-7407262 


Koch, E.E. (ed.). B hi ; Friedr. 


740726—. 

A study was made of stimulated vacuum ultraviolet emission 
rare gases (especially xenon). A relativistic electron beam 
70 J pulses was used to stimulate emission, and the electron 

is described. Data for amplification as a function of pres- 
for wavelength versus intensity are given. (PMA) 


receivers . to red hot regions. 
.5 No. 14-16, 247-248(1974). (In Ger- 


A description of properties of a laser made of NdP;O,, 
mini-crystals which were developed in the Bell Laboratories is 
unexpected loss effects. The long lifetime of the device is pointed 
out and the energy transport m ism is discussed. 


Waldrop, F.B.; Bezik, M.J.; Tewes, W.E.; Waldrop, R.C. (Oak 
—_— Lab., TN). Appl Opt.; 14: No. 8, 1783-1787( Aug 


man). 


Electroplating has been found to be a viable method of 
he 


24222 Laser mode locking and coupling method and apparatus. 
Eguchi, R.G.; Mann, M.M.; Lacina, W.B.; Crill, K.C. (to Northrop 
— US Patent 3,935,543. 27 Jan 1976. Filed date 11 Jul 1974. 


material, having a first pair 


24223 Theory 
Tsarenkov, G.V. (A. F. loffe Physicotechnical Institu 
of Sciences of the USSR, Leningrad). Sov. Phys. - Semicond. ( (Engl. 
Transl.); 10: No. 2, 178-182(Feb 1976). 
tical investigation is reported of the threshold cur- 


dependences 
layer and the resonator length are obtained. It is shown that when 


rent also tends to zero and the to unity. (AIP) 

24224 Effect of the addition of SF, to a N, electrical discharge 
laser. Judd, O. (Los Alamos Scientific Lab., NM). IEEE J. Quant. 
Electron.; QE-12: No. 2, 78-80(Feb 1976). 

The electron distribution function has been calculated for 
simulated conditions of SF,-N, gas mixtures under conditions typi- 
cal of a N, electrical discharge laser. The results indicate that the 
electron distribution function, transport quantities, and electronic 
excitation rates change only a few percent in the presence of SF, 
provided E/N is unchanged. The enhancement in laser power out- 
put with the addition of SF, is attributed to an increased operating 
value of E/N in the electrical discharge. 


24225 Dependence of the ‘F/sub 3/2/ yields ‘I/sub 11/2/ in- 
cross section for Nd** on glass composition. Jacobs, 
R.R.; Weber, M.J. (Univ. of California, Livermore). [EEE J. 
Quant. Electron.; QE-12: No. 2, 102-111(Feb 1976). 
Systematic studies of intensities using the Judd- 
bg (J-O) theory for crystal-field-induced electric-dipole transi- 
tions demonstrate that Nd-doped glasses can be tailored for 
specific laser applications by proper selection of the glass con- 
stituents. Variations with glass composition are reported for the 
following properties: induced-emission cross section, peak 
pet, wavelength, effective fluorescence bandwidth, radia- 
tive lifetime, transition probabilities, and fluorescence branching 
ratios. Both glass network formers and network-modifier ions were 
changed. In these studies the induced-emission cross section for 
the Nd**, ‘F/sub 3/,/ yields ‘I/sub "/,/ laser transition was varied by 
more than a factor of 4 by changing the glass host. 


24226 Aspheric cassegrain laser power amplifier system. Fluhr, 

F.R.; Hanley, S.T.; Brown, B. (to omen’ of the Navy). US 
Patent 3,942,127. 2 Mar 1976. Filed date 11 Apr 1975. 4p. 

_An optical power amplifier system for extracting high power 

a basic active laser media is described. The system 
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includes a ity of basically confocal mirrors so positioned that 
radiation output from a laser is amplified, that no power is ab- 
sorbed in the supporting structure and it has no feedback from the 
secondary mirror. In the system, the laser beam through the 
active laser media region at least four times which increases the 
output power. 

24227 Miniature crystalline laser. Castleberry, D.E.; Jenssen, 
H.P.; Linz, A. US Patent 3,949,320. 6 Apr 1976. Filed date 29 
Nov 1974. 4p. 


An optically pumped crystalline laser that includes a small 
le crystal section of a polygonal cylinder is described. The 


= of the crystal section and the index of refraction of the 
crystal and the medium surrounding the crystal are such that there 
is formed a dielectric resonator that is totally reflective for a small 
number of modes. The material of which the crystal section is 
composed is one that ‘is capable of being made optically thick in 
thin sections. The resonator is optically pumped and the lasing 
radiation therein is coupled to an optical element that is placed in 
close proximity thereto by virtue of an evanescent field that arises 
from the lasing action in the resonator. 


24228 Laser heterodyne system. Keene, W.H.; Harris, C.E.; 
Jelalian, A.V.; Miller, C.R.; Seavey, R.E. (to Raytheon Co.). US 
Patent 3,950,100. 13 Apr 1976. Filed date 29 Oct 1974. 8p. 

A laser heterodyne system is disclosed wherein received 
reflections of a beam of coherent light are amplified in a laser. The 
amplified reflections are heterodyned with the light produced by 
the laser and the resulting beat frequency is detected using a 
photodetector. A controller, responsive to the beat frequency, con- 
trols, in one case, the frequency of a transmitting laser, and hence 
the frequency of the received light, and, in another case, the 
frequency of the light produced by the amplifying laser so that, in 
either case, the difference between the frequency of the received 
light and the frequency of the light produced by the amplifying 
laser is adjusted to maximize the amplification of the received light 
by the amplifying laser prior to detection by the photodetector. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 22508, 23191, 23300, 23304, 
24921, 24922, 25171 


24229 (AD-A—013686/1ST) Hypersonic two-phase flow with 
massive blowing. Final report, 19 Mar 1974—19 Mar 1975. Chien, 
K. (Naval Ordnance Lab., White Oak, Md. (USA)). Jun 1975. 
25p. NTIS $3.25. 

See also report dated Mar 1974, AD—778080. 

The problem of a hypersonic two-phase flow over a porous 
flat plate (or banks of nozzles) with massive blowing was con- 
sidered. The method of integral relations was applied to simplify 
the governing equations and the starting solution was discussed. A 
detailed review of the particle drag and heat-transfer laws was in- 
= Some suggestions for further work were also discussed. 
( ) 


24230 (LA-UR—76-917) Numerical calculation of two phase 
flow in a shock tube. Rivard, W.C.; Travis, J.R.; Torrey, M.D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
Eng-36. 43p. (CONF-7608 10—2). Dep. NTIS $4.00. 

From Specialists meeting on transient two-phase flow; 
Toronto, Canada (3 Aug 1976). 

Numerical calculations of the dynamics of initially saturated 
water-steam mixtures in a shock tube demonstrate the accuracy 
and efficiency of a new solution technique for the transient, two- 
dimensional, two-fluid equations. The dependence of the calcu- 
lated results on time step and cell size are investigated. The effects 
of boiling and condensation on the flow physics suggest the merits 
of basic fluid dynamic measurements for the determination and 
evaluation of mass exchange models. 


24231 (SAND— 76-0247) Series solution of 

stationary thermal e Shouman, A.R.; Donaldson, 
A.B.; Werth, J. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 
1976. Contract AT(29-1)-789. 36p. Dep. NTIS $4.50. 

A series solution is obtained for one-dimensional, stationary 
thermal explosion problems by expressing the temperature in the 
reactive material in terms of an even power series of the position 
variable. Coefficients of this series are determined by replacing 
terms in the energy equation with their series equivalents and by 
equating coefficients of like powers. The resulting series is ex- 
amined for the condition of incipient thermal explosion, and the 
resulting critical parameters are tabulated. Specific geometries 
treated are the slab and the solid cylinder and sphere. 


2558 
from 

with 

gun 

sure 

Hintsches, E. Elektron Int 

The advent of high-power-density lasers has placed new 

requirements on optical reflectors. In particular, there is a need for 

surfaces of high purity metals that are free of minute defects, such 

as inclusions and voids, which can lead to ~ at —_ 

A single electrooptic crystalline 

of electrodes affixed thereto along opposite faces, and a second set 

of electrodes affixed to alternate opposite faces, is disposed within 

a laser cavity. The orientation of the crystal and selection of elec- 

trode faces is such that the application of two different electric 
fields can achieve simultaneous mode-locking of the laser with out- PO 
put coupling of the optical pulses. 
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24232 (SAND—76-0267) Flight-test base pressure measure- 
ments in turbulent flow. Bulmer, B.M. (Sandia Labs., Albuquerque, 
ain kote (USA)). Jun 1976. Contract AT(29-1)-789. 20p. Dep. 


relatively sharp 
(5 to 6 percent nose bluntness), slender (9-degree half angle) 
conical reentry vehicles are discussed. The measurements are 
presented as a function of Mach number to emphasize base pres- 
sure variations throughout the range M/sub infinity/ = 0.5 to 15 in 
turbulent boundary-layer flow conditions. A satisfactory data cor- 
relation is developed in terms of local cone parameters to assess 
the sensitivity of base pressure to nose bluntness and cone angle 
for vehicles characterized by very low heatshield ablation rates 
(mass addition parameter m-dot/rho/sub infinity/ V/sub infini- 
ty/A/sub B/ less than 0.001). Comparisons of experimental pres- 
sure coefficient (base drag) -with limited numerical solutions are 
included. 5 figures. 


24233 (ERDA-tr—152) Effect of the height of a flat slit on 
Kafengauz, N.L.; Bocharov, I.D. 1957. 
nm of V ploskoi shcheli na teplootdachu k 
vode. 16p. Dep. NTIS $3.30.” 
The results of an experimental investigation of the effect of 
the height of a flat slit on the conditions of appearance of heat 
exchange crisis during unilateral heating are presented. 


24234 The tensor of the coefficients of turbulent thermal con- 
- Galin, N.M. (Moscow Power Institute). High Temp. 
(USSR) (Engl. Transl.); 13: No. 5, 904-907(Sep 1975). 
An analysis is made of a hypothesis which permits calculat- 
ing the coefficients of the turbulent thermal conductivity as the 
components of a symmetrical tensor of the second rank. (AIP) 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 22441, 22443, 22708, 22709, 
23749, 23944, 23945 


24235 cae Sosa Instrumented impact testing using a 
Hopkinson bar apparatus. Nicholas, T. (Air Force Materials Lab., 
Wright-Patterson AFB, Ohio (USA)). Jul 1975. 3l1p. (AFML- 
TR—75-54). NTIS $3.75. 

A technique for conducting instrumented y impact 
tests using a Hopkinson bar is presented. Data for three grades of 
beryllium covering a range in impact velocities from 20 to 200 
in/sec (.5 to 5 mm/s) are obtained in the form of load-deflection 
curves from which maximum load, maximum deflection, and total 
energy are obtained. Results show good agreement with data on 
identical materials obtained from an instrumented impact test at 
54 in/sec (1.37 m/s) and from a standard Charpy impact machine 
at 135 in/sec (3.43 m/s). The advantages and limitations of the 
Hopkinson bar apparatus are discussed. 


24236 (AD-A—014937) Acoustic emission of graphite and 
boron fiber-reinforced aluminum composites during deformation 
and fracture. Final report. Grenis, A.F.; Levitt, A.P. (Army 
Materials and Mechanics Research Center, Watertown, Mass. 
(USA)). Jun 1975. 2ip. (AMMRC-TR—75-15). NTIS $3.25. 

Experimental acoustic emission techniques of sound detec- 
tion and analyses of pulse rate and pulse count as a means of 
evaluating fiber-reinforced composites are discussed. Since the 
stress-strain relationship for the composite, before fracture, was 
also obtained using conventional mechanical tension test equip- 
ment, it was possible to detect that region (strain) where signifi- 
cant fiber fracture began for a particular composite specimen. The 
composite materials of interest included graphite fiber-reinforced 
aluminum alloy 7000, boron fiber-reinforced aluminum alloy 6061, 
and boron fiber-reinforced aluminum alloy 2024. 


24237 (WARD-CG—3045-1) New ultrasonic technique for 

crack growth in metals at elevated temperatures. —— 
J.W.; Gowda, B. (Westinghouse Electric Co Madison, Pa. 
(USA). Advanced Reactors Div.). Apr 1976. Contract E(11-1)- 
3045. 63p. AT. 

A waveguide stand-off technique to transmit and receive 
sonic energy developed in this work makes it possible to measure 
crack lengths in elevated temperature environments. By the use of 
this technique high-sensitivity ultrasonic transducers, which are 
normally limited to environments below 500°F, can be used for 
elevated temperature applications. The technique has been suc- 
cessfully demonstrated for temperatures up to 600°F and the 
design of a unit to operate at 800°F in sodium/cavity gas environ- 
ment has been completed. Experiments show that the new 
technique can measure crack lengths with an accuracy of better 
than 0.005 in. The conditions necessary to construct a system to 
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monitor cracks with such accuracy at elevated temperatures are 
described. 


24238 Buckling and post-buckling of circular tubular 
sections. Bouwkamp, J.G. pp 583-592 of In Proceedings of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 toy 1975). 

'ONF-750516—P1. 

Results of axial load tests carried out on (8*/, in. x 0.219 
in.) seamless and (123/, in. x 0.250 in.) electric-weld Grade B line- 
pipes with slenderness ratios between 40 and 120 agreed 
reasonably well with predicted load values (using the tangent- 
modulus expression). Axial deformations prior to buckling were 
nonlinear. Local plastic buckling caused a drastic reduction of the 
post buckling strength. Results indicate that an offshore tower 
under lateral loads can deform under ultimate conditions signifi- 
cantly - than a linear elastic analysis would indicate, thus in- 
creasing the earthquake resistance. 


24239 Practical applications of neutron radiography and gag- 
ing. Symposium on nondestructive held at Gaithersburg, 
Md., February 10—11, 1975. Berger, H. (ed.). Philadelphia; 
American Society for Testing and Materials (1976). 327p. (CONF- 
750216—). $25.00. 

From Symposium on practical applications of neutron 
7 edad and gauging; Gaithersburg, Maryland, USA (10 Feb 

A separate abstract was prepared for each of the 24 papers 
presented at the conference. (TD) 


24240 Neutron radiography: an overview. Barton, J.P. (Oregon 
State Univ., Corvallis). Am. Soc. Test. Mater., Spec. Tech. Publ.; 
No. 586, 5-19( 1976). 

From Symposium on practical 
7) y and gauging; Gaithersburg, 

See CONF-750216—. 

Neutron radiography is a nondestructive testing technique 
similar to x-radiography that can have important advantages 
many specific situations. Large thicknesses of some dense metals 
can be penetrated; high sensitivity can be obtained for small details 
containing hydrogen and certain other light elements; materials of 
similar density can be contrasted: and highly radioactive objects 
can be neutron radiographed without interference from the gamma 
radiation. During the decade 1965 to 1975, industrial application 
of neutron radiography has grown rapidly due to (1) availability of 
suitable neutron sources, (2) advancements of the techniques, and 
(3) widening appreciation of the capabilities. Over 100 centers are 
now performing neutron radiography. Most use neutron beams of 
predominantly thermal energy from a nuclear reactor source, but 
there are examples of different techniques, some using different 
neutron energies, and some using accelerator or isotopic neutron 
sources. 


24241 Neutron sources for radiography and gaging. Cutforth, 
D.C. ( mne National Lab., IL). Am. Soc. Test. Mater., Spec. 
Tech. .; No. 586, 20-34( 1976). 

From Symposium on practical applications of neutron 
dn and gauging; Gaithersburg, Maryland, USA (10 Feb 

). 

See CONF-750216—. 

The paper is mainly a review of technical and economic 
characteristics of various types of neutron sources that could be 
considered for neutron radiography and gaging. Minimum applica- 
tion requirements along with sources that may be used to satisfy 
the requirements are presented. The primary organizations in the 
United States that offer commercial neutron radiography services 
are listed. Contacts at some organizations that manufacture and/or 
distribute neutron sources are also included. 


24242 Detection systems for neutron radiography. Berger, H. 
(National Bureau of Standards, Washington, DC). Am. Soc. Test. 
Mater., Spec. Tech. Publ.; No. 586, 35-57( 1976). 

From Symposium on practical applications of neutron 
radiography and gauging; Gaithersburg, Maryland, USA (10 Feb 


1975). 

See CONF-750216—. 

Image detection methods for neutron radiography are 
described and capabilities of the methods in terms of exposure 
requirements, spatial resolution, and contrast are given. Neutron 
energy ranges cold, thermal, epithermal, and fast are included, but 
emphasis is on detectors for thermal neutron images. Image 
methods include photographic film, real-time, track-etch, gas-cell, 
and ther t; major emphasis is on film techniques, 
both direct exposure and transfer. 


lications of neutron 
aryland, USA (10 Feb 
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24243 Personne! training and certification. Whittemore, W.L. 
(General Atomic Co., San Diego, CA). Am. Soc. Test. Mater., 
Spec. Tech. Publ.; No. 586, pete 

From Symposium on neutron 
and gauging; G fand. t USA (10 Feb 

See CONF-750216—. 

In order to make the full benefits of neutron radiography 
available in the nondestructive test (NDT) field, it has been neces- 
sary to formalize its application. A group under the Penetrating 
Radiation Committee of the American Society for Nondestructive 
Testing (ASNT) was organized to prepare a recommended prac- 
tice for neutron radiography. The recommended practices require 
the establishment of an appropriate certification program. The 
requirements on the employer to establish and maintain a qualifi- 
cation and certification program are outlined. To conduct a Pro- 
gram of nondestructive testing using neutron radiography requires 
the usual three levels of qualified and certified personnel. The pro- 
gram is administered by a Level Ill person. Routine exposure, 

reviews, and reporting of test results are the responsibilities of 

Level 1" I and Level II personnal. The amount of training and nature 
of the required practical examination are also specified. The 
recommended practices document assures users that NDT work in 
the field of neutron radiography is performed by qualified person- 
nel. Although no training courses are available to provide ex- 
perience in the depth required by the recommended practices 


fone "SNT.TC1A, short courses are provided at a number of 
locations to familarize user's representatives with the interpretation 
of neutron radiographs and capabilities and limitations of the 
technique. 


24244 Regulatory control for neutron . Kerr, G.W. 
(Atomic Energy Commission, Washington, DC). Am. Soc. Test. 
Mater., Spec. Tech. Publ.; No. 586, 93-105( 1976). 

From Symposium on practical applications of neutron 
ee y and gauging; Gaithersburg, Maryland, USA (10 Feb 

) 

See CONF-750216—. 

The regulatory framework which exists for the control of 
sources of radiation which are used in the field of neutron radiog- 
raphy is discussed. Those sources (reactors, subcritical assemblies, 

ial nuclear material, byproduct material, and neutron genera- 
tors) which are subject to AEC control are discussed. In addition, 
those sources of radiation (accelerators, high energy x-ray 
machines, and naturally occurring radioactive materials) which are 
regulated by Agreement States are discussed. The regulatory ac- 
tivities of the Non-Agreement States as they relate to non-agree- 
ment sources of radiation are increasing and are also discussed. 


24245 ASTM activities in neutron . Haskins, J.J. 
(General Electric Co., Pleasanton, CA). Am. . Test. Mater., 
Spec. Tech. = No. 586, 
From Symposium on_ practi 
ad and gauging; Gaithersburg, 
See CONF-750216—. 
Neutron radiography em from the laboratory into an 
NDT environment that deman standards for quality and per- 
formance. Many NDT areas were established before the advent of 
these standards. Neutron radiography, on the other hand, faced 
immediate pressure to produce in the shortest possible 
of time. To further complicate amare, neutron radiography 
its commercial life in high reliability aerospace applications 
which demanded rigid controis. In response to this obvious need 
the American Society for Testing and Materials has provided the 
formal mechanism for producing these standards since 1971 when 
bay ey E-7 on Nondestructive Testing established section 
1 


of encased i 


neutron 
and Hanger, Silas Mason Co., Inc., Amaril 
Mater., Spec. Tech. Publ.; No. 586, 117-124(1976). 

From Symposium on applications of neutron 

—ow and gauging; Gaithersburg, Maryland, USA (10 Feb 
) 

See CONF-750216—. 

A neutron capability has been established at 
the Pantex ERDA Plant, y ong Tex. A 3-MeV Van de Graaff 
generator has been installed and initial neutron radiographs have 
been made. The instrument has been employed to observe discon- 
tinuties of explosives encased in aluminum, lead, steel, Adiprene (a 
polyurethane), and combinations of these materials. These data 
demonstrate that the instrument possesses the capability of produc- 
ing satisfactory neutron radiographs of many explosive-loaded 
components fabricated at Pantex Plant. Additional work will be 
performed to fully determine the capabilities of the 3 MeV Van de 
Graaff generator. 


lications of neutron 
aryland, USA (10 Feb 


ERA VOL. 1, NO. 11 


24247 Neutron radiography as an ‘‘in-line’’ product acceptance 
tool. Johnson, P.L. (Monsanto Research Corp., Miamisburg, OH). 
Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 386, 124-133(1976). 
From Symposium on practical applications of neutron) 
y and gauging; Gaithersburg, Maryland, USA (10 Feb) 


See CONF-750216—. 

The background, advantages, and limitations of conven- 
tional x-ray or gamma-ray radiography in the acceptance inspec- 
tion of electro-explosive components is examined. The develop- 
ment and application of neutron radiography proceeds and demon- 
strates the unique contribution of this technique toward higher 
oo reliability when used as an '‘in-line’’ product acceptance 


1975). 


24248 Neutron radiographic nondestructive evaluation of 

structures. Dance, W.E. (Advanced Technology, Center, 
Inc., Dallas). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 586, 
137-151(1976). 

From Symposium on_ practical applications of neutron 
ew and gauging; Gaithersburg, Maryland, USA (10 Feb 

) 

See CONF-750216—. 

Neutron radiography with source intensities which are 
moderate relative to those of reactor neutron sources was found to 
be effective for nondestructive inspection of a variety of aerospace 
structures. By using either 2 mg of the isotope californium-252, or 
a 3-MeV Van de Graaff accelerator as neutron source, the 
technique was found particularly suited to evaluation of adhesive 
bonds in metal honeycomb and phenolic fiberglas-to-metal struc- 
tures. Adhesive flaws in a variety of bonded assemblies, including a 
set of test panels with built-in adhesive voids and unbonds, were 
detected by neutron radiographic inspection. In addition, detection 
of corrosion hidden within metal aircraft assemblies appears to be 
a promising application of neuron radiography. Corrosion products 
introduced into one such structure in the laboratory to simulate 
corrosion from a field situation were radiographically imaged for 
sizes ranging down to 0.030 in. in dia and 0.002 in. in thickness. It 
is expected that with continued improvements in imaging 
techniques and mobility of neutron sources for radiography the 
technique will gain one usage for routine nondestructive in- 
spection of many types of structures. 


24249 Neutron radiography to detect residual core in invest- 
ment cast turbine airfoils. Edenborough, N.B. (General Motors 
Corp., Indianapolis). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 
586. 152-157( 1976). 

From Symposium on practical applications of neutron 
= and gauging; Gaithersburg, Maryland, USA (10 Feb 

See CONF-750216—. 

Turbine engine blades and vanes for high-temperature appli- 
cations are generally cooled by internal passages formed by the in- 
vestment casting p The ling efficiency of the airfoil 
greatly depends on ) the removal of the ceramic core used to form 
the cooling passages. The detection of residual core in blades and 
vanes for operations above 2000°F is difficult with standard visual 
and x-ray techniques because of the complexity of the cooling 
passages. A technique using neutron radiography for improved 
residual core detection has been developed. The contrast is 
enhanced by "‘salting’’ the ceramic core base material with a 3 
percent concentration of gadolinium oxide. Commercial reactors 
on the west coast are used for this production inspection. Tur- 
naround time is approximately four days. Special fixtures were 
designed for both shipping and inspection. Neutron radiography is 
now a standard production technique for high-temperature engines 
at Detroit Diesel Allison. Recently this inspection has been made a 
part of the vendor requirements. 


24250 Neutron radiography with a Van de Graaff accelerator 
for aerospace applications. Swanson, F.R.; Kuehne, F.J. (Grumman 
Aerospace Corp., Bethpage, NY). Am. Soc. Test. Mater., Spec. 
Tech. *publ.; No. 586, 158-167(1976). 

From Symposium on practical applications of neutron 
7) eed and gauging; Gaithersburg, Maryland, USA (10 Feb 

See CONF-750216—. 

The objective of this effort was to develop a thermal 
neutron radiography capability based on a 3-Mev Van de Graaff 
research accelerator, and to apply it to company-related aerospace 
inspection problems. The research conducted for determining an 
efficient system design, its final design features, and radiography 
beam specifications are explained. An example of its use in provid- 
ing inspection information for the design of a space vehicle heat 
pipe system is presented. 
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24251 Californium-based neutron radiography for corrosion 
detection in aircraft. John, J. (IRT Corp., San Diego, CA). Am. 
Soc. Test. Mater., Spec. Tech. Publ.; No. 586, 168-180( 1976). 

From Symposium on lications of neutron 
on, USA (10 Feb 

See CONF-750216—. 

In support of an overall program aimed at minimizing disas- 
sembly and reducing inspection time during aircraft maintenance, 
a series of projects ate been carried out to determine the feasibili- 
ty of applying neutron radiographic techniques to the nondestruc- 
tive (NDT) inspection of aircraft and aircraft components. These 
investigations have clearly demonstrated the superiority of neutron 
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plastics in industrial samples. Well logging extends the neutron 
gaging to encompass many neutron properties and reactions 
besides thermalization and capture. Neutron gaging also gives in- 
formation on organic structure and concentrations of a variety of 
elements or specific compounds in selected matrices. 


24256 Nondestructive testing of ceramics: monograph for x- 
and y-radiography. Shackelford, J.F. (Univ. of California, Davis). 
Am. Ceram. Soc. Bull.; 55: No. 2, 210(Feb 1976). 
From 77. annual meeting of the American Ceramic Society; 
a DC, USA (5 May 1975). 
utility of nondestructive testing for ceramics is 
oniaiiian and a monograph is presented to simplify the appli- 
ition of x- and y-radiographic measurements. (LCL) 


radiography over all other NDT techniques in its ability to detect 
surface and subsurface corrosion in aircraft structure. This capa- 
bility is particularly significant where the corrosion is hidden be- 
hind thick metallic structural members. The neutron radiographic 
technique has been applied successfully to detect corrosion in the 
wing tank of E-2C, C-130, and DC-9 aircraft; rear stabilators of F- 
4 and F-111 aircraft; aft spar, starboard and port wing, and rudder 
of the F-8; fuselage skin of the 727; rotary blades of AH-1 and SH- 
3 helicopters; rotary tail flaps of the UH-2 helicopter; and nose 
landing gear of A-7 aircraft. 


24252 Nuclear applications of neutron radiography and gaging. 
Haskins, J.J. (General Electric Co., Pleasanton, CA). Am. Soc. 
Test. Mater., Spec. Tech. Publ.; No. 586, 235-237( 1976). 

From Symposium on practical applications of neutron 
=e and gauging; Gaithersburg, Maryland, USA (10 Feb 

See CONF-750216—. 

Applications of neutron radiography and gaging to nuclear 
components are discussed. Neutron-based examinations have the 
unique ability to discriminate between isotopes and to inspect 
radioactive materials. Applications of neutrons to radiography and 
gaging include neutron transmission, neutron scatter, neutron 
production, and measurement of radiation produced by neutron in- 
teractions. 


24253 Miscellaneous applications of neutron radiography. Un- 
derhill, P.E.; Newacheck, R.L. (Aerotest Operations, Inc., San 
Ramon, CA). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 586, 
252-267( 1976). 

From Symposium on practical applications of neutron 
radiography and gauging; Gaithersburg, Seed, USA (10 Feb 
1975). 

See CONF-750216—. 

A cross section of neutron radiographic applications ex- 

perienced by Aerotest Operations, Inc., a production neutron 
Siennaaie facility is presented. The purpose of the paper is to 
demonstrate the breadth of industrial interest in this relatively new 
nondestructive technique. 


24254 Neutron radiographic enhancement using doping materi- 
als and neutron radiography applied to museum art objects. Hillig, 
O.R. (Rockwell International, Canoga Park, CA). Am. Soc. Test. 
Mater., Spec. Tech. Publ.; No. 586, 268-276( 1976). 

From ——— on practical applications of neutron 
radiography and gauging; Gaithersburg, Maryland, USA (10. Feb 
1975). 

See CONF-750216—. 

Two different areas are covered which demonstrate other 
applications for neutron radiography. The first, (“Neutron Radiog- 
raphy Enhancement Using Doping Material,’’ shows how the 
radiographic image can be enhanced in the area of interest to pro- 
vide greater contrast and thereby show more detail. The second, 
‘Neutron Radiography Applied to Museum Art Objects, 
describes work Atomics International has done with the Los An- 
geles County Museum of Art to examine ancient castings to reveal 
the internals of the castings. 


24255 Miscellaneous neutron techniques. Iddings, F.A. 
(Louisiana State Univ., Baton Rouge). Am. Soc. Test. Mater., Spec. 
Tech. Publ.; No. 586, 303- 306( 1976). 

From Symposium on_ practical applications of neutron 
radiography and gauging; Gaithersburg, Maryland, USA (10 Feb 
1975). 

See CONF-750216—. 

Attention is brought to the less often uses of neutrons in the 
areas of neutron radiography, well logging, and neutron gaging. 
Emphasis on neutron radiography points toward the isotopic sen- 
Sitivity of the method versus the classical bulk applications. Also 
recognized is the ability of neutron radiography to produce image 
changes that correspond to thickness and density changes obtained 
in photon radiography. Similarly, neutron gaging applications 
center on the measurement of radiography. Similarly, neutron gag- 
ing applications center on the measurement of water, oil, or 


test 

(General Electric Co., Schenectady, NY). Mater. ‘Eval; 34: No. 2, 
45-48(Feb 1976). 

The sensitivity of an ultrasonic shear wave inspection is ad- 
j by setting the instrument gain control to obtain a specified 
echo amplitude from a reference defect placed in the part to be 
tested or in an equivalent calibration block. The size and shape of 
the reference defect are governed by the applicable material 
specification. Side-drilled holes, V-notches, and _ rectangular 
notches are commonly used for this purpose. The test sensitivity is 
strongly affected by the reference defect geometry, incident shear 
wave angle and the frequency. Usually, these parameters are not 
rigidly specified but are only required to be inside a range of 
values. The wide variation in test sensitivity than can be obtained 
by varying these parameters within the range permitted by material 
specifications is demonstrated. 


24258 Radiographic inspection of steam generator tubes. Ward, 
C.T. (to Combustion Engineering, Inc.). US Patent 3,958,120. 18 
May 1976. Filed date 12 Nov 1973. 14p. 

The apparatus and a method for the inspection of tubes in a 
steam generator include a film-bearing cassette probe insertable 
into a target tube to a predetermined region to be inspected and a 
source of radiation, preferably a radioisotope, insertable into a 
tube adjacent the target tube to a position laterally adjacent the re- 
gion to be inspected on the target tube. The cassette probe is suffi- 
ciently flexible to transit regions of tight tube curvature. 8 claims, 
12 drawing figures. 


24259 Thoughts on emerging NDE technology for the nuclear 
power industry. Dau, G.J. (Electric Power Research Inst., Palo 
Alto, CA). Met. Prog.; 109: No. 6, 35-38(Jun 1976). 

Nondestructive evaluation can play a great role in combat- 
ing the energy squeeze through improvements for safety and relia- 
bility-economics. It is believed that significant advances can occur 
in several areas: computer analysis, eddy current inspection, 
radiography, ultrasonic inspection, and acoustic emission. Each 
area is discussed briefly. (DLC) 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 24384 


24260 Rupture disc subassemblies (stock) (specifications) (12 
May 1975) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2498). 

5 drawings. 

Specifications are given for rupture disc subassemblies used 
to prevent accidental overpressurization of tritium systems. When 
the discs rupture, the gas is vented to a containment system to 
reduce system pressure. The hazards, test procedures, and com- 
ponents of the subassemblies are outlined. (PMA) 


24261 Containment tank assembly (stock) (specifications) (1 Jul 
1974) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2499). 

4 drawings. 

Specifications are given for a pressure vessel used as a 
secondary container in tritium systems. If the primary area has a 
failure, this vessel will contain the gas until it can be removed 
under emergency procedures. Hazards, test procedures, and the 
components are outlined. (PMA) 


24262 Com enclosure (specifications) (6 Mar 1973) 
(Engineering Materials. (California Univ., Livermore (USA). . 
Lawrence Livermore Lab.). (CAPE—2500). 

Safety engineering information is given for a container used 
to house the compressor in a high pressure hydrogen gas system. 
The enclosure is to contain leaks and is normally 


| 
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at about | x 10-* torr. Safety considerations include max- 
imum pressure after com failure, earthquake forces, floor 
loading, and lifting load. (PMA) 


24263 Thermocouple gage tube for use in a vacuum-pressure 
environment (specifications) (3 Jun 1971) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2506). 

4 drawings. 

A description is given of the fabrication and testing of a 
thermocouple pressure gage tube rated for 300 psig. The gage was 
designed for use in a gas containment system to control an abort 
system in case of leaks. The abort system is normally operated at | 
(PMA) 


24264 (LA-tr—76-8) Acoustics-sound signal for emergency 
evacuation. Tardif, J. Oct 1975. Translation of French Standard 
ee 5p. Dep. NTIS $3.50. 

object of this standard is to establish the temporal and 
tion. This signal will be the only sound signal to be used for emer- 
gency evacuation of buildings throughout the country. It will be 
used particularly in all public buildings and all very high buildings. 
It will not apply to ships nor to certain types of establishments for 
which special regulations already exist. 


VACUUM ENGINEERING 


24265 § Thermocouple vacuum tube tube (stock) (specifications) 
(1 Jul 1974) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2496). 

4 drawings. 

Specifications are given for thermocouple vacuum gage 
tubes which can be used in systems pressurized with hydrogen due 
————— Hazards and testing procedures are out- 

(PMA) 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 24006, 24101, 24145, 25161 


24266 (AD-A—014364) Exploratory development of magnetic 
bubble domain material for application in Air Force solid state mass 
memory Final report, 27 Nov 1972—30 Nov 1974. Heinz, 
D.M.; Elliott, M.T.; Henry, R.D.; Stearns, F.S. (Rockwell Interna- 
tional Corp., Anaheim, Calif. (USA). Electronics Research Div.). 
Mar Contract F33615-73-C-5017. 98p. (C—73-4.25/501). 
NTIS $4.75 

See also AD—775718. 

The objectives of this program were to develop bubble 
domain materials which perform in military environment and meet 
device goals of a bit density of 1M bit/sq. in., a data rate of 1 MHz 
and an operating temperature range of -25 to 75°C. All of these 
program objectives have substantially been met. The military en- 
vironment was considered to consist of extremes of temperature, 
dynamic mechanical stress and radiation. Bubble device operation 
over the temperature range of -25 to 75°C was in the 
were — on bubble domain garnet films, and results were ob- 
tained that d the abs of potentially deleterious mag- 
netomechanical effects. Radiation studies on a related program 
which was coordinated with this one show the bubble garnets to be 
very tolerant of nuclear radiation. Thus bubble domain garnet 
materials should perform satisfactorily in such an environment. 


24267 (SAND—75-0663) Electrical properties of printed wir- 
ing boards. Jennings, C.W. (Sandia in. Al ue, N.Mex. 
ge May 1976. Contract AT(29-1)789. 61p. Dep. NTIS 


Results of a series of tests to establish electrical parameters 


yed graphical 

. The results include voltage holdoff, 

carrying capacity and insulation resistance for double sided 

bare, coated and encapsulated boards. The boards were fabricated 
by a panel plating process and contain variable conductor widths 
and separations. Breakdown voltage in room environment did not 
occur below 1 kV for any spacing on a board. Average breakdown 
voltage in kV followed the relationship, V = 3.1 S®°."', where 
pap S ranged from 0.25 to 1.5 mm. Parylene or urethane 
coated, urethane foamed, and glass m a oe en- 
capsulated boards had higher breakdown voltages than bare 
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boards. At low pressure, 660 Pa (5 torr), breakdowns which 
ranged from 0.4 to 25 kV were not a function of conductor 
separation. Low pressure breakdown voltage was generally higher 
for coated or en lated boards although the difference was not 
nearly as great as for room conditions. Current carrying capability 
of conductors was evaluated from the temperature rise generated 
with step increases in current. Variations in temperature rise 
between conductors with the same nominal or design width were 
correlated with measured differences in conductor cross sectional 
areas. Resistances calculated from conductor lengths and cross 
sectional areas were within 10 percent of the measured values. At 
normal operating temperatures, coated and encapsulated boards 
were similar in current carrying capacity to bare boards. At cur- 
rents which caused conductors on bare boards to rapidly burn 
through, encapsulated conductors increased slowly in temperature 
until the encapsulation degraded and ruptured. Insulation re- 
sistance for all boards from 1 to 230 teraohms at 10 to 30 
percent RH. At 92 to 100 percent RH resistance was | to 4 
decades lower. 


24268 (SAND— 76-0098) Effects of substrate temperature on 
silicon nitride cracking of beam lead devices during thermocompres- 

sion wobble bonding. Bushmire, D.W.; Chavez, E.L.; Finley, MH. H. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1976. Goateant 
AT(29-1)-789. 20p. Dep. NTIS $3.50. 

Recent failures in several completed Sandia Laboratories’ 
electronic systems have traced to specific format 25 beam lead 
transistors and diodes. More extensive failure analysis on the 
devices showed them to exceed their respective specifications in 
electrical leakage. All of the failed devices were eaanes to have 
one thing in common: cracked silicon nitride over the beams. 
These observations triggered several investigations to determine if 
cracked silicon nitride causes electrical failures, where (processing, 
assembly, etc.) nitride cracking occurs, and when nitride cracking 
can be reduced or eliminated. The effects of changes in substrate 
temperature and fofce upon nitride crackin; -_ bonding are 
described. Devices were bonded at 150, 200, 50°C, and at 
250 and 525 gms of force, and the amount of nitride damage in 
the bonding operation was determined. Neither parameter had 
large effects in cracking. The pulled strength and failure modes 
were recorded. The results showed that approximately 22 percent 
of the devices developed silicon nitride cracks over the beams. 
Total production handling and processing result in 80 to 90 per- 
cent of the devices having cracked nitride. Although the sample 
size is small (63 devices), it does not appear that cracking is 
dependent on the substrate temperature over the range used in this 
evaluation. The high level of nitride cracking in production must 
be caused by other production processes or by a difference in the 
bonding conditions for production as compared to the bonding 
done for this evaluation. 


24269 (SAND—76-0112) Development of a 
quartz microcircuit 


18p. 

z ye the work done in developing an inter- 
oun pability for attaching to a tungsten metallized Al,O; 
package a mounting clip used to hold small (0.051 mm thick x 
6.35 mm in diameter) quartz crystal resonators in a nearly stress- 
free manner. This mounting chip serves as a mechanical support 
and an electrical connection to the outside of the package. The 
mount and its bond to the package must be strong enough to hold 
the crystal in place through a 1000 g 6 msec shock environment. 
The bonding techniques considered were ultrasonic, thermocom- 
pression, thermosonic, and parallel gap welding. The mounting 
materials evaluated were gold, gold plated kovar, nickel, elgiloy, 
paliney, and neyoro G. The gold ribbon was selected as the most 
parallel gap welding. 


24270 (SAND— 76-5032) Calculations on the stress compen- 
sated (SC-cut) quartz resonator. EerNisse, E.P. (Sandia Labs., Al- 
sie ab N.Mex. (USA)). 1976. 8p. (CONF-760614—1). Dep. 
NTIS 
From 30. annual frequency con symposium; A 

City, New Jersey, United States of America on USA (2 Jun 1976). 

Theoretical calculations have been carried out on the 
doubly-rotated SC-cut quartz resonator. The resonant frequency of 
this resonator is free from the third-order elastic constant effects 
of static mechanical stress bias. Calculations show that this stress 
compensation can be adjusted independently from the oe 
compensation during fabrication. Angular tolerances necessary to 
attain the stress compensation are investigated. The theoretical 
results are shown to agree quantitatively with recently published 
thermal shock measurements. Gneral expressions for the SC-cut 
and AT-cut are provided to allow simple calculation of the 
frequency shifts due to any static mechanical stress bias. 
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24271 (SAND— 76-5329) Electrical in 
thick film resistors. Pike, G.E.; Seager, C.H. (Sandia Labs., Al- 

uerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 13p. 
(CONF-761004—1). Dep. NTIS $3.50. 

From International microelectronics symposium; Vancouver, 
B. C., Canada (11 Oct 1976). 

The structural and electrical transport characteristics of 
several ruthenium based, thick film resistor systems were studied 
for the purpose of determining the dominant electrical conduction 
mechanism(s). This study included one custom and three commer- 
cially formulated systems with resistivities from 107 to 10° 0/ 
square. To analyze the thick film microstructure, we have used 
scanning electron microscopy, electron microprobe analysis, and x- 
ray diffraction. Within a glass matrix we find a three-dimensional 
network of connected metal oxide particles which have the 
pyrochlore structure. For the electrical transport Properties we 
have made many different types of measurements. However, in this 
paper we shall mainly discuss only two: the temperature depen- 
dence from 1.2 to 400°K and the electric field dependence from 0 
to 30 kV/cm of thick film conductance. Although the chemistry of 
these resistor systems is varied and complex, we find that their 
electrical properties are remarkably similar in many respects. As a 
function of temperature all resistors studied show a broad con- 
ductance maximum at several hundred K and a 

conductance decrease at and below 4°K. At low elec- 
tric fields (E less than 0.1 kV/cm) there is a field dependence of 
the conductance which is quite sharp at approximately 4 K and 
which nearly vanishes above 300°K . At higher fields the con- 
ductance increases substantially at all temperatures (pulse 
techniques were used to avoid heating). Our results are compared 
to the predictions of several previous conduction models. We in- 
terpret our results in terms of a model in which tunneling between 
metal oxide particles is shown to play an important role. 


24272 (UCRL—51887) Maximization of energy in the output 
of a linear system. Dudley, D.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Apr 1976. Contract W- 
7405-Eng-48. 49p. Dep. NTIS $4.00. 

A time-limited signal which, when passed through a linear 
system, maximizes the total output energy is considered. Previous 
work has shown that the solution is given by the eigenfunction as- 
sociated with the maximum eigenvalue in a Hilbert-Schmidt in- 
tegral equation. Analytical results are available for the case where 
the transfer function is a low-pass filter. This work is extended by 
obtaining a numerical solution to the inte equation which al- 
lows results for reasonably general transfer functions. 


24273 Work function unit (7 Oct 1974) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE— 2484). 

14 drawings. 

A description and schematic diagrams are given for a unit 
to measure changes in sample work functions under various experi- 
mental conditions. The device supplies an acceleration voltage to a 
Leed gun module (separate from the chassis), and it measures the 
electron current due to the electron beam striking the sample. A 
discussion is given of the theory of operation, system stability, and 
operating modes. (PMA) 


24274 Air-bearing LVDT transducer (nd) (Engineering Materi- 
als). (Oak Ridge Y-12 Plant, Tenn. (USA)). 
(CAPE—2324(Rev.1)). 

4 drawings. 

The design of a cartridge-type LVDT (linear variable dif- 
ferential transformer), using a hydrostatic air bearing, is presented. 
Typically, standard LVDT transducers have a short life; due, 
mainly, to sticking, which renders the gage head useless. Another 
characteristic of the standard LVDT is a gaging force of 20 to 30 
grams which is sufficient to damage parts made of soft metals such 
as aluminum or copper. The use of an air bearing permits a gage 
head movement which is smooth and free of sticking, and an ad- 
justable air-bleed screw permits the gaging force to be varied from 
2 to 10 grams. Vacuum assist can be added to permit gaging from 
either direction and to reduce gaging forces to as low as 0.1 gram. 
Although not intended to be a universal gaging head, the air-bear- 
ing gage head seems to be extremely well suited for some applica- 
tions, namely: (1) in a dusty environment where the Positive -dis- 
placement sealing action of the air coming from all openings can 
prevent dust from entering; (2) in an environment where petrole- 
um-based lubricants are not allowed; (3) on inspection and gaging 
machines where the installation is semipermanent and the running 
of air lines is not cumbersome; (4) on gaging materials which are 
ordinarly damaged by the gaging forces of standard LVDT trans- 
ducers; and (5) at tool-setting stations for precision NC machines 
using diamond tools where only the lightest gaging forces are per- 
missible. 


ENGINEERING 


24275 § GeMSAEC system 2A (Aug 1973) (Engineering 
als). (Oak Ridge National Lab., Tenn. (USA)). (CAPE—2457). 

12 drawings. 

Drawings and a parts list are given for a system consisting of 
a controller for an analog-to-digital converter and a signal condi- 
tioning power supply. tails include etched circuit boards, 
metalphoto decals, computer system components and cabinet 
usage, a logic diagram for the controller, a cabling circuit diagram 
for the power supply, and casette recorder mechanical details. 


(PMA) 
‘ Controllatron Sep 1965) 
Sandia Labs., uerque, 
(CAPE—2512). 
13 drawings. 
Drawings and fabrication notes are given for a controllatron 


tube. Drawings include the tube assembly, assembly body, shield, 
grid assembly, frame assembly, and header assembly. (PMA) 


24277 +=MCS-8 display option, 16 x 64 (7 Nov 1974) 
Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2487). 
8 drawings. 
Drawings are given for three output options for a 
microcomputer: (1) the ‘Smart Terminal’’, in which the plug-in 
ic cards, complete with electronics, are housed in the base of a 
type; (2) a second teletype option, but with the logic cards and 
electronics contained in a separate rack mountable chassis; and 
(3) the ‘'CRT-Terminal’’, which provides the operator with an 
electronic keyboard and cathode ray tube for alpha-numeric or 
bar-graph visual readout. (PMA) 


24278 66G CAIAC—611 CRT controller (22 Oct 1973) 
Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2491). 

15 drawings. 

Drawings are given for a CAIAC (Cable Assisted Informa- 
tion Asynchronous Communication) intended for transmitting 
computer output to high-speed devices such as storage CRTs, prin- 
ters, plotters, etc. The serial information path is not necessarily 
restricted as to data encoding scheme or information rate, so that 
the linkage can be used for a variety of information communica- 
tions. (PMA) 


24279 8080 micropocessor board and control board: specifica- 
tions (1 Sep 1974) Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2494). 

18 drawings. 

Specifications and drawings are given for a microprocessor 
board and a control board module for a microcomputer system. 
The various signals that are sent or received by the microprocessor 
board are explained, and some background information on the 
central processor unit chip is given. The control board module 
ge wage all clock, timing status information, and control signals 

or the microprocessor board. (PMA) 


Materi- 
N.Mex. (USA)). 


including switching elements utilizing 
superconductive tun effects. Baechtold, W.; Gueret, P.L. (to 
International Business Machines Corp.). US Patent 3,953,749. 27 
Apr 1976. Filed date 2 Dec 1974. 18p. 

Two Josephson gates are connected in series to a low im- 
pedance voltage source. Each junction is bridged by a load im- 
pedance. The feed voltage is maintained in the order of the gap 
voltage which correponds to the voltage drop across a Josephson 
junction when it is in its single-particle-tunneling state. Therefore, 
only one out of both Josephson elements can exist in the voltage 
State at a time, and the other junction is forced to assume the su- 
perconducting pair-tunneling state. In its symmetric form, the basic 
circuit can be as flip-flop or storage means. If asymmetric, 
the basic circuit shows monostable switching behavior, and it can 
be used as logic gate. Circuit asymmetry can be caused either by 
design using different junction areas or electrically by proper bias 
control currents applied to either or both gates of the basic circuit. 
The degree of symmetry or asymmetry can even be shifted with 
electrical means. AND and OR gates and inverting embodiments 
which perform logic NAND and NOR functions are shown. 


24260 Binary circuitry 
neling 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 23218 


24281 Critical assessment of waste conversion to energy. 
Gorges, H.A.; Thomas, A.D. pp 229-234 of In Proceedings of the 
21st annual technical meeting. Vol. I. Mt. Prospect, IL; Inst. of En- 
vironmental Sciences (1975). 


2564 ERDA ENERGY RESEARCH ABSTRACTS 
PARTICLE ACCELERATORS 


From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P1. 

A method is proposed which will, on a continuous basis, 
assist the manager of a solid waste operation to achieve his prime 
objectives of waste reduction, resource recovery, and profitability. 
The method synthesizes the two techniques of process engineering 
and industrial engineering. The method allows one to design a 
specific plant for a particular area and market and to adjust the 

tion to reflect m industrial, environmental, 
and financial change 


24282 City wastewater re-used for power plant cooling and 
boiler make-up. Ladd, K. (Southwestern Public Service Co., 
Amarillo, TX). pp 165-171 of In Water management by the elec- 
oa industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas 
( 

From 8. water resources symposium; Austin, Texas, United 
States of America °USA® (14 Jan 1975). 

See CONF-750140—. 

The experiences of the Southwestern Public Service Co. in 
producing usable industrial water from sewage effluent in Amaril- 
lo, Texas, are described. The treated waste water is used for either 
power plant cooling towers or for boiler make-up. Steps in the 
sewage effluent process include chlorination, softening with cold 
lime, and treatment with sulfuric acid to control pH. After these 
processes the water can be satisfactorily used in cooling towers. To 
obtain high-purity boiler make-up water the effluent is further 
processed by filtering, treatment in a reverse osmosis unit to 
remove 80 to 85 percent of the dissolved solids and all organic 
constituents, and finally, demineralized. The treatment and use of 
sewage effluent water in power plants is advantageous because the 
sewage effluent is available and its use conserves valuable ground 
and surface water supplies. The long term cost of sewage effluent 
for industrial water for cooling approaches the cost of the more 
valuable fresh water. (LCL) 


24283 Design of advanced desalting processes (reverse osmosis). 
Lindemann, K. (Southwest Public Service Co., Amarillo, TX). pp 
196-204 of In Water management by the electric power industry. 
Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The design, operation, performance and economics of a 
reverse osmosis unit used by the Southwest Public Service Co. 
(Texas) to produce high-purity make-up water for boilers from 
pre-treated sewage effluent are described. It is concluded that 
reverse osmosis is a valuable component in a boiler water make-up 
plan; the units operate with very few problems; and, with even low 
fee ore membranes in pilot plant operation, a savings of over 

8,000/yr. in make-up water costs was achieved. (LCL) 


24284 Utilization of waste products containing chlorine in the 
production of chlorinated organic compounds by combination of ox- 
ychlorination with combustion. Prahl, W.H. US Patent 3,950,443. 
13 Apr 1976. Filed date 27 Sep 1973. 16p. 

Two byproducts of the chiorine-consuming industry, weak 
hydrochloric acid and chlorine-containing organic wastes, are util- 
ized in the production of chlorinated organics, preferably 
hydrocarbons, by oxychlorination. The chlorine-containing organic 
waste is burned, liberating its chlorine content as HCl, its heat 
content being used to evaporate weak hydrochloric acid by direct 
contact with the combustion gases, and the mixture is passed, with 
organics, preferably hydrocarbons, and air, over an oxychlorination 
catalyst of the Deacon type. The chlorinated organic, preferably 
hydrocarbon, is recovered by conventional means. 


24285 System for sludge. Inoue, K.; Shimizu, A. (to 
Inoue-Japan Research Inc.). US Patent 3,962,069. 8 Jun 1976. Pri- 
ority date 21 Sep 1973, Japan. 8p. 

A system for formation treatment of sludge is described in 
which an endless belt screen forms an electrode which extends 
over a portion of its path into the fluid sludge and is juxtaposed 
with another electrode therein so that the application of an electri- 
cal potential across the electrodes results in the formation of a 
consolidated and partly dewatered sludge deposit upon the screen 
electrode. The latter then carries the deposit to a drying chamber 
and preferably thereafter to an incinerator chamber in which the 
—_ — is incinerated alternatively, the dry sludge layer can 

be removed 
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DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 24246, 24250, 24293 


24286 (AD-A—016563) The design and flight test of a 30 kW 
rocket-borne electron accelerator module (EXCEDE II test). HAES 
report number 22. Final report, 23 Dec 1974—31 Jul 1975. 
Shepherd, O.; Carpenter, J.W.; Reidy, W.P.; Sheehan, W.A.; 
Zehnpfennig, T.F. (Visidyne, Inc., Burlington, Mass. (USA)). 15 
5 Contract F19628-75-C-0115. 128p. (VI—289). NTIS 

Report on the High Altitude Effects Simulation Program. 

A 30 kW, 3 kV rocket-borne electron accelerator was 
designed, fabricated, tested and launched from the Poker Flat 
Research Range as part of the EXCEDE Program. Additional 
rocket-borne and ground instrumentation provided diagnostic in- 
formation to evaluate accelerator performance. The high voltage 
power supply and electron guns were designed specifically for high 
power deposition. This engineering test demonstrated the accelera- 
tor met its design criterion. (GRA) 


24287 S: radiation in soft x-ray emission spectrosco- 
py. Faessler, A. (Univ., Munich). pp 801-802 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A two meter concave grating grazing incidence spectrome- 
ter with photoelectric registration was constructed for absolute 
wavelength measurements synchrotron radiation at DESY. With 
the accelerator usually running at energies near 7.5 GeV and cur- 
rents of a few milliampere, a strong background and a poor peak 
to background ratio were obtained. The K-emission bands of 4 Be, 
5 B, and 6 C (in the form of diamond and graphite) were ob- 
served, but on account of the insufficient counting statistics, only 
the general shape of the bands was obtained without the structural 
details necessary for comparison with the results of theoretical 
work. It was found, however, that the accuracy of the measure- 
ments was sufficient to allow the determination of the fluorescence 
yield of these elements from the measured intensities of their emis- 
sion bands by using the fact that the absolute intensity of the 
synchrotron radiation is known. 


24288 Superconducting cyclotron: neutron source for therapy. 
Bigham, C.B.; Schneider, H.R. (to Atomic Energy of Canada 
a US Patent 3,925,676. 9 Dec 1975. Filed date 31 Jul 1974. 


A neutron source for medical therapy purposes is described. 
The cyclotron consists of: an iron metal housing acting as a mag- 
netic yoke, magnetic shield, radiation shield, and vacuum vessel; a 
pair of superconducting coils mounted in a cavity in the housing, 
the coils being cooled to superconducting temperatures; an ion or- 
biting region defined by pairs of sectoral-shaped rf electrode struc- 
tures focusing flutter poles mounted in the intense magnetic field 
between coils; a source of ions; an ion target to produce neutrons; 
a channel formed in the iron housing from the target to the exteri- 
or for passage of the beam of neutrons formed at the target, the 
channel acting as a beam collimator; and a mounting structure for 
movably mounting the cyclotron and target such that the neutron 
beam produced can be employed at more than one position. 


24289 Particle accelerator. Ress, R.I. (to Kreidl Chemico 
Physical KG). US Patent 3,935,503. 27 Jan 1976. Filed date 26 
Nov 1973. 10p. 

Charged particles are entrained in a predetermined 
direction, independent of their polarity, in a circular orbit by a 
magnetic field rotating at high speed about an axis in a closed 
cylindrical or toroidal vessel. The field may be generated by a 
cylindrical laser structure, whose beam is polygonally reflected 
from the walls of an excited cavity centered on the axis, or by 
high-frequency energization of a set of electromagnets perpendicu- 
lar to the axis. In the latter case, a separate magnetostatic axial 
field limits the orbital radius of the particles. These rotating and 
stationary magnetic fields may be generated centrally or by in- 
dividual magnets peripherally spaced along its circular orbit. 
Chemical or nuclear reactions can be induced by collisions 
between the orbiting Particles and an injected reactant, or by 
diverting high-speed particles from one doughnut into the path of 
counterrotating ast wag in an adjoining doughnut. 
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24290 Multistage charged particle accelerator, with high- 
vacuum insulation. Holl, P. (to Polymer-Physik GmbH). US Patent 
3,949,265. 6 Apr 1976. Priority date 22 Jan 1973, German, 
Federal Republic of (F.R. Germany). 6p. 

A multistage charged-particle accelerator for operating with 
accelerating voltages higher on 150 kV is described. The device 
consists essentially of a high-voltage insulator, a source for produc- 

ing charged particles, a Wehnelt cylinder, an anode, and a post-ac- 
pe fen tube containing stack-wise positioned post-accelerating 
electrodes. A high vacuum is used for insulating the parts carrying 
the high voltages, and at least one cylindrical screen ——— 
these parts is interposed between them and the vacuum vesse! 
which can itself also function as a cylindrical screen. 
24291 Linear particle accelerator using magnetic mirrors. 
Tran, D.T,; Tronc, D.; Kervizic, J.; Perraudin, C. (to C.G.R.- 
Mev.). US Patent 3,956 634. 11 May 1976. Priority date 4 Feb 
1974, France. 6p. 

The design is given of a particle accelerator for obtaining 
high energy particle beams. The accelerator consists of a structure, 
one mirror or two mirrors with magnetic achromatic and stigmatic 
deviators, and a source of particles located at the entry of the ac- 
celerating structure. The annular shape allows the accelerated par- 
ticles which have passed twice through the accelerating structure 
to cross the source. The axis of the source is coincidental with the 
axis of the accelerating structure. Magnetic fields are determined 
in such a manner that the mirrors totally reflect those particles 
having a predetermined energy level and totally transmit the parti- 
= an energy level higher than this predetermined energy 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


24292 (AD-A—015307) Autoacceleration of intense electron 
beams by coaxial cavity structures. Interim Siambis, J.G. 
(Naval Research Lab., Washington, D.C. (USA)). Aug 1975. 18p. 
(NRL-MR—3107). NTIS $3.25. 

Tonk's theorem and Faraday’s law are to study the 
autoacceleration interaction of an intense hollow beam with a 
coaxial transmission line cavity, assuming the constant-current ap- 
proximation. The autoacceleration voltage is found proportional to 
the beam current and the inductance per unit length of the coaxial 
transmission line. Comparison with experimental data indicates 
that the coupling coefficient is of the order 1/2. The creation of a 
virtual cathode near the autoacceleration region under certain 
beam and geometry conditions gives rise to a virtual cathode ac- 
celeration voltage. This voltage is found to be proportional to the 
inductance per unit length of the annular region between the hol- 
low beam and the drift tube as well as the amount of charge per 
unit length reflected from the virtual cathode. 


24293 (AD-A—015896) Preliminary design parameters for the 
auto-resonant acceleration of protons utilizing the FX-25 or FX-100 
electron beam sources. Final report, May—Dec 1974. Drummond, 
W.E.; Bourianoff, G.I; Hasti, D.E.; Riestra, W.W.; Sloan, M.L. 
(Austin Research Associates, Inc., Tex. (USA)). Aug 1975. Con- 
tract F29601-74-C-0079. 73p. (ARA—166; I-ARA—74-U-187). 
NTIS $4.25. 

Auto-resonant acceleration is a collective acceleration 
scheme using the lower branch of the electron cyclotron eigen- 
mode of a relativistic electron beam propagating along a magnetic 
guide field in a conducting cylinder to trap and accelerate ions. 
The theory of Auto-resonant acceleration is discussed and con- 
straints imposed upon the e-beam, guide field, geometry of the 
conducting cylinder, and resulting ion beam are derived. These are 
then used to develop preliminary design criteria for Auto-resonant 
accelerators using the FX-25 and FX-100 as electron beam 
sources. 


24294 (AD-A—015940) Collective ion acceleration in a con- 
verging waveguide. Memorandum report. Sprangle, P.; Manheimer, 
W.M.; Drobot, A.T. (Naval Research Lab., Washington, D.C. 
(USA)). Oct 1975. 16p. (NRL-MR—3138). NTIS $3.25. 

An ion acceleration mechanism is proposed in which ions 
are trapped and accelerated by a negative energy space charge 
wave. Under certain conditions, an electron beam propagating 
down a slowly converging metal guide can be accelerated. A low 
-_ velocity space charge wave initiated at the large radius end 

the guide, because it is supported by the beam, will also ac- 
peta By trapping ions in the potential wells of a low phase 
velocity negative energy wave, ion acceleration down the converg- 
ing drift tube can be achieved. The ion acceleration leads to the 
growth in amplitude of the negative energy space charged wave, 
thus maintaining the trapping. 
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24295 (BNL—50515) Optimization of the input beam parame- 
ters for a high current C.W. deuteron linear accelerator. Batchelor, 
K. (Brookhaven National Lab., Upton, N. 7A (USA)). 7 Apr 1976. 
Contract E(30-1)-16. 19p. Dep. NTIS $3. 

A number of proposals have soy written for a 35 MeV 
deuteron linear accelerator with a continuous output current in ex- 
cess of 100 mA. A discussion is given of those factors influencing 
the choice of injection energy, operating frequency, initial electric 
field gradient, and quadrupole magnetic field gradient for the 
machine. Matched input beam parameters under space charge 
forces are calculated as a function of beam current and radial and 
longitudinal emittance. 


24296 (COO—2572-1) Advanced control and informations 
systems. Task 1: neutral beams. Informal progress report 
No. 1, 1 March—30 June 1975. Nevins, J.L.; Metzinger, R.W. 
(Draper (Charles Stark) Lab., Inc., Cambri Mass. (USA)). 
1978" ¢ Contract E(11-1)-2572. 19p. Dep. NTIS $3.50. 

Techniques were developed for estimating varying device 
coefficients in the control system of LBL neutral beam sources. 
The calibration of the current control is described, and results of a 
computer simulation are given. (PMA) 


AUXILIARIES AND COMPONENTS 


24297 (UCRL—77781) 500 MHz modulation system for the 6 
MeV, 700 A Astron Accelerator. Reginato, L.L.; Smith, B.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
17 May 1976. Contract W-7405-Eng-48. 13p. (CONF-760546—2). 
Dep. NTIS $3.50. 

From IEEE conference on plasma science; Austin, Texas, 
United States of America *USA® (24 May 1976). 

An rf system is described for the 500-MHz cylindrical 
resonator that is coupled to the Astron beam to modulate its ener- 
gy by +- 1.5 percent. 


24298 Vacuum ultraviolet radiation physics. Proceedings 
22—26, 1974. Koch, E.E.; Haensel, 
Braunschweig, Ger.; Friedr. Vieweg and Sohn 
mbH (1974). 846p. ‘(CONF-740726—). 
From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
A separate entry was prepared for each of 75 papers 
ited at the conference. The remaining papers were either not 
In scope or processed previously. (RCK) 


24299 Accelerator beam profile . Godel, J.B.; Guil- 
laume, M.; Lambrecht, R.M.; Withnell, R. (to Energy Research 
and Development Administration). US Patent 3,937,966. 10 Feb 
1976. Filed date 19 Feb 1975. 4p. 

A beam profile analyzer employing sector or quadrant 
plates is described. Each of the plates is servo controlled to outline 
the edge of a beam. 


24300 Automatic of a high velocity beam of charged 
McIntyre, R.D.; Wood, J.D. (to Varian Associates). US 
nt 3,955,089. 4 May 1976. Filed date 21 Oct 1974. 6p. 

In a high energy x-ray therapy machine, an accelerator ac- 
celerates a beam of electrons to energies of several MeV. The 
electron beam is directed, generally via a beam deflector, onto an 
x-ray target to produce x-rays for treating a patient. The accelera- 
tor and beam deflector are often carried within a rotatable gantry 
structure, movable for radiating the patient through a series of an- 
gular Positions or ports. Ionization chamber radiation detectors are 

in the radiation field surrounding the beam path of the 
accelerated electron beam. Ionization current signals are compared 
from the detectors to derive an error signal determinative of a 
deviation of the beam from an intended beam path. The error 
signal is utilized to energize beam steering coils for steering the 
beam along the predetermined beam path. A sample and hold cir- 
cuit is provided for sampling and holding the error signal to allow 
interruption of the beam for extended periods of time as may be 
encountered in the prescribed therapy treatment, while maintain- 
ing the proper beam steering conditions. 


ION SOURCES 


24301 (CONF-750824— 15) Initial experience in ion produc- 
tion using an ultra-high power density method. Kuo, T.Y.T.; 
Laughlin, J.S. (Sloan-Kettering Inst. for Cancer Research, New 
York (USA). Div. of Biophysics). 1975. Contract E(11-1)-3521. 
9p. Dep. NTIS $3.50. 

From 7. international conference on cyclotrons and their 
applications; Zurich, Switzerland (19 Aug 1975). 
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the cross-section of the arc column 


therefore the electron flux we 
a fixed ion source po 

and about 140 kW 

i a great im- 

obtained. The peak beam cur- 

He-4 were increased from 

to 400 uA respectively in a 


(SAND—76-0040) Sputtered-ion source for the Lintott 
. Fuller, C.T. (Sandia Labs., Albuquerque, N.Mex. 
ag May 1976. Contract AT(29-1)-789. 17p. Dep. NTIS 


ion source was developed for use with the com- 


microamps were produced for Al, i 
Ta. Design considerations and operating characteristics 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


24303 (LA—6291-MS) Thermal stress analysis of tungsten col- 
limators heated by high-energy proton beams. Meier, R.W.; Duerre, 
K.H. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. 
Contract W-7405-eng-36. I5p. Dep. NTIS $3.50. 

An analytical and numerical investigation of the effect of a 
large quantity of high-energy protons on a tungsten alloy collima- 
tor is presented. Three different modes of failure are analyzed: 
thermal stress, thermal shock, and temperature in excess of the 
maximum allowable. Three are developed to study the 
first beam pulse at 1-mA beam current. A quasi-steady-state analy- 
sis is applied to study the effect of multiple beam pulses at 0.1-mA 
beam current. The results for a 1-mA beam indicate that the yield 
stress is exceeded after 200 ys, but the ultimate stress is not 
reached during the first beam pulse. The analytical solution is 
found to give good results in the elastic range. The numerical solu- 
tion for 0.1-mA beam current shows that the yield stress is reached 
after 0.23 s and the ultimate stress is exceeded after 0.48 s. 


24304 (UCRL—78186) High-intensity, subkilovolt x-ray 
calibration facility. Kuckuck, R.W.; Gaines, J.L.; Ernst, = 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
May 1976. Contract W-7405-eng-48. 8p. (CONF-760539—1). 
Dep. NTIS $3.50. 

From ERDA symposium on x- and gamma-ray sources and 
ss Ann Arbor, Michigan, United States of America 

*(19 May 1976). 

A high-intensity subkilovolt x-ray calibration source utilizing 
proton-induced inner-shell atomic fluorescence of low-Z elements 
is described. The high photon yields and low bremsstrahlung 
background associated with this phenomenon are ideally suited to 
provide intense, nearly monoenergetic x-ray beams. The proton ac- 
celerator is a 3 mA, 300 kV Cockroft-Walton using a conventional 
rf hydrogen ion source. Seven tely table targets capable 
of heat dissipation of 5 kW/cm? are used to provide characteristic 
x-rays with energies between 100 and 1000 eV. Source strengths 
are of the order of 10" to 10‘ photons/sec. Methods of reducing 
spectral contamination due to hydrocarbon build-up on the target 
are discussed. Typical x-ray spectra (Cu-L, C-K and B-K) are 


24305 By age spectroscopy at the NINA synchrotron. 
Houlgate, R.G. (Univ. of Reading, Eng.); Codling, K.; Marr, G.V.; 
West, J.B. pp 173-175 of In Vacuum ultraviolet radiation physics. 
Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A program of investigation of photoionization processes in 
atoms and simple diatomic molecules by the technique of 
—- spectroscopy is at present under way at the NINA 5 

'V electron synchrotron. An electrostatic analyzer is used in 
conjunction with a normal incidence monochromator. The 
monochromator disperses in the horizontal plane to give a 2 A 
resolution with a 0.3 mm exit slit. The electron analyzer and as- 
sociated equipment are discussed. Photoelectron spectra are given, 
and the results are discussed. 


and reflection mea- 


Schwentner, N. (Univ., Munich); Koch, E.E.; Saile, V.; Skibowski, 
M.; Harmsen, A. pp 792-794 of In Vacuum ultraviolet radiation 
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”" Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and 
Verlagsgesellschaft mbH (1974). 
an. 4. international conference on vacuum ultraviolet 
Hamburg, F.R. Germany (22 Jul 1974). 

ONF-740726—. 

For many investigations of the electronic structure of solids 
it is necessary to study optical and photoemission properties for 
the same sample under ultrahigh vacuum conditions. A combined 
experimental system, which allows for simultaneous measurements 
of reflection and either photoemission yield spectra or photoelec- 
tron energy distribution curves for a wide range of photon energies 
from 5 to 40 eV is described. Temperatures of the samples can be 
varied between liquid He and room temperature. The DESY 
synchrotron serves as the light source. 


24307 Time of flight angularly resolved photoelectron energy 
psa | using synchrotron radiation. Bachrach, R.Z.; Hag- 

, S.B.M.; Brown, F.C. (Xerox Palo Alto Research Center, 
CA). pp 795-798 of In Vacuum ultraviolet radiation physics. Koch, 
E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Photoemission spectroscopy measurements have only 
recently begun to explore the angular dependence of the energy 
distribution although the theoretical importance has been recog- 
nized for many years. The primary reason for the lack of investiga- 
tion has been the technical difficulty of rotating a spectrometer. 
The implementation of an angularly resolved time of flight 
photoelectron energy spectrometer using sensitive single electron 
delayed coincidence timing is described. In addition, the associated 
computer based control and data uisition system implemented 
for the soft x-ray beam line at SSRP is described. The system was 
designed to contro] the grazing incidence soft x-ray monochroma- 
tor described previously and support the data acquisition in x-ray 
absorption, reflection and photoemission spectroscopy experi- 
ments. Particular attention was paid to optimizing the acquisition 


tate because of the low duty cycle present in the storage ring. 


24308 Radiometry in the euv spectral region: standard source 
and detectors. Saloman, E.B.; Ederer, D.L.; Madden, R.P. 
(National Bureau of Standards, ‘Washington, DC). pp 798-800 of 


In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Synchrotron radiation has been used as a standard source to 
calibrate spectrographic instruments at the National Bureau of 
Standards (NBS). Conceptually it is straightforward to apply the 
calculable continuum distribution of synchrotron radiation to 
problems requiring a source of known irradiance if the electron 
energy, the radius of the electron orbit, and the beam current are 
known. The procedure for spectrograph calibration is described, 
and transfer radiometric standards consisting of windowless diodes 
are discussed. (WHK) 


24309 Multiple Bragg reflection for 
synchrotron x-radiation. Beaumont, J.H. (Oxford Univ.); Hart, M. 
pp 803-804 of In Vacuum ultraviolet radiation physics. och 3 E.E. 
(ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgesellschaft mbH (1974). 

aa 4. international conference on vacuum ultraviolet 

ion physics, Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The results of Bragg peak intensity measurements made on 
the output beam emerging from two monochromators set up at the 
NINA electron synchrotron operating at 5 GeV and 15 mA are 
given. A comparison is made between theoretical and measured 
monochromatic photon fluxes. 


24310 Deuterium pass through target. Alger, D.L. (to National 
Aeronautics and Space Administration). US Patent 3,924,137. 2 
Dec 1975. Filed date 27 Aug 1974. 8p. 

A neutron emitting target is described for use in neutron 
generating apparatus including a deuteron source and an accelera- 
tor vacuum chamber. The target consists of a tritium-containing 
target layer, a deuteron accumulation layer, and a target support 
containing passages providing communication between the accu- 
mulation layer and portions of the surface of the support exposed 
to the accelerator vacuum chamber. With this arrangement, deu- 
terons passing through the target layer and implanting in and dif- 
fusing through the accumulation layer, diffuse into the commu- 
nicating passages and are returned to the accelerator vacuum 
chamber. The invention allows the continuous removal of deu- 


2566 
A mechanism to adjust ee 
of a cold cathode P.I.G. ion source was developed. The cross-sec- 
tion of the plasma column, and 
can be adjusted over a wide 
Arc columns of up to about 37; 
were achieved. With this u 
provement on ion production 
rents of the doubly — H 
150 wA to 750 wA and from 5 
compact cyclotron. 
mercial Lintott ion accelerator. source 1s ly interchan 
with the existing commercial sources, and it requires no modifica- 
i f 15 
are 
discussed. 
| 
24306 System for combined photoemission 7 
surements with synchrotron radiation at liquid-He temperatures. 
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terons from the target in conventional water cooled neutron 
generating apparatus. Preferably, the target is provided with thin 
barrier layers to prevent undesirable tritium diffusion out of the 
target layer, as well as deuteron diffusion into the target layer. 


STORAGE RINGS 


24311 SURF-II, a new synchrotron ultraviolet radiation facility 
at the NBS. Madden, R.P.; Ederer, D.L. (National Bureau of Stan- 
dards, Washington, DC). pp 774-776 of In Vacuum ultraviolet 
radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 
Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The NBS Synchrotron Ultraviolet Radiation Facility (SURF) 
is now in the process of being converted into a storage ring. It is 
anticipated that the maximum electron energy and the circulating 
beam current will be increased to 240 MeV and 50 mA respective- 
ly. SURF-I was shut down and dismantled, the conversion hard- 
ware for SURF-II has arrived, and initial injection tests are 
planned. The heart of SURF-II is the 10 MeV microtron injector. 
The ring itself is internally pumped and will operate at 10~"® torr 
permitting beam lifetime on the order of an hour. Water cooled 
magnet coils and a solid state power supply will be used. 


24312 Stanford S: Radiation Project (SSRP). Winick, 
H. (Stanford Univ., CA). pp 776-780 of In Vacuum ultraviolet 
radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 
Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The Stanford Synchrotron Radiation Project is now in 
operation as a new U. S. national facility for uv and x-ray research 
using synchrotron radiation from the storage ring SPEAR. This 
ring now operates in colliding beam mode with E (stored beam 
energy) varying from 1.5 to 2.5 GeV and with 15 to 45 mA in 
each beam. Improvements in mid-1974 will raise the energy to 
greater than or equal to 4 GeV with expected currents of up to 
100 mA in each beam. The critical energy of the synchrotron 
radiation spectrum, epsilon/sub c/, varies as E* and is 11 TkeV for E 
= 4 GeV. Seven experiments can share a beam run which accepts 
bo -5 mrad of radiation. The uv and soft x-radiation are deflected 

at grazing incidence on ultra smooth platinum plated copper 
blocks and focused on custom built, high vacuum, high resolution 
monochromators. X-radiation above about 3.5 keV emerges from 
a 630 yw thick beryllium window assembly. Sensors in the high 
vacuum run detect high pressure or contamination and cause 
valves to close isolating the beam runs from each other and from 
the SPEAR vacuum system. Shielding and interlocks permit experi- 
menters to adjust their equipment with beam shutters closed and 
to be within about | m of their equipment during operation with 
shutters open. A broad ranging program of research is underway, 
including studies of uv and x-ray photo-electron spectroscopy, ex- 
tended x-ray absorption edge fine structure, x-ray diffraction on 
biological systems, x-ray absorption, x-ray induced luminescence, 
sub-nanosecond time constant measurements on solids, and uv 
24313 Design of the ultraviolet synchrotron-radiation beam line 
at SPEAR. Rehn, V.; Baer, A.D.; Stanford, J.L.; Kyser, D.S.; 
Jones, V.O. (Michelson Lab., China Lake, CA). pp 780-782 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The optical layout of the vacuum ultraviolet beam line, in- 

— mirrors, slits, and a monochromator, is discussed. The opti- 

cal design enhances the polarization of the emitted radiation. 
(PMA) 


24314 Low-scatter metal mirrors for high-intensity synchrotron 
radiation at SPEAR. Stanford, J.L. (Michelson Lab., China Lake, 
CA); Rehn, V.; Kyser, D.S.; Jones, V.O.; Klugman, A. pp 783-784 
of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

In the early stages of design of the soft x-ray and ultraviolet 
beam lines at the Stanford Synchrotron Radiation Project, it was 


PARTICLE ACCELERATORS 


Clear that standard glass or quartz mirrors even with state-of-the- 
art coatings could not withstand the intense synchrotron radiation 
from SPEAR. Recent advances in the art of polishing metals made 
it possible to consider the use of metals, in particular OFHC 
copper as the substrate material for these beam-splitter mirrors. 
Surfaces almost as smooth as those which can be pre by 
careful polishing of quartz had been produced on Cu blanks as 
large as 10 cm in diameter. The fabrication of two such mirrors, 
both used successfully, is discussed. 


24315 Ultrahigh vacuum monochromator for synchrontron 
radiation. Brown, F.C. (Xerox Palo Alto Research Center, CA); 
Bachrach, R.Z.; Hagstrom, S.B.M.; Lien, N.; Pruett, C.H. pp 785- 
787 of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgeselischaft 
mbH (1974). 

_From 4. international conference on vacuum ultraviolet 

physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A grazing incidence monochromator for use with a 
ring must satisfy a number of requirements unnecessary for instru- 
ments used with more conventional light sources. Chief among 
these requirements is the need for clean ultrahigh vacuum in the 
10-"* to 10-* torr range. When this condition is met however, 
hydrocarbon contamination of reflecting surfaces is minimized. 
The new grating monochromator for the soft x-ray (4°) beam line 
at the Stanford Synchrotron Radiation Project is described. UI- 
trahigh vacuum is achieved by the use of ion pumping, all metal 
seals and long flexible welded bellows. Linear motion during 
scanning is achieved by means of a precision air bearing. The feed- 
screw and drive system is external to the vacuum region. In addi- 
tion, the grating region is separately ion-pumped and isolated from 
the ——— ring-separation chamber and from the sample chamber 
by the impedance of 10 um slits. 


24316 New two-grating grazing incidence 
tor for use with lure radiation. J , P.; Dhez, P.; 
Wuilleumier, F. (Univ., Paris, Orsay, France). pp "788-790 of In 


Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 

ion physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The high intensity of radiation emitted at short wavelengths 
in synchrotron radiation can lead to the presence of higher orders 
at the exit slit of monochromators, which makes difficult some 
types of experiments, like absorption experiments. Other experi- 
ments, like photoelectron spectroscopy measurements, can over- 
come this problem of higher orders an energy analysis of the 
ejected electrons, but are too massive to be translated easily and 
ask thus for a constant position and direction of the reflected light 
after the monochromator. The grazing incidence monochromator 
that was specially designed to use the synchrotron radiation 
emitted by the ACO storage ring at the new laboratory LURE is 
discussed. This apparatus, now in test, is schematically shown. 


24317 Simple g incidence monochromator of modified 
Rowland mounting type synchrotron radiation. Sugawara, H.; 
Sagawa, T. (Tohoku Univ., Sendai). pp 790-792 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Many types of monochromators have been designed and 
used so far in the wavelength range below 400 A. Among others 
the grazing incidence Rowland circle mounting gives high resolving 
power in this spectral range. However, there are two major disad- 
vantages of this mounting: one is the overlapping of higher-order 
light, and the other the continuous change of the exit or entrance 
light-path during wavelength scanning. Fixed directions of both in- 
cident and exit beams are required for a monochromator system 
when an immovable light source, such as an electron storage ring, 
is used in front of the entrance slit and a massive instrument is at- 
tached behind the exit slit. A grazing incidence monochromator of 
the Rowland circle mounting was designed. The directions of the 
entrance and exit light beams are fixed constant by constraining 
the entrance and exit slits to move along fixed linear tracks. The 
principle of the mounting is schematically illustrated and discussed. 


24318 X-ray photoemission spectroscopy with use of 
synchrotron radiation. Lindau, I.; Pianetta, P.; Doniach, S.; Spicer, 
bi E. (Stanford Univ., CA). pp 805 of In Vacuum ultraviolet radia- 
ysics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg 

Verlagsgesellschaft mbH (1974). 
From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
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See CONF-740726—. 

The first x-ray photoemission spectroscopy (XPS) experi- 
ments performed at the Stanford Synchrotron Radiation Project 
using synchrotron radiation from the SPEAR facility are reported. 
The main emphasis of the present experiment was to study the 

of using the favorable properties of synchrotron radia- 
tion to achieve high resolution XPS. Synchrotron radiation pro- 
vides a continuous wavelength spectrum which for the SPEAR 
storage ring with a critical wavelength of lambda/sub c/ = 4.6 A 
(at an electron wae snttay of 35 GeV) extends down to a frac- 
tion of an angstrom with considerable intensity. 


24319 EXAFS measurements at SPEAR. Eisenberger, P. (Bell 
Telephone Labs., Murray Hill, NJ); Kincaid, B.; Hunter, S.; Sayers, 
D.; Stern, E.A.; Lytle, F. 806-807 of In Vacuum ultraviolet 
radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 
Vieweg and Sohn Verlagsgesellschaft mbH (1974). 
_From 4. international conference on vacuum ultraviolet 
physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The extended fine structure above an inner shell absorption 
edge has been known for a long time and is understood as being 
the result of the photoelectron diffracting from the neighbors sur- 
rounding the absorbing atom. The unique element specific feature 
of EXAFS shows promise of monitoring changes of environment in 
systems of chemical and biological interest as well as complex 
solids. The effect was studied with synchrotron radiation using a 
remotely controlled tunable channel Si x-ray beam line (which 
exits from a Be window into a helium filled beam pipe). Its resolu- 
tion is approximately one eV over an energy range of 6 to 15 keV. 
Extended x-ray absorption fine structure was observed at K and L 
edges of a wide variety of elements and compounds. The EXAFS 
spectrum of crystalline Cu and Cu porphyrin are shown. 


24320 (SLAC-Trans—172) Electron-beam welding of 500- 
MHz acceleration resonators. Hartwig, H.; Kouptsidis, J.; 
Reinecken, K. Translated from DVS Ber.; 38: 43-46(1975). 13p. 
Dep. NTIS $3.50. 

The construction of PETRA (Positron-Elektron-Tandem- 
Ringbeschleuniger-Anlage or Positron-Electron Tandem Ring Ac- 
celerator Facility) was proposed in 1974 as a supplement to 
DORIS. In the first expansion stage of this storage ring having a 
circumference of 2304 m electrons and positrons can be stored 
and brought into collision at an energy up to 2 x 19 GeV. The 
electrons and positrons stored in PETRA lose energy by 
synchrotron radiation as they pass into the arc of the ring. To 
compensate these energy losses and simultaneously ensure a long 
lifetime for the beam, a radio-frequency accelerating voltage of 
100 MV is necessary. For this accelerating voltage, 320 rf resona- 
tors are provided in two straight pieces of the storage ring. The 
500 MHz frequency of this system is the same as in the DESY 
synchrotron and in the DORIS storage ring. The rf mt peed required 
to cover the energy losses of the stored electrons and positrons is 4 
MW for the first expansion stage. To keep the total costs low and 
without raising the coupling losses substantially, 5-cell acceleration 
resonators are proposed. A total of 64 such resonators will be 
required. The p engineering requirements and fabrication 

ues of the resonators are discussed, and some preliminary 
welding test results are reported. 


INSTRUMENTATION 


REFER ALSO TO CITATION(S) 23459 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 22953 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 23305, 23313, 24242, 24304, 
24307, 24428, 24743, 24900 


24321 (AD-A—011821) The fraction of collected charge car- 
Shosa, Ww 


= (USA)). Feb 1975. 17p. (AFRRI-TN—75-1). NTIS 
An analysis has been performed of the fraction of negative 


charge carried by electrons in small, air-filled ionization chambers 
with parallel-plate, cylindrical and spherical geometries. For cham- 


(Armed Forces Radiobiology Research Inst., 
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bers whose gap widths are on the order of millimeters, filled to a 
pressure of about | atmosphere, and with applied polarizing volt- 
ages of several hundred volts, it is found that nearly all of the col- 
lected negative charge carriers are unattached electrons. (GRA) 


24322 (AD-A—014806) Use and processing of plastics as par- 
ticle detectors. Nae ar papers. Fukui, K.; Enge, W.; Beau- 
jean, R.; Bartholoma, K. (Air Force Cambridge Research Labs., 
L.G. Hanscom Field, Mass. (USA)). 22 Apr 1975. 63p. (AFCRL- 
TR—75-0223; AFCRL-IP—231). NTIS $4.25. 

This report covers the fundamental techniques for handling 
plastic detectors. It also covers the method for analyzing the events 
recorded in the detectors. As in the previous report on the nuclear 
emulsion technique, K. Fukui (1972), the information is limited to 
the practical techniques that the laboratory technicians should 
know. Included are descriptions on various kinds of plastic materi- 
als, preparation for the exposure, irradiation method, scanning, 
and analysis of the events. (GRA) 


(ANL/NDM—21) Note on the experimental determina- 
tion of the relative fast-neutron sensitivity of a hydrogenous scintil- 
lator. Smith, A.; Guenther, P.; Sjoblom, R. (Argonne National 
Lab., Ill. (USA)). Jun 1976. Contract W-31-109-Eng-38. 18p. 
Dep. NTIS $3.50. 


A method for determining the relative fast-neutron sensitivi- 
ty of a hydrogenous scintillator is outlined. The procedure i is based 
upon the time-of-flight measurement of the p i 

trum of “Cf. Detailed relative detector sensitivities are ex- 
perimentally determined to few percent accuracies for neutron 
energies from a few 100 keV to 10 MeV. 


24324 (CONF-691142—1) Low-level radioactive gas monitor 
for natural gas operations. Armstrong, F.E. (Bureau of Mines, Bar- 
tlesville, Okla. (USA). Bartlesville Petroleum Research Center). 
Nov 1969. 6p. Bureau of Mines, Bartlesville, OK. 

From 4. symposium on the development of petroleum 
—— of Asia and the Far East; Canberra, Australia (Nov 

A portable radioactivity detection system for monitoring the 
tritium content of natural gas under field conditions has been 
developed. The sensing device employed is a complex proportional 
counting assembly operated without the use of massive shielding 
previously employed with such low-level radiation detectors. The 
practical limit of detection for the system is a tritium content of 
10-* microcurie per cc of natural gas. All components of the 
system are packaged in three waterproof cases weighing slightly 
less than 30 kg each. Power requirement is 500 watts of 120 volt, 
60 Hz current. Operation is fully automatic with a printed record 
produced at predetermined time intervals. 


24325 (CONF-730915—, pp 155-159) Calibration of detectors 
for argon-41. DeSpain, H.E.; Garfinkel, S.B. 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

Most nuclear reactors produce argon-41 during their opera- 
tion. For many, it is the largest single gaseous radioisotope 
released outside the reactor. It is essential, therefore, to know the 
concentration of this gas, both in working areas for the protection 
of reactor personnel and in reactor effluents for environmental 
protection. For this reason, it was important to develop a rapid 
and easy method to precisely measure the concentration of argon- 
41, wherever it may be found. The radioactivity of an irradiated 
sample of argon was assayed by comparing it to an NBS Standard 
Reference Material of sodium (**Na). The argon-41 was then 
transferred to an ionization chamber, and an accurate calibration 
of the response of the ion chamber was made. This chamber was 
subsequently used to calibrate other detectors, including the stack 
monitor for the NBS 10 MW heavy-water research reactor. The 
method used does not require an accurate knowledge of the 
neutron flux density, cross section, nor volume of gas irradiated for 
the calibrating samples. Also, the activated argon does not have to 
be transferred to another container before assaying. Furthermore, 
this method allows for quick and repeated recalibrations and mea- 
a whenever required. The results to date have been excel- 

nt. 


24326 (CONF-730915—, pp 192-198) Krypton-85: a review 
instrumen' for environmental monitoring. 


of tation en . Budnitz, RJ. 
(Univ. of California, Berkeley). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

The aim of this review is to provide an overview of the 
techniques which have been developed for measuring krypton-85 
in various media. The main emphasis is on measurements for sur- 
veillance and protection in environmental situations, especially 
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around nuclear reactors and nuclear fuel reprocessing plants. Mea- 
surements in specialized research applications are not treated in 
detail. Overviews are first provided of the physical characteristics 
of krypton-85; of the sources of and typical levels of concentra- 
tions in the environment; and of the radiation protection guides. 
The various measurement techniques are then discussed, including 
both laboratory-type and field-type instrumentation. 


24327 (CONF-760640— 1) Liquid scintillation alpha counting 
and spectrometry and its application to bone and tissue samples. 
McDowell, W.J.; Weiss, J.F. (Oak Ridge National Lab., Tenn. 
(USA); UT-ERDA Comparative Animal Research Lab., Oak 
Ridge, Tenn. (USA)). 1976. 16p. Dep. NTIS $3.50. 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

Three methods for determination of alpha-emitting nuclides 
using liquid scintillation counting are compared, and the pertinent 
literature is reviewed. Data showing the application of each 
method to the measurement of plutonium concentration in tissue 
and bone samples are presented. Counting with a commercial beta- 
liquid scintillation counter and an aqueous-phase-accepting scintil- 
lator is shown to be accurate only in cases where the alpha activity 
is high (several hundred counts/min or more), only gross alpha 
counting is desired, and beta-gamma emitters are known to be ab- 
sent from the sample or present at low levels compared with the 
alpha activity. Counting with the same equipment and an aqueous 
immiscible scintillator containing an extractant for the nuclide of 
interest (extractive scintillator) is shown to allow better control of 
alpha peak shift due to quenching, a significant reduction of beta- 
gamma interference, and, usually, a low background. The desira- 
bility of using a multichannel pulse-height analyzer in the above 
two counting methods is stressed. The use of equipment and 
procedures designed for alpha liquid scintillation counting is shown 
to allow alpha spectrometry with an energy resolution capability of 
200 to 300 keV _ full-peak-width-at-half-peak-height. and a 
background of 0.3 to 1.0 counts/min, or as low as 0.01 counts/min 
if pulse-shape discrimination methods are used. Methods for 
preparing animal bone and tissue samples for assay are described. 


24328 (CONF-760640—2) Theory and application of 
Cerenkov counting. Ross, H.H. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 14p. Dep. NTIS $3.50. 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

The production of Cherenkov radiation by charged particles 
moving through a transparent medium (the Cherenkov generator) 
is a strictly physical process that is virtually independent of the 
chemistry of the medium. Thus, it is possible to calculate easily all 
of the important parameters of the Cherenkov process such as ex- 
citation threshold, emission intensity, spectral distribution, 
directional characteristics, and time response. The results of many 
of these physical effects are unknown in conventional liquid scintil- 
lation spectroscopy and, therefore, many unique assay techniques 
have been developed as a result of their consideration. This paper 
discusses the theoretical basis of the Cherenkov process, explores 
the unusual characteristics of the phenomenon, and demonstrates 
how these unusual characteristics can be used to develop equally 
unusual counting methodologies. Particular emphasis is directed 
toward an analysis of published data (obtained with conventional 
liquid scintillation instrumentation) that would be difficult or im- 
possible to obtain with other counting techniques. Also discussed is 
a new type of sample vial that uses an isolated waveshifting system. 
The device was specifically designed for Cherenkov counting. 


24329 (LA-UR—76-1128) Time-of-flight and dE/dx methods 
of particle identification. Butler, G.'W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 8p. (CONF- 
760560—3). Dep. NTIS $3.50. 

From 3. international conference on nuclides far from sta- 
bility; Corsica, France (19 May 1976). 

A review of the current experimental situation in time-of- 
flight and dE/dx methods of particle identification for nuclides 
with Z greater than 5 is presented. Different types of both AE and 
fast timing detectors are discussed and recent experimental results 
are described. Finally recent results from Los Alamos are 

nted: the use of an improved time-of-flight technique resulted 
in the discovery of the neutron-excess isotope *'Mg. 


24330 (ORNL—5081) Derivation of the point spread function 
for zero-crossing-demodulated position-sensitive detectors. Nowlin, 
C.H. (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Contract 
W-7405-eng-26. 32p. Dep. NTIS $4.00. 

This work is a mathematical derivation of a high-quality ap- 
proximation to the point spread function for position-sensitive de- 
tectors (PSDs) that use pulse-shape modulation and crossover-time 
demodulation. The approximation is determined as a general func- 
tion of the input signals to the crossover detectors so as to énable 
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later determination of optimum position-decoding filters for PSDs. 
This work is precisely applicable to PSDs that use either RC or LC 
transmission line encoders. The effects of random variables, such 
as charge collection time, in the encoding process are included. In 
addition, this work presents a new, rigorous method for the deter- 
mination of upper and lower bounds for conditional crossover-time 
distribution functions (closely related to first-passage-time distribu- 
= functions) for arbitrary signals and arbitrary noise covariance 
nctions. 


24331 (UCRL—77732) Working model for Ge(Li) detector 
counting efficiencies. Gunnink, R.; Niday, J.B. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 5 May 1976. Con- 
tract W-7405-Eng-48. 6p. (CONF-760539—4). Dep. NTIS $3.50. 
From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America 
SUSA® (19 May 1976). 
: A practical model has been developed that is capable of 
describing the overall Ge(Li) detection efficiency as a function of 
several known or measurable parameters such as gamma-ray ener- 
gy, source-to-detector distance, detector dimensions, source exten- 
sion (area and volume), source composition, and external absor- 
bers. The algorithms of this model permit the evaluation of a large 
variety of sample shapes, sizes, material compositions, and source 
strengths with a single initial detector calibration. Sources of small 
volume generally can be measured to within | to 2 percent re- 
gardless of energy or source-to-detector distance. Even large 
volume sources placed at close-in geometries give results within 10 
percent of the correct values. 


24332 (UCRL—78111) X-ray detector calibrations in the 280- 
eV to 100-keV range. Gaines, J.L.; Kuckuck, R.W.; Ernst, 
R.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 21 Apr 1976. 6p. (CONF-760539—2). Dep. NTIS $3.50. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America 
SUSA® (19 May 1976). 

The absolute sensitivity for several different types of radia- 
tion detectors has been measured using x-rays in the energy range 
of 280 eV to 100 keV. The photons in this energy range are 
produced using three separate x-ray-generating facilities. The de- 
tectors include a silicon semiconductor, two photoelectric diode 
detectors employing aluminum and gold photocathodes, and three 
detectors incorporating plastic scintillators and photodiodes. The 
plastic scintillators were MEL-150C, Pilot B, and NE102. 


24333 Walkover monitor (23 Mar 1973) (Engineering Materi- 
als). (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Atomic Energy Div.). (CAPE—2482). 

16 drawings. 

Drawings are given for a walk-over bridge hand and shoe 
monitor, developed to quickly screen personnel for radioactive 
contamination. Details include the walk-over bridge, the detectors, 
wiring diagrams, and printed circuit cards for power supplies, in- 
tegrators, etc. The monitor allows a check rate of 60 people per 
minute. (PMA) 


24334 Clinical evaluation of a large field delay-line scintillation 
camera. Booth, J.A.; McLaughlin, A.F.; Yeates, M.G.; Crocker, 
E.F.; Uren, R.F.; Booker, J.A.; Morris, J.G.; Cormack, J. (Royal 
Prince Alfred Hospital, Camperdown, Australia). pp 39-41 of In 
Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

CONF-740926—. 

A quantitative evaluation of a large field, delay-line y 
camera with clinical comparisons of routine organ imaging is 
presented. (WHK) 


24335 CAMAC applications in nuclear medicine at Vanderbilt: 
present status and future plans. Brill, A.B.; Parker, J.F.; Erickson, 
J.J.; Price, R.R.; Patton, J.A.; Patton, D. (Vanderbilt Univ. 
Hospital, Nashville). pp 144-145.5 of In Recent advances in 
nuclear medicine. Tokyo; First World Congress of Nuclear 
Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

See CONF-740926—. 

Experience with CAMAC systems at the Vanderbilt com- 
puter-controlled scanner and low-level whole body counter is 
described. (WHK) 


24336 Dynamic performance of scintillation camera-computer 
system and correction for counting-loss due to resolving time. linu- 
ma, T.A.; Fukuhisa, K.; Matsumoto, T.; Tanaka, E. (National Inst. 
of Radiological Sciences, Anagawa, Japan). pp 151-155 of In 


E \ 
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Recent advances in nuclear Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 
From 1. world congress of nuclear medicine and exhibition 


camera—computer systems for dynamic function studies is ex- 
amined. (WHK) 


24337 Multiwire proportional chambers in nuclear medicine. 

Perez-Mendez, V. (Univ. of California, San Francisco); Kaufman, 
L.; Price D.C.; Powell, M.R.; Blumin, L.; Cavalieri, R. pp 343-348 
of In Recent advances in nuclear medicine. Tokyo; First World 
Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
ee Japan (30 Sep 1974). 

CONF-740926—. 


24338 Advances in nuclear imaging instrumentation. Muchl- 
lehner, G. (Searle Analytic Inc., Des Plaines, IL). pp 354-361 of In 
Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 

eee ty Japan (30 Sep 1974). 
CONF-740926—. 

The use of a large field-of-view camera with a converging 
collimator represents a significant advance in nuclear medicine in- 
strumentation; however, quantum utilization remains still relatively 
low. Coded aperture imaging held out the promise of better quan- 
tum utilization, however, signal-to-noise analysis has shown that in 
many clinical situations no significant improvement may be ex- 
pected. Positron imaging which has long promised to advance the 
field of nuclear —_— may yet provide good quantum utiliza- 
tion combined with high resolution and may thereby become a 
useful tool for the nuclear medicine practitioner. 
24339 Liquid xenon multiwire proportional 
nuclear medicine applications. Zaklad, H.; Derenzo, S.E.; Budinger, 
T.F.; Alvarez, L.W. (Univ. of California, Berkeley). pp 362-367 of 
In Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

See CONF-740926—. 

Progress in the development of liquid xenon-filled multiwire 
proportional chamber y cameras is discussed. The dual phase 
camera is described, and a new readout system is presented. 


chambers for 


24340 Some features of an on-line data processor for nuclear 
imaging. Kinoshita, K.; Ueyanagi, H. (Shimadzu Seisakusho Ltd., 
Kyoto). pp 738-739 of In Recent advances in nuclear medicine. 
Tokyo; First World Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 

; Tokyo, Japan (30 Sep 1974). 
CONF-740926—. 

An on-line data processor, SCINTIPAC-200 for scintillation 

scanners and cameras is briefly described. (WHK) 


24341 > lung function testing device. 
Rithimaki, E.; Heiskanen, T.; Hietakari, H. (Univ. of Tampere, 
1120-1122 of In Recent advances in nuclear 
yo; First World Congress of Nuclear Medicine 


congress of nuclear medicine and exhibition 
Tokyo, Japan (30 Sep 1974). 
CONF-740926—. 
A multidetector array of Nal(T1) scintillation detectors for 
function testing with xenon-133 is described. 


monitor for liquid effluents, sur- 
face contaminations, and bulk solid wastes. Umbarger, C-J.; 
Cowder, L.R. (Los Alamos Scientific Lab., NM). Nucl. Instrum. 
Methods; 121: No. 3, 491-498(1 Nov 1974). 

A versatile monitoring system is described which allows the 
nondestructive analysis of batch liquid samples, surface contamina- 
tions, and bulk waste packages for radioactive materials. The 
system uses the simplicity and extremely high sensitivity of Nal- 
based gamma-ray spectroscopy. As an example of the instrument's 
versatility, the simultaneous measurement of **U, **U, and thori- 
um in liquids at sub-MPC (maximum permissible concentration) 
levels is described in detail. As a further demonstration of the 
system’s capabilities, the assay of solid transuranic wastes at 10 
nCi/g levels is discussed. 14 refs. 
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24343 Sample positioning apparatus. Bell, T.H.; Johnson, C.H. 
Jr.; Lane, R.L.; Martin, B.E.; Tyree, W.H. (to Energy Research 
and Development Administration). US Patent 3,931,520. 6 Jan 
1976. Filed date 8 Nov 1974. 6p. 

PAT-APPL-522,176. 

An apparatus is described for use in alpha particle counting 
with detectors such as photomultiplier tubes, comprising a plat- 
form and linkage mechanism whereby samples are moved in linear 
manner toward and away from ends of the photomultiplier tubes. 


24344 gain shifts in photomultiplier tubes. Cohn, 
C.E. (to Energy Research and Development Administration). US 
Patent 3,943,458. 9 Mar 1976. Filed date 24 Oct 1974. 4p. 

PAT-APPL-5 17,678. 

A means is provided for reducing gain shifts in multiplier 
tubes due to varying event count rates. It includes means for limit- 
ing the number of cascaded, active dynodes of the multiplier tube 
to a predetermined number with the last of predetermined number 
of dynodes being the output terminal of the tube. This output is 
applied to an amplifier to make up for the gain sacrificed by not 
totally utilizing all available active stages of the tube. Further 
reduction is obtained by illuminating the predetermined number of 
dynodes with a light source of such intensity that noise appearing 
at the output dynode associated with the illumination is negligible. 


24345 Portable apparatus for measurement of nuclear radia- 
tion. Whitlock, G.D. US Patent 3,950,646. 13 Apr 1976. Filed 
date 6 Dec 1974. 6p. 

A portable apparatus for measurement of nuclear radiation, 
particularly beta particle radiation due to contamination of a work- 
top or bench comprises a plastic scintillator sheet mounted in the 
base of a housing, a photomultiplier within the housing optically 
coupled to the plastic scintillator sheet, and a rate meter or 
counter connected to the photomultiplier. A pump is also pro- 
vided, to reduce pressure between the work surface and the plastic 
scintillator sheet to substantially below atmospheric pressure, so as 
to increase the mean range of the radiation. Accordingly, the base 
of the housing is also fitted with a sealing ring. 


24346 Ion chambers. Samson, J.A.R. US Patent 3,952,197. 20 
Apr 1976. Filed date 14 Feb 1975. 8p. 

Ion chambers adapted for use with radiant energy in the 
vacuum ultraviolet and x-ray spectral regions are provided wherein 
the ion repeller and collector electrodes are configured to provide 
an electric field therebetween which has a non-uniform potential 
gradient allowing a photon beam to be passed through a region of 
low field strength. A further aspect of the configuration of the ion 
repeller and collector electrodes is the elimination of the need for 
guard rings. 

24347 Radiation sensing device. Stout, K.J. (to Ohio Nuclear, 
Inc.). US Patent 3,953,735. 27 Apr 1976. Filed date 15 Oct 1974. 


10p. 

A radiation sensing device is described including a collima- 
tor, a disc-shaped scintillation crystal in close proximity thereto, at 
least three substantially parallel photomultiplier tubes adjacent to 
one side of the scintillator and circuitry for locating a scintillation 
in the crystal. In particular, the circuitry includes a diode bias to 
correct for distortion and non-uniformity which results from plac- 
ing the photomultiplier tubes adjacent to the scintillator. 


24348 Positron imaging device with plural coincidence channels 
and graded radiation absorption. Muchlilehner G.; Jaszczak, R.J. 
(to G. D. Searle and Co.). US Patent 3,955,088. 4 May 1976. 
Filed date 2 Oct 1974. 8p. 

A scintillation camera system is described for use in 
positron imaging in which radiation scattered in an object under 
study is screened and Compton events, as well as primary radia- 
tion, are imaged. 

24349 Long lived proportional counter neutron detector. 
Gleason, C.H. (to Westinghouse Electric Corp.). US Patent 
3,956,654. 11 May 1976. Filed date 3 Feb 1975. 4p. 

A proportional counter neutron detector is described in 
which the neutron absorptive material is isolated from the 
polyatomic fill gas by a thin film of selected metal or metal oxide 
which is subsequently transmissive to neutrons and is non-reactive 
with the dissociation products of the poly-atomic fill gas. 


24350 Composition for use in scintillator Tarkkanen, 
V. (to Packard Instrument Co., Inc.). US Patent 3,957,677. 18 
May 1976. Priority date 10 Apr 1972, United Kingdom of Great 
Britain and Northern Ireland (UK). 14p. 

A liquid scintillation counting composition of the type com- 
prising an aromatic hydrocarbon solvent, an ethoxylated alkyl 
phenol surfactant, and a scintillation solute, containing a small 
amount of a substituted ethoxylated carboxylate acid and/or a ter- 
tiary amine salt or a quaternary ammonium salt of such acid is 


The spatial resolution and sensitivity of multiwire propor- 
tional chambers for imaging radioisotope distributions in phantoms 
and man are discussed. (WHK) 
(WHK) 
(1974). 
meeti 
autom 
(WHK) 


described. The free acid reduces chemiluminescence upon the ad- 
dition of an alkaline sample to the composition, while the tertiary 
amine or quaternary ammonium salt enhances the water miscibility 
of the composition. 


24351 Pick up screens for x-ray image intensifier tubes employ- 
ing evaporated activated scintillator layer. Spicer, W.E. (to Varian 
ioe US Patent 3,961,182. 1 Jun 1976. Filed date 18 Aug 

The present invention relates in general to methods for 
making pick-up screens for x-ray image intensifier tubes and, more 
particularly, to an improved method wherein the x-ray fluorescent 
phosphor screen element is formed by evaporation of an alkali 
metal halide material in vacuum and condensing the evaporated 
material on an x-ray it portion of the x-ray intensifier 
tube, whereby a curved x-ray image pick-up screen is formed 
which has improved quantum efficiency and resolution. Such im- 
Proved x-ray image intensifier tubes are ially useful for, but 
not limited in use to x-ray systems and for intensifying ma ra 
images obtained in applications of nuclear medicine. 7 claims, 
drawing figures. 


24352 High efficiency scintillation detectors. Noakes, J.E. (to 
Bicron Corp.). US Patent 3,960,756. 1 Jun 1976. Filed date 16 
Aug 1974. 12p. 

A scintillation counter consisting of a scintillation detector, 
usually a crystal scintillator optically coupled to a photomultiplier 
tube which converts photons to electrical pulses is described. The 

multiplier pulses are measured to comiie information on 
impinging radiation. In inorganic crystal scintillation detectors to 
achieve maximum density, optical transparency and uniform ac- 
tivation, it has been necessary heretofore to prepare the scintillator 
as a single crystal. Crystal pieces fail to give a single composite 
response. Means are provided herein for obtaining such a response 
with crystal pieces, such means comprising the combination of 
crystal pieces and liquid or solid organic scintillator matrices hav- 
ing a cyclic molecular structure favorable to fluorescence. 8 
claims, 6 drawing figures. 


24353 High intensity radiation imaging system. Barrett, H.H. 
(to Raytheon Co.). US Patent 3,961,188. 1 Jun 1976. Filed date 
29 Jul 1974. 16p. 

A nuclear imaging system is described for mapping a > 
tially distributed source of high energy nuclear particles from a 
ing organ which has selectively absorbed a radioactive compound 
in which the nuclear energy is spatially coded by a zone plate posi- 
tioned between the source and a spatial detector, and a half tone 
screen is positioned between the source and the zone plate to in- 
crease the definition of the image. 


RADIATION DOSEMETERS 


24354 (BNL—21208) Investigations into the thermal defect of 
tissue-equivalent plastic. Goodman, L.J.; McDonald, J.C. 
(Brookhaven National Lab., Upton, N.Y. (USA); Columbia Univ., 
New York (USA). Radiological Research Lab.). 1976. Contract 
E(11-1)-3243. 3p. (CONF-760533—1). Dep. NTIS $3.50. 

From Neutron dosimetry workshop; Rijswijk, Netherlands 
(19 May 1976). 

The thermal defect, defined as the fraction of absorbed 
radiation energy which is not converted to heat energy in the 
calorimetric dosimetry absorber was investigated for A-150 tissue- 
equivalent plastic. Studies to measure the thermal defect as a func- 
tion of proton energy and for various energies of alpha particles 
and the heavy recoil nuclei produced in tissue by neutrons are 
proposed along with a proposal to compare the thermal defects of 
A-150 plastic obtained from different laboratories and molded 
under diverse conditions. A description of these studies, now under 
way, is given. (GHT) 


24355 (COM—75-50303) Low energy scanned electron-beam 
dose distributions in thin layers. Final report. McLaughlin, W.L.; 
Hijortenberg, P.E.; Pedersen, W.B. (National Bureau of Standards, 
Washington, D.C. (USA)). Mar 1975. 12p. Published in Int. J. 
Appl. Radiat. Isot.; 26: No. 3, 95-106( 1975). 

Thin radiochromic dye film dosimeters, calibrated by means 
of calorimetry, make possible the determination of absorbed-dose 
distributions due to low-energy scanned electron beam penetra- 
tions in moderately thin coatings and laminar media. For electrons 
of a few hundred keV, calibrated dosimeters of about 30-60 
micrometers thickness may be used in stacks or interleaved 
between layers of materials of interest and supply a sufficient 
number of experimental data points throught the depth of penetra- 
tion of electrons to provide a depth-dose curve. Depth doses may 
be resolved in various polymer layers on different backings (wood, 
aluminum, and iron) for scanned electron beams (Emax+400 keV) 
having a broad energy spectrum and diffuse incidence, such as 
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those used in radiation curing of coatings textiles, plastics, etc. 
Theoretical calculations of such distributions of energy depositions 
are relatively difficult to achieve. (GRA) 


24356 (REG/G—8.14(6-76)) Personnel neutron dosimeters. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). Jun 
1976. 4p. NUREG. 

Nuclear Regulatory Commission's ‘’Standards for Pro- 
tection Against Radiation,’’ 10 CFR Part 20, requires licensees to 
supply and require the use of appropriate personnel dosimeters. 
This guide provides guidance acceptable to the NRC staff on the 
use of personnel neutron dosimeters where exposure to neutrons 
occurs. 


NUCLEAR SPECTROSCOPIC INSTRUMENTAION 
REFER ALSO TO CITATION(S) 24327, 24342, 24977 


24357 (CONF-730915—, pp 239-248) Internal gas-propor- 
tional beta-spectrometry for measurement of radioactive noble gases 
in reactor effluents. Paperiello, C.J. (New York State Dept. of 
Health, Albany). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

At the Radiological Sciences Laboratory of the New York 
State Department of Health, gas fractions separated by gas chro- 
matography are analyzed by internal gas-proportional spectrometry 
systems. These systems include gas-proportional detectors, plastic 
anticoincidence detectors, multichannel analyzers, and associated 
electronics. Detector systems are enclosed in 6-inch thick steel 
shields. Internal proportional counting with multichannel analysis 
offers several advantages, particularly improved sensitivity and 
specificity. Gas counting efficiencies are greater than 60 percent 
for *7Ar and 90 percent for “Kr. Detector background with 100-ml 
copper proportional tubes and plastic anticoincidence guards is on 
the order of 0.3 cpm for *7Ar nd 1.5 cpm for “Kr. Shielded and 
guarded steel tubes have backgrounds approximately four times 
higher, but are acceptable for high-level reactor samples. By ex- 
amining the spectra with a multichannel analyzer, the figure of 
merit for low-energy beta-emitters is greatly improved over integral 
bias counting. The purity of the sample following chromatographic 
separation can also be checked. Within certain abundance ratios, 
the levels of *H and “C in hydrocarbon fractions can be deter- 
mined without combustion. Similarly, direct “Ar and Ar mea- 
surements are possible. The application of spectrometric 
techniques for analysis of several types of reactor gas effluents is 
discussed. 
24358 (COO—2231-37) Energetic-neutron spectrometry. 
Progress report, 1 June 1975—31 May 1976. Madey, R. (Kent 
State Univ., Ohio (USA)). 1976. Contract E(11- 13231. 14p. 
Dep. NTIS $3.50. 

Research accomplishments are outlined including measure- 
ment of the response of four scintillators to protons from about 2 
to 20 MeV; measurement of the neutron spectrum from 20 to 
nearly 600 MeV above the roof shielding of the Brookhaven AGS; 
development of a 2-parameter spectrometer for unidirectional 
neutrons from 5 to 200 MeV; a temperature-stable linear gate for 
nanosecond signals from photomultipliers and an optional stretcher 
circuit; and planning for measurement of the neutron spectrum at 
135° from the main ion stop at LAMPF. (WHK) 


24359 (UCRL—77697) HPGe Compton-suppression and pair 

- Camp, D.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 19 May 1976. Contract W-7405-Eng- 
48. Sp. (CONF-760539—5). Dep. NTIS $3.50. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America 
SUSA® (19 May 1976). 

A HPGe detector incorporated into a Compton suppression 
and pair trometer yields a continuum suppression factor of 
over 30. Cryostat housing requirements to obtain such suppression 
are discussed, sample spectra are presented, and several experi- 
ments making use of the HPGe dual system are discussed. 


24360 Apparatus for handling flexible containers for 
sample spectrometry. Frank, E. (to Packard Instrument Co., Inc.). 
US Patent 3,924,128. 2 Dec 1975. Filed date 28 Dec 1973. 12p. 
Flexible sample containers for liquid scintillation spec- 
trometry analysis of test samples containing one or more radioac- 
tive isotopes disposed in a liquid scintillator are described. The 
flexible sample containers whether in individual or strip form are 
made of layered, flexible, light-transmissive, polyester film and are 
provided further with means for avoiding light ‘’piping’’ or optical 
isolation from respective adjacent sample containers. Apparatus 
for handling such flexible sample containers is provided with light 
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transmission sealing means for preventing entry of ambient light or 
escape of light from the photomultiplier tube detection devices. 
methods and apparatus for filling, forming, seal- 
and handling the aforementioned flexible sample containers 
itself to fully automated production line type 
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24361 (AD-A—015798) An electrostatic fer an Air 
Force satellite payload. Morel, P.R.; Hanser, F.A.; Sellers, B. 
(Panametrics, Inc., Waltham, Mass. (USA)). Jul 1975. Contract 
F19628-73-C-0019. 12p. NTIS $3.25. 
A ssatellite-borne electron has been 
loped. This instrument performs a 32 channel differential 
analysis of 0.08 to 17 keV electrons, via electrostatic deflection. 
The described instrument is a modified version of units success- 
fully launched into auroral breakups at Ft. Churchill, Manitoba, 
Canada. The modified design minimizes weight and power require- 
ments, and provides an interface compatible with certain Air Force 
small satellites. Two instruments have been fabricated, tested and 
calibrated. One has been integrated into an Air Force Small satel- 
lite, scheduled for launch in 1975. The second instrument un- 
dergoes periodic checks and is maintained as a backup unit to the 
flight unit. (GRA) 


24362 (AD-A—016766) Spark chamber spectrometry and 
space radiation studies. III. Final report, 1 Apr 1972—30 Jun 
1975. Madey, R.; Baldwin, A.R. (Kent State Univ., Ohio (USA). 
Dept. of Physics). 31 Oct 1975. Contract F19628-72-C-0204. 69p. 
(KSUPD—75-3). NTIS $4.25. 

A portable spark-chamber range-spectrometer and elec- 
tronic data acquisition system is described for acquiring spectral 
data on energetic charged particles. The instrument system consists 
of a unidirectional spark-chamber range telescope with pulse- 
height analysis of the specific-energy loss (dE/dx) of a charged 
particle that passes through a triggering telescope. The range 
‘telescope consists of a stack of sealed double-gap spark-discharge 
modules with absorbers sandwiched between them. A Cherenkov 
counter discriminates against electrons and muons. Cherenkov and 
dE/dx signals are gated by the coincidence circuit. Data, either 
telemetered or recorded in situ, include the number of coin- 
cidences, a clock signal, system voltage levels, and the dE/dx, 
Cherenkov, and spark-discharge module signals. Power consump- 
tion of the self-contained system is about 10 watts at an event rate 
of 20 per second and 17 watts at an event rate of 100 per second. 
The standby power is about 8 watts. This instrument system can 
measure primary protons and alphas at balloon altitudes and 
secondary protons at lower altitudes. (GRA) 


24363 (UCLA— 12-1023) efficiency measurements of 
windowless electro multipliers to heavy high energy particles. Cho, 
Z.H.; Singh, M.; Mohabbatizadeh, A.; Sackerlotzky, O.H.; Amore, 
L. (California Univ., Los Angeles (USA). Lab. of Nuclear 
Medicine and Radiation Biology). 1974. Contract E(04-1)-GEN- 
12. 8p. (CONF-741212— 13). Dep. NTIS $3.50. 

From 14. scintillation and semiconductor symposium; 
Washington, District of Columbia, USA (11 Dec 1974). 

Measurements of quantum efficiency to heavy charged par- 
ticles, in particular to the proton, in the range of 5 to 2 MeV were 
made with windowless electron multipliers on cathodes of berylli- 
um oxide and aluminum oxide. The effects of oxide thickness on 
quantum efficiency were determined and some qualitative explana- 
tions have been made based on the simple ionization process and 
escape probability of produced electrons. Using a Van de Graaff 
accelerator at beam currents of .1 nA to .5 nA, precisions of mea- 
surement of better than 10 percent were obtainable with six dif- 
ferent cathodes: three different thicknesses of BeO and three of 


Al,O; respectively. 
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REFER ALSO TO CITATION(S) 22965, 24024, 24091, 24239, 
24241, 24252, 24255, 24381 


24364 Neutron gaging systems. Reynolds, G.M. (Science Ap- 
plications, Inc., La Jolla, CA). Am. Soc. Test. Mater., Spec. Tech. 
Publ.; No. 586, 58-73(1976). 

From Symposium on practical applications of neutron 
om and gauging; Gaithersburg, Maryland, USA (10 Feb 

See CONF-750216—. 

A review is presented of neutron gaging concepts and appli- 
cations. The gaging systems are restricted to those that measure 
elastic or inelastic scattered source neutrons, in either a transmis- 
sion or scattering geometry. Neutron gaging, in this sense, is not 
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selective. It cannot identify particular materials, but is useful in 
monitoring particular isotopes (hydrogen, boron) in otherwise 
known matrices. Discussions are given of the many areas where 
neutron gaging has been applied: moisture measurements in soil, 
food, and the steel industry; detonating cord; metals; nonmetallic 
mines; well logging; and explosive ordnance "and fuzes. Although 
neutron gaging is inherently more sensitive than neutron radiog- 
raphy and presents the results in real-time, it is less commonly 
used than radiography. The advent of digital imaging tubes could 
allow two-dimensional information to be obtained from gaging 
systems and thereby increase their relative importance. 


24365 Testing for moisture content in foods by neutron gaging. 
Helf, S. (Picatinny Arsenal, Dover, NJ). Am. Soc. Test. Mater., 
Spec. Tech. Publ.; No. 586, 277-291(1976). 

From Symposium on practical applications of neutron 
Po me y and gauging; Gaithersburg, Maryland, USA (10 Feb 

) 

See CONF-750216—. 

Neutron gaging was applied to the testing for moisture con- 
tent in bulk powdered foods and in canned Army field rations. The 
technique is based on the moderation or thermalization of fast 
neutrons by hydrogenous matter and the measurement of thermal 
neutron intensity as a function of moisture content. A small 
californium-252 capsule, of approximate output 107 neutrons per 
second, was used as the source of fast neutrons. It is concluded 
that a fast neutron moderation technique is feasible for the non- 
destructive measurement or control of moisture or both in near- 
dry bulk powdered foods. Samples must be measured under identi- 
cal geometric conditions, that is, uniform bulk density and volume 
using a standard metal container or cell. For canned or otherwise 
prepacked rations, measurement of moisture is interfered with by 
variations in fill weight among cans or packages of the same 
product. A gamma-ray attenuation gaging method proved to be of 
insufficient sensitivity to correct for fill weight variation and was 
further complicated by nonuniformity in can wall dimensions. 
Neutron gaging, however, appears to be quite useful for monitor- 
ing a standard packaged item for fill weight since the neutron 
signal is virtually unaffected by variations in container dimensions. 
The radiation dose imparted to a sample or package of food sub- 
jected to such a test is judged to pose no threat to humans from 
subsequent consumption of the food. An estimate is given for the 
cost range of a commercial neutron gage and of encapsulated 
radioisotopic neutron sources. 


24366 Measurement of consistency of pulpwood-water slurry 
based on neutron slowing-down and diffusion. Hewitt, J.S.; Slobodi- 
an, V.M. (Univ. of Toronto). Am. Soc. Test. Mater., Spec. Tech. 
Publ.; No. 586, 292-302( 1976). 

From Symposium on practical applications of neutron 
radiography and gauging; Gaithersburg, Maryland, USA (10 Feb 


1975). 

See CONF-750216—. 

An analysis based on Fermi age approximation is used to 
explore the feasibility of using neutron migration phenomena to 
monitor the consistency, and possibly also the fiber density, in 
pulpwood-water slurries of the type processed in the pulp and 
paper industry. The results of preliminary experimental work are 
also presented. A significant experimental result is that the con- 
sistency of a 3 percent mixture of sulfite pulp in water may be 
monitored with a relative precision of +-3 percent (or +-0.09 per- 
centage points) in a sampling time of | s. 


24367 Radiation thickness gauge. Tsujii, T.; Nishiwaki, F. (to 
Tokyo Shibaura Denki Kabushiki Kaisha). US Patent 3,955,086. 4 
May 1976. Priority date 13 May 1974, Japan. 6p. 

In a radiation thickness gauge of the type wherein the 
thickness of a sample is determined by measuring the amount of 
radiations transmitting through the sample, there is provided an x- 
ray generator for transmitting a radiation flux through a reference 
sheet utilized for calibration purposes and having a thickness 
manifesting a radiation absorption which is equivalent to that of 
the sample having a nominal thickness which has been compen- 
sated for the difference in the radiation absorption characteristics 
of the reference sheet and the sample, a radiation detector for de- 
tecting the amount of the radiations transmitting through the 
reference sheet and the sample, a memory for storing the output of 
the detector when the reference sheet is interposed, and an opera- 
tor, such as a computer. The operator functions to substitute the 
output of the radiation detector when the sample is interposed for 
a term representing the variation in the thickness of an equation 
determined by the content of the memory and the radiation ab- 
sorption function of the reference sheet so as to produce an output 
signal representing the thickness of the sample. 
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RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 22656, 22859 


24368 (AD-A—015425) The effect of irradiation on 
optical isolators. Technical report. Soda, K.J.; Barnes, C.E.; Kiehl, 
R.A. (Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). 
Sep 1975. llp. (AFWL-TR—75-502). NTIS $3.25. 

The effects of gamma radiation on optical isolators have 
been investigated. This study has included the simultaneous ir- 
radiation and measurement of the individual emitters and detectors 
making up the isolators. In this manner, the net effect of irradia- 
tion on the isolators could be attributed to the degradation of 
either the emitter or detector, or both. As expected, isolators con- 
taining photodiodes are more radiation resistant than those con- 
taining phototransistors. In the photodiode isolator the LED is 
responsible for essentially all the gamma-induced isolator degrada- 
tion. The performance of phototransistor isolators depends strongly 
on the phototransistor bias, V sub CE, and the LED input current, 
I sub LED. At high I sub LED and low V sub CE where gamma-in- 
duced surface effects in the phototransistor are minimized, the 
degradation of the isolator is due primarily to the LED which is 
more sensitive than the LED in the photodiode isolator. In con- 
trast, at low I sub LED and high V sub CE, gamma-induced sur- 
face damage in the phototransistor is the dominant effect and the 
isolator is quite sensitive to irradiation. (GRA) 


24369 (AD-A—016260) EMP generation near objects with 
cylindrical symmetry in the source region. Topical report. Mo, 
C.T.C. (R and D Associates, Santa Monica, Calif. (USA)). 19 Jun 
1975. Contract DNA001-74-C-0139. 42p. (RDA-TR—5900-002). 
NTIS $3.75. 

Large electromagnetic fields and currents can be induced 
on an object immersed in the EMP source region of a near-surface 
nuclear explosion. If the object is a body of revolution with length 
much larger than the skin depth of the EMP environment, it can 
be treated as if it were cylindrical. Solved is such a circular cylin- 
drical source region problem with the incident photons parallel to 
the cylindrical axis, having negligible attenuation, and encounter- 
ing no environmental changes along the axis in the region of in- 
terest, by analysis and by a numerical code RONDINE which is 
obtained by slightly modifying the planar code ONDINE. The 
RONDINE is applicable to any circular cylindrical, stratified 
source region problem. In particular, the results for a conducting 
wire in the source region are obtained from RONDINE and are 
calculated from analysis. They are compared and exhibit very good 
agreement. In addition, the effect of magnetic field turning on 
Compton electrons is investigated and found to substantially 
reduce the current on the wire. 


24370 (PEM—49) Some _ considerations in shielding of 

against the effects of EMP. Sheppard, T.J. (TRW 

ystems a Redondo Beach, Calif. (USA)). May 1976. 15p. 
sag NTIS $3.50. 

Shielding basically involves enclosure of the sensitive equip- 
ment into solid metal boxes, or other containment by various 
metallic screens, meshes, conduits, or other such devices. In satel- 
lites, considerations of weight and flexibility usually dominate the 
design requirements, and braided cable becomes a good cable 
shielding choice. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 22479, 22663, 22818, 22845, 
22891, 23727, 24051, 24091, 24140, 24306, 24402, 24409, 
24410, 24416, 24417, 24418, 24421, 24468, 24559, 24560, 
24563, 24589, 24801, 24802, 24847, 24900, 25024 


24371 (ANL-—75-60(Pt.1), pp 61-63) Electron spectrometer 
for measurement of the energy distributions and angular distribu- 
tions of electrons ejected by ionizing radiation. Dehmer, J.L. 1975. 

In Radiological and Environmental Research Division 2n- 
nual ae July 1974—July 1975. Fundamental molecular physics 
and chemistry. 

With a broad range of applications in mind, a new electron 
spectrometer has been constructed which is flange mountable, has 
an easily accessible source region, is rotatable over the range 25° 

wide dynamical range and a wide range of resolving power. - 
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24372 (ANL—75-60(Pt.1), pp 74-78) Preliminary total cross 

section measurements using a high temperature Ramsauer ap- 

ae Spence, D. (Univ. of Chicago); Noguchi, T. Steingraber, 
1975. 

In Radiological and Environmental Research Division an- 
nual report, July 1974—June 1975. Fundamental molecular 
physics and chemistry. 

Construction and testing of an apparatus to measure total 
cross sections for electron scattering from substances which are 
gaseous only at high temperatures are described. 


24373 (BNWL- egg Direct air-sampling inlet for surface 
ionization mass of airborne particles. Stoffels, J.J. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). May 
1976. Contract E(45-1)-1830. i3p. (CONF-760524—2). Dep. 
NTIS $3.50. 

From Conference on mass spectrometry and allied topics; 
= Diego, California, United States of America *USA® (9 May 
1976). 

A direct air-sampling inlet for a surface ionization mass 
spectrometer has been developed. The inlet consists of four ele- 
ments: (1) a capillary nozzle through which the ambient air is 
drawn generating a icle beam with small divergence; (2) a 
“skimmer” which skims off the bulk of the air expanding into a 
vacuum of | Torr while simultaneously transmitting the particle 
beam; (3) a collimator through which the particle beam also 
passes and by which another stage of differential pumping is ac- 
complished; and (4) a hot filament to ionize the particles. The air- 
sampling capacity of the inlet is 5 cm*/sec and the efficiency of 
particle transmission to the ionizing filament is approximately 50 
see The inlet is incorporated into a transportable instrument 
for continuous, real-time measurement of airborne particles. 


24374 (LA-UR—76-1072) step-and-repeat precision 
copy camera. Brixner, B.; Christian, M. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. Sp. 
(CONF-760630— 1). Dep. NTIS $3.50. 

From Photo-optical instrumentation engineers meeting; San 
Jose, California, United States of America *USA®* (1 Jun 1976). 

The copy camera resolves 320 lines/mm on high-resolution 
film with less than 0.01-mm distortion throughout a 30-mm-diame- 
ter image made at 20 : | reduction in white or green light. This 
performance is the result of five special features: (1) an f/4 preci- 
sion copy lens, which makes diffraction-limited images throughout 
the image field; (2) a precision focusing mount; (3) a pressure 
plate that maintains sharp focus for step-and-repeat exposures; (4) 
a simple indexing jig that locates the images precisely on 101.6- by 
127.0-mm film; and (5) a film holder with registration pins to posi- 
tion the prepunched film precisely in relation to the image posi- 
tions. The camera is used routinely to make single- and stepped- 
image photofabrication masks, high-contrast resolution test charts, 
and special reticles. 


24375 (LA-UR—76-1148) Multiple-exposure image-intensifier 
camera. Winslow, O.G.; Davis, W.G.; Chiles, W.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. oe W-7405-Eng-36. 
Sp. (CONF-760805—8). Dep. NTIS $3.5 

From 6. symposium on pen San Diego, California, 
United States of America *USA® (24 Aug 1976). 

An image-intensifier camera with light gain of a few 
thousand times and exposure pulse times as short as 8 ns has been 
applied to the study of high explosives. A unique feature is the 
recording of the self-light of detonating explosive, which appears 
as a line in the photograph, with up to ten multiple exposures inde- 
pendently spaced in time. The light gain of the intensifier allows 
recording detonation light with very short exposures even when the 
light is very weak, too weak for ordinary photography. 


24376 (UCID— 17152) Temperature tests of high frequency 
SLIFER oscillator, LEA73-2176. Aaron, C.C. Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Jun 1976. Con- 
tract W-7405-Eng-48. 14p. Dep. NTIS $3.50. 

SLIFER (Short Location Indication by Frequency of Electri- 
cal Resonance) systems measure stress wave velocity in solid or 
liquid materials. They monitor underground nuclear detonations at 
the Nevada Test Site (NTS). A shorted length of coaxial cable is a 
component in an oscillator’s tank circuit. This sensor cable is in- 
ductive when less than one-fourth wavelength long at the oscilla- 
tor’s resonant frequency. The stress wave from a detonation 
crushes and shorts this sensor cable. As the short proceeds, in- 
ductance decreases and oscillator frequency increases. Later we 
convert frequency vs time to shock-front position vs time. Some 
doubt existed about the reliable operation of the oscillators in cold 
weather. Therefore these tests were conducted to check their relia- 
bility under several conditions: (1) at temperatures from -40° to 
60°C; (2) with three sensor cable lengths; (3) with sensor cables 
shorted or open at the far end; and (4) at two input power volt- 
ages. Results are presented. 
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24377 (UCID—17174) NH, preconcentrator/integrator in- 
struction manual. Hrubesh, L.; Barton, V.; Morris, C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Jun 
1976. Contract W-7405-Eng-48. 27p. Dep. NTIS $4.00. 

Microwave rotational spectrometry is a very selective 
analytical technique for polar gaseous compounds. For some 
selected molecules (e.g., HN3;, HyCO, SO,, etc.) concentrations as 
low as 100 ppB can be detected by continuously flowing the 
analyzed gas mixture through the absorption cell. However, some 
form of preconcentration of the desired species is required for de- 
tection limits below 100 ppB. Initial work with various trap materi- 
als for ammonia suggests using chromatographic packing material. 

Chromasorb 104 provides an efficient trap and has 


Specifically, 
Hong — to quantitatively release the ammonia upon slight heat-* 


tor module to thoroughly test the 
fa of quantitative preconcentration by the method of adsorp- 
tion-desorption on chromatographic packing materials was con- 
structed. It was used in conjunction with the microwave spec- 
trometer ammonia detector to provide quantitative data of 
trapping efficiency and reproducibility. The preconcentra- 
tor/integrator system is described. (WHK) 


24378 Filament forming jig for AVCO thermal emission mass 
spectrometer (nd) (Engineering Materials). (Oak Ridge Y-12 Plant, 
Tenn. (USA)). (CAPE—2463). 


drawings. 

A jig was developed to aid in the construction of a center 
filament assembly for a triple filament, Thermal Emission Mass 
Spectrometer, Model 901, manufactured by AVCO. A rhenium 
ribbon, 0.001 inch thick, 0.030 inch wide, and 9/16 inch long, is 
placed in the jig and formed into a U-shape with the ends in con- 
tact with a two-pin filament assembly for spot welding. The hold- 
ing mechanism is designed to provide a reproducible, precise align- 
ment of the filament assembly and safely = it after spot weld- 
ing. Although d for a purpose, the basic design ma’ 
24379 Solid-state power controller for  electrothe:mal 
atomizers. Cox, L.E. (Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87544). Appl. Spectrosc.; 
W: No. 2, 225-227(Mar 1976). 

Details are given of a triac electronic circuit designed to im- 
prove the temperature control of a power supply used in ETA 
analysis. (AIP) 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 22711, 22724, 22725, 22726, 
22763, 22856, 24255, 24364, 24785 


24380 Frequency domain methods of correlation. 
Rudman, A.J.; Blakely, R.F.; Henderson, G.J. pp 265-277 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 — 1975). 

'ONF-7505 16—P2. 

Computer application of cross correlation equations offers a 
rapid method of comparing geophysical logs of such data as re- 
sistivity, continuous velocity and . Because marine logs 
are often characterized by interbedded sands and shales, they are 
especially difficult to correlate visually. Computer correlation of 
such digitized logs involves iterative stretching of one log by 
— and then cross correlating in the frequency 


24381 Dual spectra weli logging system and method. Pitts, 
R.W. Jr.; Whatley, H.A. Jr. (to Texaco Inc.). US Patent 3,959,648. 
25 May 1976. Filed date 23 Oct 1974. 12p. 

A well logging system and method are described in which a 
transmitter in a borehole has at least two radiation detectors 
sensing either the same condition or two different conditions relat- 
ing to the earth’s formation traversed by the borehole and provid- 
ing data pulses corresponding in number and peak amplitude to 
the sensed condition. The transmitter also includes a reference 
pulse source and circuitry for combining the reference pulses with 
each set of data pulses to provide combined pulse signals. Each 
combined pulse signal is sampled at different times by a sampling 
circuit which provides pulses of opposite polarity whose amplitudes 
correspond to the maximum amplitude pulses occurring during 
sampling periods. The pulses from the sampling means are con- 
ducted to surface electronics by a single conductive path such as 
the inner conductor and the shield of an armored coaxial cable. 
The surface electronics include a pulse separation circuit which 
separates the pulses by polarity. Processing circuits process the 
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ited records of at least two The in- 
system. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 24105, 24247, 24375 


24382 (LA-UR—76-988) Two dimensional homogeneous and 
wave propagation. Mader, C.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. W-7405- 
ENG- (CONF-760805—7). Dep. NTIS $3. 
. symposium on detonation; San Si. California, 
United America *USA® (24 Aug 1976). 

The process of detonation initiation and propagation of 

homogeneous explosives along surfaces may be qualitatively 
described using Arrhenius kinetics. Because the reaction zone 
scale is orders of magnitude smaller than the scale of the experi- 
ments of interest, quantitative calculations are difficult to achieve. 
The ability of thin metal cylinders to prevent detonation failure in 
nitromethane and observed failure and reignition of 
nitromethane by changes in confinement geometry may be qualita- 
tively reproduced by numerical reactive fluid dynamics with Arr- 
henius kinetics. 
24383 (LA-UR—76-1147) Magnetic probe measurements of 
particle velocity profiles. Davis, W.C. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 6p. (CONF- 
760805— 13). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 

The axially-symmetric magnetic probe has been applied to 
large charges of PBX-9404, Composition B-3, and X-0290 
(TATB/KelF 95/5). The technique gives continuous records of 
particle velocity behind the detonation front, accurate and repeata- 
ble to 2 percent. The results show the time-dependence of the flow 
by comparison of records from charges of different lengths. Reac- 
tion zones are resolved and the departures from the simple model 
are clearly seen. The data show unexplained differences from the 
usual interpretation of free-surface velocity measurements. 


24384 (LA-UR—76-1149) Detonation characteristics of liquid 
nitric oxide. Ramsay, J.B.; Chiles, W.C. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-eng-36. 7p. 
(CONF-760805—9). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 

— nitric oxide has been distilled for a number of years 
to alter the “N/™N ratio. As a result of a small explosion in a 
distillation unit an investigation has shown that the material is a 
sensitive explosive. The detonation velocity for the liquid at 115°K 
is estimated as 5.62 +- 0.07 mm/s and the detonation pressure as 
100 kbar. The failure diameter for the liquid confined in stainless 
steel is between 4.6 and 3.1 mm. A high pressure reaction, but not 
a detonation wave, propagates at 0.7 mm. 


24385 (LA-UR—76-1168) Adiabatic elastic moduli of single 

tetranitrate (PETN). Morris, C.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. Sp. (CONF-760805—3). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 

The adiabatic elastic moduli for tetragonal single crystal 

PETN were measured using the phase comparison technique of 
McSkimin with minor variations. Measurements on four different 
crystal orientations yielded twelve wave velocities from which the 
six moduli were calculated. The self-consistency cross-checks on 
Cy, Cyz, and Cy were excellent while the cross-checks on C33, Cg, 
and c,; were not. The only modulus with appreciable error was c,3 
which was estimated to be 11.5 percent. The single crystal bulk 
modulus agrees rather well with the bulk modulus of polycrystal- 
line specimens ‘indicating the value of c,3 is probably within its esti- 
mated error. 
24386 (MHSMP—76-15C) Thermal properties. Period 
covered: January—March 1976. Myers, L.C. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Contract DA- 
11-173-AMC-487(A). 19p. Dep. NTIS $3.50. 

For Lawrence Livermore Lab., CA. 

The compatibility of two rubber samples with RX-03-BB 
was determined using thermal analysis and the chemical reactivity 
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test. These results indicate that the two samples are reactive with 
TATB above 500°K but should be compatible for extended periods 
of time below 393K. The analysis of the gases evolved by samples 
from a lot of double recrystallized PETN conditioned at 333, 353, 
and 373°K are reported. This lot of PETN has a larger ratio of CO 
to NO than some of the other lots of PETN previously tested. The 
different CO to NO ratio may indicate a different decomposition 
mechanism. Some of the variations in the chemical reactivity test 
data are due to fluctuations in the instrument sensitivity, and the 
problems of using an internal standard are discussed. A plan to 
determine if an internal standard would improve the data reprodu- 
cibility is given. 
24387 (MLM—2279) Spin crimping concept and process 
equipment for assembling com Draut, C.F. (Mound Lab., 
Dep 4 Jun 1976. Contract E-33-1-GEN-53. 
A canis spin crimping system was designed and 
fabricated at Mound Laboratory to mechanically attach a thin 
walled aluminum cup over the stepped outer diameter of a circular 
DAP (diallyl phthalate) plastic head. This system is a bench-type 
unit and meets the requirements for use in a Class Il, Group G ex- 
plosive environment. A Process development study was conducted 
to determine a reliable spin crimping method, and process and 
Prototype testing was performed to verify the proposed design 
criteria. The crimping system featured another process Pose 
whereby the part prepared for assembling was not crimped if the 
clamping force did not meet preset imum force 
range limits. Another fail-safe device included an ‘‘overdrive’’ 
shutdown control to prevent part or system damage due to a force 
limit malfunction. 


24388 (SAND—74-0239) HNAB: synthesis and characteriza- 
tion. O’Keefe, D.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May 1976. Contract AT(29-1)- 789. 75p. . NTIS $4.50. 

The laboratory and pilot-plant scale synthesis ‘of hex- 
anitroazobenzene (HNAB) are detailed. Some of its physical, 
chemical, and explosive properties are presented and discussed. 
Among these are included polymorphic forms, thermal behavior, 
spectra, solubility, compatibility, toxicity, sensitivity to gap test, 
detonation velocity and pressure, impact sensitivity, and explosive 
classification. Finally, some alternate syntheses of HNAB and its 
intermediates are considered; some of these were 1 and 
some were not. 


24389 Equation of state for the detonation 

of hexanitrostilbene at various charge densities. Lee, E.L.; 
Walton, J.R.; Kramer, P.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 May 1976. Contract W-7405-Eng- 
48. 18p. Dep. NTIS $3.50. 

An extensive description of the detonation behavior for the 
unique and useful high explosive hexanitrostilbene (HNS) is 
presented. To accomplish this the necessary experimental results 
measured by detonation of the pure material at charge densities of 
1.00, 1.20, 1.40, 1.60, and 1.65 (g/cm? = Mg/m*) were compiled 
and evaluated. Estimates of the equation of state of the detonation 
products were made for each charge density. To confirm these 
estimates two-dimensional hydrodynamic (HEMP code) calcula- 
tions to simulate the cylinder test experiments for two charge den- 
sities of 1.2 and 1.6 Mg/m* were carried out. Detailed comparisons 
of the calculational and experimental results were made for these 
two tests. Interpolation and extrapolation of the equation of state 
parameters provided final estimates for the other charge densities. 
The results are summarized in five sets of Chapman-Jouguet 
parameters and JWL equation of state coefficients. 


24390 (UCRL—77610) oo of thin flyers by explod- 
ing metal foils: application to initiation studies. Weingart, R.C.; 
Lee, R.S.; Jackson, R.K.; Parker, N.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 19 May 1976. Contract 
W.7405-Eng.48. 11p. (CONF-760805—10). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 

A simple, inexpensive system for studying initiation proper- 
ties of explosives has been developed. The system uses electrically 
exploded metal foils to accelerate plastic flyer plates to velocities 
in the range 0.5—14 km/s. These flyer plates provide a well- 
defined stimulus upon impact with a high-explosive specimen. Peak 
pressures in the range 1 to 160 GPa and pulse widths in the range 
0.005 to 0.5 ys can be produced. The wide range of impact pres- 
sures and pulse widths permits investigations of explosives over a 
broad range of shock sensitivities. To demonstrate the capabilities 
of the system, results of initiation experiments on PETN (1.25 to 
1.77 Mg/m*), TATB (1.80 Mg/m*), PBX-9404 (1.84 Mg/m*), and 
nitromethane, are reported. 


— (UCRL—77811) Using a heavy-metal precursor rod 
with . Stone, R.R.; Hanson, E.R.; 
Seontes, J.L.; Werne, R.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 12 Apr 1976. Contract W-7405- -Eng- 
48. 18p. (CONF-760540—1). Dep. NTIS $3.50. 
From Conference on high density alloy penetrator materials; 
yg ttesville, Virginia, United anes of America *USA® (24 May 
Testing of a two-stage kinetic-energy penetrator for defeat- 
ing reinforced concrete structures is described. The penetrator 
consists of a steel case loaded with high explosives, preceded by a 
smaller-diameter W-Ni-Fe rod. The precursor rod fractures and 
weakens the concrete locally prior to the impact of the follow- 
through steel case. The penetrator was propelled from a 155-mm 
cannon impacting a 0.76-m-thick (2.5 ft) concrete block. A 
second experiment was performed without the precursor rod. 
Although the target damage appeared the same in both tests, the 
— plastic deformation of the steel case was reduced by a 
r of two when the precursor rod was used. 


(UCRL— 78243) Effect of elemental composition on 
beha of , M.; Lee, E.; Helm, FH: 
ahara, M.; Guidry, M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
24 May 1976. Contract W-7405-Eng-48. Ilp. (CONF- 
760805—11). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 

The effect of chemical composition on explosives per- 
formance was determined via a series of experiments on specially 
formulated explosives. For most of these explosives detonation 
pressure, detonation velocity, and isentropic expansion were mea- 
sured. In some cases detonation temperature and product composi- 
tion were also measured. Included for comparison are calculated 
detonation parameters using the BKW and JCZ3 equations of 
state. The results demonstrate significant differences between the 
calculational and experimental results for compositions that.yield a 
preponderance of HF and CF,, H,O, or predominantly CO and 
CO, as detonation products. The results further indicate not only a 
need to adjust the equation of state parameters for H,O and CO,, 
and fluorine containing species in the BKW and JCZ3 equations of 
state, but in all likelihood a need to make changes in the equation 
of state itself. The data also point to the possible advantages in 
developing explosives with elemental compositions that are 
predominantly carbon-oxygen or hydrogen-oxygen in order to 
achieve particular explosive characteristics. 


24393 (UCRL— 78244) Characterization of commercial, com- 
explosives. Finger, M.; Helm, F.; Lee, E.; Boat, R.; Cheung, 
H.; Walton, J.; Hayes, B.; Penn, L . (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 May 1976. Contract w- 
7405-Eng-48. (CONF-760805— 12). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 

The explosive performance of a number of commercial 
blasting agents was investigated. EOS detonation parameters for a 
typical dynamite, aluminized and non-aluminized blasting agents, 
and ammonium nitrate/fuel oil (ANFO) were determined. The in- 
vestigation also included /oxidizer systems including 
several with aluminum. The time dependent properties in the 
detonation of several of these explosive materials were in- 
vestigated. For some explosives the magnitude of charge geometry 
required in order to neglect the time dependence and to achieve 
maximum performance was determined. For example, the charge 
geometry required to achieve maximum detonation performance 
from ANFO was determined. For some explosives EOS coefficients 
suitable for specific applications were assigned. Some aspects of 
> oe dependent behavior of composite explosives are 


NUCLEAR 
REFER ALSO TO CITATION(S) 24369, 25060 


24394 (AD-A—011100) Similarity solutions and blast wave 
phenomena. Topical report, 1 Nov 1973—30 Sep 1974. McCartor, 
G.; Wortman, W.R. (Mission Research Corp., Santa Barbara, Calif. 
(USA)). 26 Mar 1975. Contract DNA001-74-C-0135. 129p. 
(MRC-R—149). NTIS $5.75. 

In this report three problems are solved. First, the problem 
of a strong blast wave in a homogeneous medium including radia- 
tive effects is solved. Second, the problem of a strong blast wave in 
a slightly inhomogeneous medium including the radiative effects is 
solved. Finally, these results are used to construct the fireball con- 
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figuration at pressure equilibrium time. An analysis of the expected 
errors and the range of applicability is given, along with a discus- 
sion of possible applications of the results to the study of fireball 
phenomenology and its application to military systems analysis. 
24395 (AD-A—013130) Implications of vortex theory for 
fireball motion. Final Apr—Nov 1974. Sowle, D.H. 
(Mission Research Corp., Santa Barbara, Calif. (USA)). 6 Mar 
1975. Contract DNA001-74-C-0231. 58p. (MRC-R—160). NTIS 
$4.25. 


A theory of low altitude fireball rise is developed based on 
the current state of the art of Vortex theory. Indefensible assump- 
tions are required and are identified. All effects which are believed 
to be important for the rise and stabilization are included. These 
are: (1) release of fireball dissociation energy (2) release of water 
vapor condensation energy (3) effect of nonadiabatic lapse rate 
(4) wind shear (5) ground shock interaction (6) atmospheric blast 
reaction (‘shotgun effect’), and (7) buoyancy effect. The theory 
includes the entire rise and stabilization but does not attempt to 
describe the early or very late phases in detail. It is hoped that this 
theory will provide an adequate framework to identify specific 
weaknesses which can be addressed individually. 


24396 (AD-A—014850) Nuclear blast standard (1 kt). Final 
report, Jul 1968—Jan 1975. Needham, C.E.; Havens, M.L.; 
Knauth, C.S. (Air Force Weapons Lab., Kirtland AFB, N.Mex. 
(USA)). Apr 1975. 180p. (AFWL-TR—73-55(Rev.)). NTIS $7.00. 

Supersedes report dated Apr 1973, AD— 762534. 

A set of subroutines have been developed which provide the 
blast environment for a 1-kt, free-air detonation at sea level. These 
subroutines provide the pressure, density, and velocity fields as a 
function of radius for times from less than 1 ms to well over 5 
minutes. Additions since March 1973 include an atmosphere rou- 
tine, a modified Sachs scaling routine, an optional fireball descrip- 
tor routine and a faster running shock radius routine. Comparison 
plots of several parameters with other accepted curves are also in- 


24397 (AD-A—015667) A_ radiation diffusion and 
ics code for low-altitude multiple bursts. Topical report, 
1 Apr 1972—30 Sep 1973. Stoeckly, R.E. (Mission Research 
Corp., Santa Barbara, Calif. (USA)). 15 Jul 1975. Contract 
DNA001-75-C-0142. 38p. (MRC-R—77). NTIS $3.75. 

A computer code for studying strongly interacting multiple 
air bursts at low altitude is described. It is designed to study both 
early and late phases of two (or more) nonsimultaneous bursts at 
different positions along a vertical line. The code -- a two-dimen- 
sional modification of the one-fluid, implicit, Eulerian 
hydrodynamic code MICE -- treats radiative energy transfer in the 
approximation of radiation diffusion (or local thermodynamic 
equilibrium). This modification also treats in a rudimentary way 
the loss of thermal radiation from fireballs: this is calculated by 
using Planck mean opacities for one frequency interval to integrate 
the optical depth from each cell to infinity in several directions. 
These treatments complement one another in the sense that the 
radiation diffusion transfers radiant energy during a time step from 
each cell to the immediately adjacent cells, while the radiation loss 
term transfers radiant energy from each cell to infinity. The dif- 
ference equations involve use of the technique of time-step 
splitting and are implicit. The relations used for the equations of 
state and the Rosseland and Planck mean opacities of air are 
plotted, and the method for initial X-ray deposition is described. 
To get satisfactory results, the radiation loss rate has been artifi- 
cally increased to force the correct total radiation loss. 


24398 (CONF-730915—, pp 540-543) Utilization of the noble 
gases in studies of underground nuclear detonations. Smith, C.F. 
(Univ. of California, Livermore). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble 

The Livermore Gas Di Program employs a number 
of rare gas isotopes, both stable and radioactive, in its investiga- 
tions of the phenomenology of underground nuclear detonations. 
Radioactive gases in a sample are radiochemically purified by elu- 
tion chromatography, and the separated gases are radioassayed by 
gamma-ray spectrometry and by internal or thin-window beta pro- 
portional counting. Concentrations of the stable gases are deter- 
mined by mass-spectrometry, following chemical removal of the 
reactive gases in the sample. The most general application of the 
noble gases is as device fraction indicators to provide a basis for 
estimating totals of chimney-gas components. All of the stable rare 
gases, except argon, have been used as tracers, as have xenon-127 
and krypton-85. Argon-37 and krypton-85 have proven to be of 
particular value in the absence of a good tracer material as 
reference species for studies of chimney-gas chemistry. The rate of 
mixing of chimney gases, and the degree to which the sampled gas 
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truly represents the underground gas mixture, can be studied with 
the aid of the fission-product gases. Radon-222 and helium are 
released to the cavity from the surrounding rock, and are, there- 
fore, useful in studies of the interaction of the detonation with the 
surrounding medium. 


24399 (CONF-760809—1) Measurements and evaluation of 
building response to motion at various stages of construc- 
tion. Honda, K.K. (URS/John A. Blume and Associates, Engineers, 
San Francisco, Calif. (USA)). 1976. 16p. Dep. NTIS $3.50. 

From American Society of Civil Engineers conference; 
ae. Wisconsin, United States of America *USA® (23 Aug 

) 

Architectural elements contribute significantly to the total 
seismic response of high-rise frame buildings. Although the charac- 
teristics of ground motion have considerable effect on the response 
of buildings, architectural elements increase the stiffness of the 
total system and reduce its period. The measurements also showed 
that partition influence is reduced over a period of time, as in- 
dicated by the lengthening of periods. At low levels of motion 
where the partitions contribute lateral stiffness to the system, they 
carry a proportional amount of the total lateral load and add siza- 
ble energy-absorbing capacity to the system. However, when the 
partitions are removed, the load formerly carried by the partitions 
is again transferred to the structural system. Because of the dif- 
ferent response mode shapes of the models, the interstory drift at 
the first floor for the same roof displacement can vary significantly 
among models. In the models studied, the building without parti- 
tions at the first floor had the largest interstory drift. 


CIVIL USES 
REFER ALSO TO CITATION(S) 22862, 23487, 24511 


24400 (PNE-RB—76) Project Rio Blanco site cleanup and 
restoration plan. (Energy Research and Development Administra- 
tion, Las Vegas, Nev. (USA). Nevada Operations Office). May 
1976. vp. (NVO—173). Dep. NTIS $5.45. 

A plan for plugging the test wells associated with the Rio 
Blanco Project and restoring the site is presented. (TFD) 


WEAPONRY 
REFER ALSO TO CITATION(S) 24511, 24808 


24401 (AD-A—015745) A method for determining 
aerodynamic characteristics for mission completion studies in a 
nuclear environment. Final technical report, 15 Jan—1 Apr 1974. 
Snodgrass, R.R. (Aeronautical Systems Div., Wright-Patterson 
AFB, Ohio (USA)). Jul 1975. 48p. {ASD-TR—75- 3). NTIS $3.75. 

The existence of a nuclear bomb minimum miss distance 
which will permit mission completion has been discussed for a 
number of years. A study was made to define the essential 
aerodynamics associated with a mission completion study. 
Although the study is specifically directed toward the KC-135A, it 
contains the essential requirements for a general study on any 
system. Ground rules and assumptions are presented for defining 
the characteristics which would be associated with the aerodynam- 
ics of a nuclear blast degraded system. This approach to mission 
completion can be made with a sequence of aerodynamic respon- 
ses to structural damage due to the nuclear blast environment as- 
sociated with burst distances. This damage is then related to the 
degraded aircraft performance and its ability to continue the mis- 
sion. 


EXPLOSION DETECTION 
REFER ALSO TO CITATION(S) 24119, 24376, 24791 


24402 Nuclear-burst detecting and measuring device. 
Balut, J.A.L.G.; Lemaire, P.E.G.K.; Loisy, C.M. (to Etat Francais). 
US Patent 3,953,137. 27 Apr 1976. Filed date 5 Apr 1971. 12p. 

A continuous-operation automatic device is described for 
detection and accurate measurement of the strength of a burst 
generating an emission from luminous or infrared sources. This 
device characterizes and analyzes the maxima and minima of a 
thermal flux/time’’ curve. The device comprises a master time 
element and an assembly of photoelectric detectors, an electronic 
processing system coupled to the detectors, and a mechanical 
system securing the rigidity and positioning of the photoelectric 
detector assembly with respect to an octahedral prism based on a 
horizontal plane. 
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REFER ALSO TO CITATION(S) 23449, 23633, 23634, 23635, 
23636, 23665, 24452 


24403 (ANL—75-3(Pt.4), pp 62-70) Use of an acoustic- 
ge array to study urban atmospheric structure. Miller, E.L. 

In Radiological and Environmental Research Division an- 
nual report, January— December 1974. 

Preliminary results of the nocturnal boundary layer over 
Chicago are presented. Possible mechanisms associated with sur- 
face inversions are advanced for the unexpected occurrence of 
larger amplitudes of large breaking waves at sites nearer the city. 
These observations may lead to improved understanding of struc- 
ture in a stable planetary boundary layer and of the influence of 
surface characteristics upon it. The acoustic sounder development 
was necessary for these observations. (PCS) 


24404 (ANL—75-3(Pt.4), pp 71-79) Acoustic atmospheric 
from a manned balloon. Miller, E.L. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January— December 1974. 

Operation of an acoustic radar aboard a manned balloon 
has revealed much higher levels of noise than had been an- 
ticipated. The echoes received from the ground when the acoustic 
pulse was directed downward were extremely strong. Only weak 
atmospheric echoes were observed, but no strong echoes would be 
expected since the evidence available at this time does not indicate 
any layers of strong stable stratification near the flight path. 


24405 (ANL—75-3(Pt.4), pp 80-86) Real-time processing of 
S data with a microcomputer. Black, W.C.; Miller, 


In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

Acoustic-sounder signals were digitized and processed in 
real time by a microcomputer and the data volume was reduced by 
averaging. Two noise-elimination procedures were tried with some 
success, but further refinement is needed. The approach seems to 
warrant further development as a means of on-site reduction of the 
quantity of data before storage or transmission. 


24406 (ANL—75-3(Pt.4), pp 87-98) Direct and diffuse solar 
influenced by the bulk 


as of aerosols. 
Lipschutz, R.C.; Wesely, M.L.; Hicks, B.B. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January— December 1974. 

Findings indicate that aerosols have less impact on the net 
shortwave energy than has been previously reported by other 
authors. These authors suggest greater compensation for diffuse ir- 
radiation for zenith angles considerably less than 65 degrees and 
elimination of the precipitable water variable. The measured levels 
of diffuse and direct irradiation that have been recorded for clear 
clean skies establish a set of values for quick comparison with fu- 
ture observations so that high aerosol loadings can be recognized. 
For climatological purposes, it might be useful to determine values 
of diffuse and direct irradiation by using records of visibility, pro- 
vided the observed correlation between turbidity and _ visibility 
could be properly formulated. The effects of water vapor on at- 
mospheric turbidity are both direct (by means of molecular scat- 
tering and absorption) and indirect by means of interactions with 
pollutant gases and hygroscopic particles). The type of air mass 
present and the amount of water evaporated from the earth's sur- 
face affect the relative humidity, which in turn influences the 
amount and type of particulates present. It is reasonable to assume 
that the increases in turbidity with increasing production of gase- 
ous pollution should be greater in climates such as in the eastern 
United States than in drier climates farther west. 


(ANL—75-3(Pt.4), pp 99-111) Method for estimating 
hourly averages of diffuse and direct solar radiation under a layer 
of scattered clouds. Wesely, M.L.; Lipschutz, R.C. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January— December 1974. 

A mathematical model is presented for estimating the values 
of diffuse and direct irradiation that can be used in comparisons of 
theoretical performances of solar collectors of different designs. 
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This model extends to situations of multiple cloud layers where the 
cover is not uniform. (PCS) 


24408 mee 9 3(Pt.4), pp 112-119) Determination of the 
aaa stress and drift pia. A by similarity theory. Hess, G.D. 


In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

A mathematical model, using scaling arguments of similarity 
theory, was constructed for describing the planetary boundary 
layer of the atmosphere. The model is concerned with air flow 
over the ocean with application to predicting drift of surface pollu- 
tion, such as oil slicks, when the Coriolis parameter and the mag- 
nitude of the geostrophic wind are known. (PCS) 


24409 (ANL—75-3(Pt.4), pp 140-141) Further improvements 
in design of a 403 MHz radiosonde. Hart, R.L.; George, F.R. 1975. 

In Radiological and caeasmend Research Division an- 
nual report, January—December 1974. 

A greatly decreased drift with temperature was attained by 
revising the audio circuit of the radiosonde transmitter. There has 
been no forfeit of the relatively good time drift behavior that was a 
feature of the earlier version. These changes result in greater accu- 
racy of temperature profile measurements of the lower at- 
mosphere. (PCS) 


24410 (ANL—75-3(Pt.4), pp 142-150) Improved 
cal data acquisition system. Hart, R.L.; Haumann, J.R. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

The system described is capable of integrating and record- 
ing data from a variety of sources. When housed in a portable, 
weatherproof, carrying case and powered by a battery pack, it can 
be operated in the field. Subsequent conversion of the cassette 
tape data record to computer-compatible format is readily accom- 
plished by a base transcriber capable of servicing many remote 
data acquisition units. A second data acquisition unit with cassette 
tape recording only is now being constructed for field use. The 
power source will be external and may be either a 12-V dc power 
supply or a battery pack. In this system, a single thumbwheel 
switch will select both the integration and writeout period for all 
channels, in multiples of 10 min. Another unit will contain the 
LED displays and the digital frequency meter for real time readout 
and calibration. No provision for a back-up line printer is contem- 
plated at this time. 


24411 (BNWL—2000(Pt.4), pp 36-37) Environmental appli- 
cation of holography. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

Holography using short laser pulses is being studied to 
determine resolution capability and to determine optical arrange- 
ments most suitable for studying the size, distribution, and velocity 
of aerosols. A Korad 1500 ruby laser without Q-switching, is being 
used for initial studies. Q-switching and ow doubling will be 
added later to study fast-moving aerosols 


24412 (COO— 2507-3) Tornado parameters for nuclear power 
plants. Quarterly report, June 1, 1975—August 31, 1975. Fujita, 
T.T. (Chicago Univ., Ill. (USA)). 1975. Contract E(11-1)-2507. 
3p. Dep. NTIS $3.50. 

Progress is reported on the collection of data on tornadoes 
in the U.S.A. since 1930. The data will be used to determine tor- 
nado parameters for nuclear power plants. (CH) 


24413 (UCID— 17121) Environmental tests of the Meteorologi- 
cal Data Acquisition system's remote station. Aaron, C.C. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
10 May 1976. Contract W-7405-Eng-48. 23p. Dep. NTIS $3.50. 

We subjected the Meteorological Data Acquisition (MEDA) 
remote station hardware to temperature, vibration, and road tests. 
The MEDA equipment was designed at the Lawrence Livermore 
Laboratory (LLL) for the Air Resources Laboratory (ARL). ARL 
supplied all MEDA sensors. The prototype system passed these 
tests. 


24414 Inadvertent weather and climate modification. Barrett, 
E.W. (National Oceanic and Atmospheric Administration, Boulder, 
CO). CRC Crit. Rev. Environ. Control; 6: No. 1, 15-90(Dec 1975). 

Although the possibility that human activities might affect 
weather and climate was suggested by scientists a century ago, it is 
only during the last two decades that concerted efforts have been 
made to detect and measure these influences and to develop 
models for prediction of the future magnitudes of these influences. 
Review of all published information up to the beginning of 1975 
reveals that the total mass of atmospheric carbon dioxide has in- 
creased about 3 percent since 1958 as a result of combustion of 
fossil fuels, that atmospheric dust loading has risen substantially 


large urban-industrial complexes in developed coun- 
tt waste heat from man’s activities now amounts to 
0.02 percent o' of the average solar-energy input to the planet. The 
this pollution on global climate are, however, undetecta- 
st the background of natural fluctuations. Near ci- 
local climate te to be warmer, the diurnal. range of 
re is lower, and the annual precipitation higher than if 
were absent; the measurable effects are felt for only a 
ndreds of kilometers around the sources. It is con- 
for some possible subtle effects of man-made 

tants on the stratospheric ozone layer, present levels of 

g models of climatic change (which are 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 22489, 22555, 22565, 22815, 
22966, 23636, 24035, 24075, 24162, 24373, 24499, 24530, 
24539, 24544, 24773, 24776, 24777, 24780, 25195 


24415 (AD-A—014832) Spectrophone system for 

ambient air samples. Final report, Feb 1973—Nov 1974. Damon, 
E.K.; Peterson, J.C.; Mills, F.S.; Long, R.K. (Ohio State Univ., 
Columbus (USA). Electroscience Lab.). Jul 1975. Contract 
F29601-73-C-0108. 42p. NTIS $3.75. 

A spectrophone system for monitoring the extinction coeffi- 
cient of ambient atmospheric samples at the P(20) CO, laser line 
is described. The system is completely self-contained and trans- 

. Procedures for calibration, operation, and maintenance 
of the system are given. (Author) (GRA) 


24416 (AD-A—014946) A review of some experimental mea- 
surements on detectors for trace chemicals in the atmosphere. Final 
report. Shelton, R.D.; Wall, W.A. (Ballistic Research Labs., 
Aberdeen “ge Ground, Md. (USA)). Jul 1975. 35p. 
(BRL— 1798). NTIS $3.75. 

A number of detectors for trace contaminants in the at- 
mosphere have been developed and tested for environmental mea- 
surements, military surveillance, and law enforcement. This paper 
summarizes the work done by an Army laboratory in the area of 
detector development and evaluation, and speculates on future 
evolution in this important area. Detectors subjected to develop- 
ment and evaluation included electric quadrupole mass spectrome- 
ters, thin film detectors, biochemical sensors, dogs, ion mobility 
spectrometers, electron capture devices, condensation nuclei de- 
tectors, and remote sensors. (Author) (GRA) 


24417 (AD-A—015427) Interference studies for advanced 
on Phase 1, 28 Apr—30 Jun 1975. 


tt, 4 
>. Aug 1975. Contract DAAAIS- 75-C-0126. 


69p. NTIS 

con- 
taminants from various sources (military operations, u and in- 
dustrial activites, agricultural practices, and processes occurring in 
nature). The information presented is relevant to the performance 
of chemi nt alarms because atmospheric contaminants may 
either give a false indication of the presence of agents or cause a 
loss in the detectability of agents. There are three types of ad- 
vanced point-sampling alarms of current interest: the ionization de- 
tector, the electrochemical enzyme alarm, and the automatic liquid 
agent detector (ALAD). This report summarizes information on 
the operating principles of these alarm devices and their sensitivi- 
ties to chemical agents and other substances. (GRA) 


24418 (AD-A—016946) Interference studies for advanced 
point sampling alarms. Quarterly progress report No. 1, 28 
Apr—28 Jul 1975. Dickson, W.R.; Dismukes, E.B.; Barrett, WJ. 
(Southern Research Inst., Birmingham, Ala. (USA)). Aug 1975. 
Contract DAAAI5-75-C-0126. 28p. (SORI—3496-III). NTIS 


$3.75. 

See also report dated Aug 1975 on Phase 1, Report on 
Chemical Agent and Warning Devices. 

This report comments briefly on the initial work under 
Phase I, which has been covered in detail by a separate formal re- 
port (Edgewood Arsenal Contract Report ED-CR 76009). It then 
discusses in detail the preliminary experimental work that has been 
done in preparation for and as a part of Phase II with the Army 
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Ionization Detector (AID): determination of detector responses 
(1) in laboratory exposures to controlled concentrations of GB, 
diisopropyl methylphosphonate, n-hexyl alcohol, and _ tri(n- 
butyl)amine; (2) in sniff tests of approximately 35 organic com- 
— (3) in sniff tests of approximately 50 materials associated 

with housekeeping practices and human activities; and (4) in a 
variety of indoor and outdoor environments in which there were 
sometimes no identified sources of air contaminants and in others 
obvious sources of contamination such as laboratory animals, 
flowering plants, automotive vehicles, industrial plants, garbage, 
and sewage. (GRA) 


24419 (ANL—75-3(Pt.4), pp 120-130) Mathematical model- 
ing of and transport downstream of an 
urban area source. Sheih, C.M. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

Dry deposition is considered exclusively in mathematical 
models for dispersion of mondispersed particles from a two-dimen- 
sional line source. Thermal coagulation and gravitational sedimen- 
tation have been incorporated into the equation of diffusion. —- 
model predicts ulate concentration, coagulation rate, 
deposition rate Pon ee from an urban-area source. (PCS) 


24420 (ANL—75-3(Pt.4), pp 131-139) Puff-grid model for 

In Radiological and Environmental Research Division an- 
nual report, January— December 1974. 

A -grid model was used to predict SO, pollutant disper- 
sion over State College, Pennsylvania. This model gives finer spa- 
tial resolution than more conventional grid models without exces- 
sive costing. The predictions of the puff-grid are compared with 
both conventional grid model predictions and field measurements. 
Computer processing time for the puff-grid model with a real time 
increment of 30 sec, run over a 24-hr period, is 500 sec for an 
IBM 370. The study also indicates that the minimum spatial resolu- 
tion of predictions and observations should be defined in the stan- 
dards for pollution control. (PCS) 


24421 (BERC/RI—76/5) Portable detector tube reader: relia- 

and performance evaluation. Carroll, H.B. Jr.; Armstrong, 
F.E. (Energy Research and Development Administration, Bart- 
lesville, Okla. (USA). Bartlesville Energy Research Center). Apr 
1976. 19p. Dep. NTIS $3.50. 

Two lightweight, sensitive, optical stain tube readers suitable 
for field use were developed by Food Technology Corp. with Na- 
tional Institute for Occupational Safety and Health funds and 
technical assistance from Pittsburgh Mining and Safety Research 
Center and Bartlesville Energy Research Center. Evaluation of the 
instruments to determine their performance capabilities included 
comparison of their characteristics with criteria for porta- 
bility, readout, stability, and ruggedness. The instruments were 
easy to use and simple to operate and produced excellent results 
with little or no operator training. Instrument readings from typical 
CO length-of-stain tubes showed a reproducibility improvement by 
a factor of 5 when compared with observer readings of the same 
length-of-stain tubes. 


24422 (BNWL—2000(Pt.4), pp 87-88) Toxic substances in 
nuclear fuels. Feb 1976 

In Pacific * 0 ll Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The effort to characterize toxic effluents from the LWR 
UO, cycle has been completed utilizing multidisciplinary expertise. 
For each fuel cycle component (i.e., mining through waste 
disposal) effluents have been identified and characterized, to the 
extent possible, by their radiological, chemical, and physical pro- 
perties. Whereas the radiological and physical form of the effluents 
are reasonably well known, there is generally a paucity of data 
available on effluent chemical properties which are, intuitively, key 
inputs to environmental and biological pathway analysis. 


24423 pe Analytical derivation of a stable 
distribution of marine aerosols. Drake, R.L. (Battelle Pacific 
Northwest Labs., "Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 33p. (CONF-760335—2). Dep. NTIS $4.00. 

From Conference on atmospheric and oceanic waves and 
— _— Washington, United States of America °USA® (29 

ar 

The subject of this paper is concerned with an analytical 
derivation of a stable size distribution of a marine aerosol. The 
derived distribution possesses many of the characteristics that have 
been observed by field investigators. The apron amy system that 
was used in this paper describes the time evoluticn of an 
distribution in a nonhomogeneous medium. In addition, the 
processes producing the changes in the aerosol spectrum are 2 
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volumetric source and sink distribution, condensational growth 
mechanism, a coagulation mechanism, a vertical velocity field, 
gravitational settling, and vertical diffusion. 


24424 (CONF-740921—) A 


exchange 
particulate and eee pollutants (1974). Proceedings of a symposi- 
um, Richland, W ber an 1974. (Battelle Pacific 


Northwest Labs., Ri hland, Wash. (USA)). 1976. 1000p. Dep. 
orthnw Ic 
NTIS $23.75. 

From Atmosphere - surface exchange of particulate and 
= pollutants symposium; Richland, Washington, USA (4 Sep 


974). 
te abstracts were prepared for the 58 papers 
presented at this symposium. (CH) 


24425 (CONF-740921—, pp 1-40) Dry deposition and 
of aerosol : a mew look at some old 


resuspension problems. 
W.G.N. (Battelle, Pacific Northwest Labs., Richland, WA). 


From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 


1974). 
tface exchange of particulate and gaseous 


In Atm 
pollutants 
Some problem areas in the study of dry deposition and 

resuspension of aerosol particles are viewed from a different per- 
spective. First some inferences are made about possible aerosol 
particle log-area distributions that could be found in the at- 
mosphere and qualitatively about the roles of dry ition and 
resuspension. The dry deposition process in each of five layers A 
through E (Aloft, Boundary, Canopy, Deposition, and Edaphic 
Layers) is considered separately, and it appears that the overall 

could be rate limited in any one (or more) of these layers. 
Two simple models for dry deposition to a smooth surface and to a 
canopy are presented. For the nsion problem, suggestions 
are made that a kinetic equation for the soil particle size distribu- 
tion should be explored further, that the critical u/sub k/ required 
to move small particles may have an aerodynamic interpretation, 
that the soil particle size distribution dictates the saltation flux par- 
ticle size distribution except for very large (approximately 1 mm) 
particles, and that the convective diffusion equation is incapable of 
describing the suspended particle size distribution. A simple model 
is proposed for simultaneous deposition with some resuspension. 
The paper closes with an attempt to explain the physically 
meaningful variability of the resuspension factor. 100 references 


24426 (CONF-740921—, pp 41-53) Has man, through in- 
creasing emissions of the climate. Elisaesser, 
H.W. (Univ. of California, Livermore). 1976. 
From Atmosphere - surface exchange of particulate and 
ong pollutants symposium; Richland, Washington, USA (4 Sep 
) 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Diverse data relating to natural and anthropogenic particu- 
late emissions and trends in atmospheric turbidity are reviewed. It 
is estimated that man now contributes 13.6 percent of the 3.5 x 
10° tons of primary and secondary particulates now emitted an- 
nually to the atmosphere. Values derived for the anthropogenic ef- 
fect on the trend in total airborne particulates (if assumed 
monotonic) range from 0.06 to 0.4 percent increase per year. 
Since such an effect would be only marginally detectable in the 
available record, the much larger rates of increase published as 
proof of an upward trend must be due to local or temporary ef- 
fects and cannot be representative of a global trend. On the other 
hand, almost all urban areas plagued by dirty skies prior to the 
1940's have shown in recent years measurable improvement in 
terms of visibility, dust fall, suspended particulates or the ratio of 
sunshine in the central city to that at an outlying station. This 
leads to the conclusion that while an anthropogenic upward trend 
in airborne particulates existed aes it was halted and may 
even have been reversed over the past fe 


24427 (CONF-740921—, pp 54-61) Influence of dry deposi- 
tion on the residence time of particulate pollutants in the tropo- 
sphere. Marenco, A.; Fontan, J. (CNRS, Toulouse). 1976. 

From Atmosphere - surface exchange of particulate and 
fo pollutants symposium; Richland, Washington, USA (4 Sep 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Residence time is a budget notion which is generally signifi- 
cant only when certain simplifying hypotheses are assumed (steady 
state conditions, stratified volume). In the troposphere, where 
losses are localized, there appears an important influence of the 
various parameters upon the tropospheric residence time values. 
These vary particularly according to the formation altitude of 
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aerosols (mean size 0.3 4m) between about twenty and a hundred 
days. The residence times in the planetary boundary layer are 
much lower, averaging a few days only. In the general case (0.3 
um aerosols) the particles emitted at ground-level are eliminated 
chiefly by dry deposition (75 percent), whereas those produced in 
the higher layers will be so mainly by scavenging (76 percent). 
When the particle size increases, the processes of dry deposition 


become proportionally more important. The tropospheric re- 


sidence time of aerosols is closely dependent upon dry deposition 
for elements produced in the lower layers and less so for those 
produced in the higher layers. Lastly, the residence time in the 
planetary boundary layer depends essentially upon dry deposition 
and is relatively independent of the formation altitude of particles. 


24428 (CONF-740921—, pp 62-73) Use of deposition collector 
particle-size data in the investigation of environmental exchange 
particulate pollutants. Waite, D.A.; Houston, J.R. 

(Battelle, Pacific Northwest Labs., Richland, WA). ‘1976. 
From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 


974) 
re-surface exchange of particulate and gaseous 


In Atm 
pollutants (1974). 

A combination precipitation/particulate deposition collec- 

tion apparatus has been designed to increase the types and utility 
of data generated by such devices. Data are presented to illustrate 
the use of deposition data in investigations of environmental 
exchange mechanisms of particulate pollutants. A new concept in 
removing and sizing radioactive or nonradioactive particulate 
matter from the deposition collector is being applied to the present 
environmental particle-size information needs. The glow-discharge 
perturbation method economically generates particle-size data 
which can be directly accumulated and ‘ometrically analyzed 
by a multichannel analyzer. Particle-size distribution and analysis 
techniques illustrating the utility of this system are presented. Ex- 
perimental environmental data are presented to illustrate local 
deposition particle-size distribution characteristics, and its specifi- 
cation, resolution, and analysis. 
24429 (CONF-740921—, pp 74-86) Field measurement of par- 
ticulate plume depletion comparison with an inert gas plume. 
Nickola, P.W. (Battelle, Pacific Northwest Labs., Richland, WA); 
Clark, G.H. 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 


The successes and difficulties of a field technique designed 
to measure deposition from a particulate plume are reviewed. Par- 
ticulate and inert gas tracers were dispersed to the atmosphere 
simultaneously from an elevation of 26 m. In the experiment ex- 
amined most carefully, the inert gas plume showed strong evidence 
of reflection from the ground, while the particulate plume 
evidenced depletion in the lowest layers. The differences between 
the two vertical profiles of concentration near the ground were 
used as a basis for estimating the amount of the particulate 
deposited. This graphical approach showed that about 7 percent of 
the particulate plume was deposited during traversal to a distance 
of 842 m. The atmosphere was moderately stable. Following tracer 
release into a more stable atmosphere, 0 to | percent of the par- 
ticulate tracer deposited during movement to 812 m from the 
source. During release into an unstable atmosphere, about | per- 
cent of the — a" is estimated to have deposited before 
the plume reached 200 m 


24430 (CONF-740921—, pp 87-95) Deposition of atmospheric 
lead particles to natural surfaces in field experiments. Servant, J. 
(CNRS, Toulouse). 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

The deposition of atmospheric lead particles to natural sur- 
faces was measured in a residential section of Toulouse 
(population 400,000). This deposition is compared with the dry 
and wet fallout in a pluviometer. Every month over an 8 months 
period four different tree leaves were analyzed (poplar, elm, platan 
(plane tree), and oak). At this site the ratio *Pb/Pb is higher in 
the atmosphere than in the soil (0.13 dpm ug’ (Pb) compared to 
0.035 dpm pug (Pb)). It gives the real part of the atmospheric 
lead deposited on tree leaves. The atmospheric contribution in the 
residential section is then compared with that of three forests of 
rural France. The accuracy of the index *°Pb/Pb is shown by a 
comparison of the specific activity of lead in tree leaves collected 
in a residential section (Toulouse) with that in a virgin site 
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(Congo, 200 km from Brazzaville). The variations of 2 orders of 
magnitude of the index in these two sites are similar to the varia- 
tions expected in the air at ground level. 


24431 (CONF-740921—, pp 96-103) Transport and deposition 
of pollutants downwind of St. Louis. Young, J.A.; Wogman, N.A.; 
Tanner, T.M.; Thomas, C.W. (Battelle, Pacific Northwest Labs., 
Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 

pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

The St. Louis Metropolitan area introduces large quantities 
of pollutant materials into the atmosphere. These contaminants are 
carried large distances by prevailing winds and may affect regions 
considerably downwind of St. Louis. The concentrations of trace 
elements, sulfates, SO,, and Freon-11 have been measured in air 
samples collected upwind, in, and downwind of St. Louis during 
July of 1973 to determine the atmospheric concentrations of these 
contaminants produced by St. Louis and to determine the rates at 
which the concentrations are decreased downwind by atmospheric 
mixing processes, dry deposition on the earth's surface, and, in the 
case of SO,, chemical reactions. The rate of decrease in concentra- 
tion due to mixing processes was determined from the rate of 
decrease in concentration of the essentially conservative gas 
Freon-11, which is released in large quantities by aerosol spray 
cans. 


24432 (CONF-740921—, pp 104-111) Dry deposition 
processes on vegetation canopies. Droppo, J.G. (Battelle, Pacific 
Northwest Labs., Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

A brief review of forestry and agricultural literature relating 
to processes of dry deposition of atmospheric gases and particles 
on plant canopies is presented. The results are summarized by 
development of a model for dry deposition processes in a vegeta- 
tion canopy. Various aspects of the processes in both high and low 
vegetation are discussed. 


24433 (CONF-740921—, pp 112-135) Interactions of at- 
mospheric carbon dioxide, diffuse light, plant productivity and cli- 
mate processes model ictions. Lister, R.; Lemon, E. (Cornell 
Univ., Ithaca, NY). 1976. 


From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 
974). 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

We are concerned with predicting subtle interactions 
between land vegetation and changing atmospheric properties. We 
deal specifically with increased concentrations of CO, and in- 
creased diffuse sunlight due to scattering by assumed increases in 
particulate matter. Both increasing CO, and proportions of diffuse 
light enhance photosynthesis of plant communities up to a point, 
depending upon the type of plant. Thus, vegetation can damp long- 
term CO, perturbations caused by increasing fossil fuel use. How- 
ever, concommitant increases in diffuse sunlight with atmospheric 
dust loading could also. reduce total solar radiation input at the 
surface, thus affecting thermal fluxes from the vegetation. The al- 
tered thermal regime then influences plant processes as well as at- 
mospheric processes. We have found with a highly sophisticated 
mechanistic model (SPAM) that efficient photosynthesis C, plants 
differ from less efficient C; plants in their responses to increasing 
CO, and diffuse light, thus complicating prediction even more. So 
far we have tried to bracket conditions which have been hypothes- 
ized to develop in the next 50 to 100 years. 


24434 (CONF-740921—, pp 153-170) Removal of water solu- 
ble gases from the atmosphere by vegetation. Hill, A.C.; Chamber- 
lain, E.M. Jr. (Univ. of Utah, Salt Lake City). 1976. 

From Atmosphere - surface exchange of particulate and 
fre pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

The absorption of water soluble gases by a typical vegeta- 
tion canopy was investigated using environmental chambers 
specifically designed for this purpose. These chambers were con- 
structed to simulate, within acceptable limits, different field en- 
vironmental conditions by controlling wind velocity, CO, concen- 
tration, temperature, relative humidity, light intensity, and pollu- 
tant concentration. Standard alfalfa canopies removed gaseous pol- 
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lutants from the atmosphere in rates of the following order: 
hydrogen fluoride (HF) greater than sulfur dioxide (SO,) greater 
than chlorine (Cl,) greater than nitrogen dioxide (NO,) greater 
than ozone (O3) greater than peroxyacetyl nitrate (PAN) greater 
than nitric oxide (NO) greater than carbon monoxide (CO). HF, 
SO,, and NO, concentration profiles indicated that these sub- 
stances were efficiently removed from the atmosphere by the sur- 
face and subsurface vegetation of the upper portion of the plant 
canopy. Wind velocity, canopy height, and light intensity were 
shown to affect the rate of pollutant removal by the vegetation. 
The rate of pollutant removal was also found to increase linearly 
with the increase of pollutant concentration over the ranges of 
concentration which may be found in ambient air and which are 
low enough not to cause stomatal closure. The absorption rate of 
the various gaseous pollutants was shown to be related to their 
solubility in water. It was concluded that vegetation may be an im- 
portant sink for many gaseous air pollutants. 


24435 (CONF-740921—, pp 171-191) Mesoscale determina- 
tion of Aitken nuclei flux near the ground: use of radioactive tracers 
(radon and ?"Pb). Lopez, A.; Fontan, J.; Servant, J. (CNRS, Tou- 
louse). 1976. 

From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Various methods for the determination of Aitken nuclei flux 
‘near the ground, i.e., the production of these nuclei or their dry 
deposition, or even the result of both, are proposed. In the case of 
a source that may be considered as uniformly distributed on the 
ground level, the rate of formation of particles is evaluated by two 
different methods: Simultaneous measurements of the nuclei and 
radon concentrations made on the ground level. The source of 
radon, a radioactive continental tracer (3.8 days half-life) may be 
considered homogeneous at the soil surface, and it is considered as 
an indicator of vertical stability of lower atmosphere. The time 
evolution of the total amount of nuclei held in 2 column of at- 
mosphere deduced from successive vertical distributions. A numer- 
ical model of the evolution of nuclei concentrations is used for 
both methods. This model takes into account the coagulation 
phenomena important in the mixing layer. For a finite dimension 
source (urban site or industrial area) the intensity of the source is 
measured from the vertical distributions of the concentrations in a 
cross-section of the plume. The nucleus concentrations are mea- 
sured directly with a nucleus counter or deduced from the small 
ion concentration. This last method is most suitable because of its 
short time constant (1 s); it permits the study of small plume 
sources. For large sources (rural area or forest belt) the evolution 
of total nuclei quantities is measured in a column of atmosphere 
above the source in the direction of the advection. These various 
methods have been applied in Southwest France, which has dif- 
ferent sources, some well localized: urban sites, industrial areas, 
forest belts, and rural areas. These methods may be used for other 
trace gas or particulate components in the atmosphere, more 
precisely for we Agu ground deposition or absorption at a 
mesomet logical scale. 


24436 (CONF-740921—, pp 192-211) Profile methods of dry 
deposition’ measurement. Droppo, J.G.; Hales, J.M. (Battelle, 
Pacific Northwest Labs., Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 

). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

The present research program is directed at development of 
improved prediction models for dry deposition of gases and parti- 
cles from the atmosphere onto natural surfaces. The state-of-the- 
art in dry deposition modeling is at the point where additional 
input data from field experiments are needed. Possible methods of 
studying dry deposition are discussed in terms of their advantages, 
disadvantages and limitations. These methods include wind tunnels, 
static chambers, deposition-surface measurements, plume decay 
measurements, simultaneous depositing and nondepositing mea- 
surements, profile measurement methods, and flux-measurement 
methods. The profile measurement method is identified as best 
meeting present needs for model development input. Its advantages 
include: independence from atmospheric chemical reactions; the 
result in a measure of the total deposition effect; and analysis from 
a single-point sampling. Disadvantages include: use of indirect 
measurements which depend on the determination of an ap- 
propriate eddy diffusivity and the constraints relative to conditions 
and the locations where the model applies. A proposed field pro- 
gram based on a profile measurement method is described. 
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24437 (CONF-740921—, pp 212-227) Dry deposition of SO, 
and other gases. Garland, J.A. (Atomic Energy Research Establish- 
ment, Harwell, Eng.). 1976. 
From Atmosphere - surface exchange of particulate and 
pollutants symposium; Richland, Washington, USA (4 Sep 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Measurements of the rate of dry deposition (direct reaction 
of gas molecules with the underlying surface) of SO, have been 
made both in the field and in the laboratory using two techniques. 
One technique involves the release of the radioactive tracer ‘iso, 
above the surface to be studied. In the other the concentration 
gradient of the gas above the surface is measured. The gradient 
method is more convenient for field measurement since it does not 
result in radioactive contamination, but it can be used only over 
extensive uniform surfaces and may not be sensitive enough to 
estimate small deposition velocities. Measurements of deposition 
velocities for SO, to grass, soil and water surfaces give mean 
values a little below 1 cm s~'. Similar values can be found by con- 
sidering the sulphur balance of the atmosphere over Great Britain 
or Western Europe. The significance of this removal rate in the 
global balance of sulphur in the atmosphere is discussed. The 
gradient method is also applicable to the study of dry deposition of 
ozone, nitrogen oxides and other trace gases. Measurements with 
ozone show that soil and vegetation remove the gas from the at- 
mosphere at a rate similar to that for SO,. 


24438 (CONF-740921—, pp 228-243) Suspended particle in- 
teractions and uptake in terrestrial plants. Vaughan, B.E. (Battelle, 
Pacific Northwest Labs., Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 
a pollutants symposium; Richland, Washington, USA (4 Sep 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Studies are under way to characterize the interactions of 
airborne particles with above-ground parts of green plants, particu- 
larly the leafy surfaces. Leaching, fixation, and translocation from 
the leaf to other plant parts are primary measurement parameters. 
The generation technique has involved submicron aerosols 
reaching the criterion of monodispersity, with the radioactivity ad- 
ministered in a vector (host) particle. Initial studies, employing 
neutral tracers, are now being extended to plutonium. However, 
the tracer studies have proved useful in establishing limits for cer- 
tain factors that control uptake levels and locations within the 
plant. The particles used for these initial characterization studies 
have been monodisperse glycerol aerosols (0.6 4m AMAD; GSD = 
less than 1.1) seeded with *Na and primary particles of Au col- 
loid nebulized and dessicated by heat (0.8 wm AMAD; GSD = 
1.7). A feature not adequately considered in the radiological litera- 
ture is that the plant leaf surface is not passive; it is in dynamic 
relation with the atmosphere. For example, the data show that 
mass loading in excess of about | yg/cm? significantly inhibits 
translocation from the leaf to the root by impairing gas exchange; 
anhydrosity of the particle appears to delay translocation from the 
exterior to interior of the leaf, but surface tension effects on the ir- 
regular leafy surface may protect deposited particles from 
leaching. Consideration of the available literature, based as it is on 
NTS test shots and volcanic activity, indicates wide variability in 
estimates of the plant interception factor. This is possibly related 
to size selectivity by plants in their interception of particles from 
polydisperse distributions. 


24439 (CONF-740921—, pp 244-263) Deposition of various 
plutonium-compound aerosols onto plant foliage at very low wind 
velocities. Craig, D.K.; Klepper, B.L.; Buschbom, R.L. (Battelle, 
Pacific Northwest Labs., Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Deposition of polydispersed aerosols of plutonium oxide, 
hydrated (aged) oxide, nitrate and citrate onto plant foliage has 
been studied in a low-speed wind tunnel designed for quantitative 
experimental studies of the interaction of airborne plutonium com- 
pounds with plant surfaces. Using concentrations of 1 to 4 nCi 
238Pu/cm? and a wind velocity of 1 cm/sec, mean deposition 
velocities onto both single leaves and canopies have been measured. 
For log normally-distributed aerosols having activity median 
aerodynamic diameters (AMAD) in the range 0.5 to 1.8 wm and 
geometric standard deviations (GSD) from 1.6 to 2.4, values of 3 x 
10-3 to 2 x 107? cm/sec were obtained for single 10-day-old 
Phaseolus vulgaris L. seedling leaves. The corresponding values for 
5- to 6-week-old canopies were 4 x 107° to 1 x 107? cm/sec. 
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Aerosol size distributions were obtained, using an 8-stage impac- 
tion device calibrated in terms of the effective cutoff diameters 
(ECD) of unit density spheres. The above mean deposition veloci- 
ties were compared with the ‘‘expected’’ value based upon the 
quantity of material in each impactor size range and the cor- 
responding theoretical deposition velocity for each ECD. (auth) 


24440 (CONF-740921—, pp 264-279) Experimental studies of 
to surfaces. Raynor, G.S. (Brookhaven 
National Lab., Upton, NY). 1976. 

From Atmosphere - surface exchange of particulate and 
foe pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Deposition to the ground was measured during experimental 
studies of natural pollen dispersion from circular and rectangular 
area sources of cultivated plants and from potted plants arranged 
in movable line sources. Similar measurements were taken 
downwind of point source releases of previously collected pollen. 
Studies were conducted over fields vegetated with short grass and 
in a 10- to 13-m tall pine forest. Plants grown for pollen emission 
include ragweed (Ambrosia), timothy (Phleum), corn (Zea), 
castor bean (Ricinus) and summer cypress (Kochia). A few addi- 
tional species plus several types of spores were emitted in point 
source experiments. Particles were sampled by greased microscope 
slides arranged in circular or rectangular arrays on the ground at 
successive distances downwind from each source. Particles were 
counted by use of a microscope and deposition per unit area re- 
lated to the low-level air concentration at the same location. 
Deposition velocities to grassland usually exceeded the gravita- 
tional settling rate of the particles, most commonly by factors of 
two to four. Close to dense area sources, however, much higher 
velocities were found due to aerodynamic downwash downwind of 
the plants and to clumped pollen grains. In the forest, deposition 
velocities tended to be closer to the settling rate, but mass flux cal- 
culations showed that most particles were lost to the foliage rather 
than to the ground. (auth) 


24441 (CONF-740921—, pp 280-301) Dispersion of 
fluorescent particles into and within a fir forest. Fritschen, 
L.J.; Edmonds, R. (Univ. of Washington, Seattle). 1976. 

From Atmosphere - surface exchange of particulate and 
oo pollutants symposium; Richland, Washington, USA (4 Sep 

4). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

A series of fluorescent particle releases was made during 
1968 and 1969 to determine the dispersion of atmospheric parti- 
cles and gases into and within a Douglas fir forest. The approxi- 
mately 40-year-old forest, naturally regenerated after fire, has ap- 

roximately 3125 stems per hectare with a needle surface area 

index of 9 to 10. The vegetation density was found to have a 
strong influence on the windspeed profile and the airflow within 
the forest. Winds within the forest were not found to be strongly 
coupled to winds above the forest. With strong surface heating, 
particles released above the forest were lost from the system due 
to the m&tability above the inversion in the crown. At night, parti- 
cles released above the forest, but below the inversion, penetrated 
the forest. Inversions in the crown during the daytime and above 
the crown at night trapped the particles within the stem space. 
Particles released below the inversion were trapped until they 
reached a thermal chimney where they escaped above the forest. 
The vertical extent of mixing of the plumes within the forest was 
dependent on the inversion height. Rapid mixing occurred under 
neutral conditions. The lateral spread of plumes was regulated by 
fluctuations in wind direction and mechanical turbulence during 
night releases. However, in daytime releases, vegetation density 
had a greater influence on the width and direction of plumes. 
Deposition was highly oy eee upon turbulence created by an 
unstable layer above the forest floor and by acceleration of air at 
the trailing edge of the forest. The relation between deposition and 
aerosol concentrations was not clearly defined. Particles released 
in the clearcut 40 and 80 m from the forest edge, when the wind 
was blowing into the forest with strong surface heating, entered the 
forest but were exhaled and reinhaled further downstream. (auth) 


24442 (CONF-740921—, pp 342-353) Field measurements of 
sulphur dioxide fluxes to wheat. Unsworth, M.H.; Fowler, D. (Univ. 
of Nottingham, Eng.). 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Deposition rates of sulphur dioxide on a wheat crop in vari- 
ous atmospheric conditions during the growing seasons were mea- 
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CONF-740921—, pp 354-368) Mechanism and rate of 
interface. Liss, P.S.; Slater, P.G. 


CCI,F, a From its total resistance and observed 
the marine atmosphere and ocean water, the 
gas across the air-sea interface is 


(CONF-740921—, pp 368-381) Dry deposition as a 
pollution in Lake Michigan. Sievering, H.; 


Assessments of the Great Lakes’ 
loadings have not considered present and future air pollution 
sources within the Great Lakes’ water basin as water pollution 


culation patterns and a proper consideration of aerosol deposition 
velocities were not included. The information presented in this 


iati deposition velocity with particle size. The con- 
clusion of the study indicates that dry deposition accounts for 15 
percent or more mass transfer efficiency of Chicagoland aerosols 
particle size is such that the transfer of trace metals by this 
mechanism appears to be only | or 2 percent. Thus, it would seem 
into Lake Michigan. (auth) 


24445 (CONF-740921—, pp 382-390) Dry deposition over the 
beg Lakes. Whelpdale, D.M. (Atmospheric Environment Ser- 
vice, Downsview, Can.). 1976. 
From Atmosphere - surface exchange of particulate and 
Be. pollutants symposium; Richland, Washington, USA (4 Sep 


In A exchange of particulate and gaseous 
pollutants (1974). 


The importance of dry deposition by the processes of direct 
gas-phase exchange and particulate fallout is examined in relation 
to wet deposition by precipitation in the Great Lakes basin. Stu- 
dies of SO, flux measurements over Lake Ontario and particulate 
loading determinations in the same region are reviewed. On the 
basis of representative gas and particulate concentration values 
from surveillance network data, estimates of lake loading rates are 
made for S, inorganic N, Fe and Pb. Direct gas-phase deposition of 
SO, can result in the input of nearly as much S to the lakes as 
does the precipitation of SO,, and particulate fallout of Fe and Pb 
can account for a significant fraction of the total atmospheric 
input of these elements. It is concluded that dry deposition 

are important contributors to the total atmospheric load- 


24446 (CONF-740921—, pp 391-398) Air to sea transfer of 
marine aerosol. Silker, W.B. (Battelle, Pacific Northwest Labs., 
Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 
oe gaseous pollutants symposium; Richland, Washington, US USA (4 Sep 
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In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Beryllium-7 is a radionuclide produced by spallation reac- 
tions of cosmic rays with atmospheric oxygen and nitrogen. Owing 
to its relatively constant production rate and short half-life (t'/, = 
53 days), it provided an excellent tracer for measuring transfer 
rates of the marine aerosol across the air-sea inte The 
average flux of "Be across this boundary appears to be latitudinally 

ndent, averaging 4 to 5 x 10-* atoms cm~ sec™ north of 

, and 7 x 10-* atoms cm~ sec™' in the equatorial region. 
Respective e deposition velocities of 1.5 to 2.2 and 0.7 to 1.0 cm 
sec"! were calculated for these regions. The application of "Be 
tracers for determination of the rates and magnitude of transfer of 
other atmospheric tants associated with the marine aerosol is 
also discussed. (au 


24447 (CONF-740921—, 399-422) Predicted dry deposi- 
tion velocities. Sechmel, G.A.; , W.H. (Battelle, Pacific 
Northwest Labs., Richland, WA). 1 

From Atmos particulate and 
fr) pollutants symposium; Richland, Washington, USA (4 Sep 


974). 
re-surface exchange of particulate and gaseous 
pollutants (1974). 

Particle deposition velocities from polluted atmosphere to 
environmental surfaces are predicted from a steady-state one- 
dimensional mass transfer model. Dimensionless integral mass 
transfer resistances are used for the Predictions are 
made for a particle density of 1.5 g/cm? and a reference concen- 
tration height of 1 m. Ranges of variables considered are for in- 
dividual particle diameters from 0.01 to 100 um, roughness yor 
from 10-* to 10 cm, friction velocities from 10 to 200 cm/sec, and 
Obukhov’s stability length criteria of +-10 m. (auth) 


24448 (CONF-740921—, pp 423-433) Surface depletion model 
for deposition frém a Gaussian Horst, T.W. (Battelle, 
Pacific Northwest Late. Richland, WA). 1976. 

From Atmos, - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 

) 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

When the atmospheric diffusion of a material is described 
by the usual Gaussian plume model, dry deposition of the contami- 
nant onto the underlying surface is commonly accounted for by 
appropriately reducing the source strength, as originally proposed 
by Chamberlain. A more realistic model is developed which selec- 
tively depletes the Gaussian plume in the vicinity of the deposition 
surface rather than throughout the vertical extent of the plume as 
done in the source depletion model. This improved model is used 
to show that the source depletion model consistently overpredicts 
the surface air concentration and the deposition at downwind loca- 
tions close to the source and, as a consequence, is biased in the 
opposite sense for locations far from the source. At all distances 
from the source, the source depletion model overestimates the 
total deposition between source and receptor and consequently un- 
derpredicts the amount of remaining airborne material. Quantita- 
tive comparisons are shown to aid the user in choosing, for his par- 
ticular circumstances, between the less accurate source depletion 
model and the computationally more complex surface depletion 
model. (auth) 


(CONF-740921—, pp 434-449) Some micrometeorolog- 
ical aspects of pollutant rates near the surface. Hicks, 
B.B. (Argonne National Lab., IL). 1976. 

From Atmosphere - surface exchange of particulate and 
agg pollutants symposium; Richland, Washington, USA (4 Sep 


974) 
re-surface exchange of particulate and gaseous 


In Atmosphe 
pollutants ( 1974). 

Mi logical considerations of flux-gradient rela- 
tionships near the surface allow estimation of the deposition 
velocities of a generalized atmospheric pollutant, provided that the 
contaminant in question is efficiently scavenged by the surface it- 
self. This proviso imposes some limitations on the generality of the 
approach, but it appears that transfer of reactive gases and parti- 
cles over water surfaces and over those covered by uniform short 
grass are well accounted for. Not surprisingly, deposition rates 
over forests are found to be greater than those over water, and it 
can be shown that as a rule of thumb more than 10 km of water 
trajectory are required to remove as much gaseous and small par- 
ticulate pollution as 1 km of forest. (auth) 


(CONF-740921—, pp 466-496) Wind as related to 
high-volume sam- 


pler particulate loading. x 
Lafayette, IN); Abel, M.D.; Harrison, P.R.; Yost, K.J. 1976. 
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sured. The requirements of the site, equipment, and analytical sen- 
were studied. Results of studies described suggest that rates of 
transfer of SO, from the atmosphere to crops are often limited by 
a crop resistance which appears to have physiological and chemi- 
cal components. (CH) 
gas transfer 
(Univ. of East Anglia, Norwich, Eng.). 1976. 
From Atmosphere - surface exchange of particulate and 
wa pollutants symposium; Richland, Washington, USA (4 Sep 
In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 
A two-layer model is used to divide the total resistance to 
gas transfer across the air-sea interface into its gas and liquid 
phase components. For most sparingly soluble gases, processes in 
of high ot phase control interfacial transfer. In contrast, for gases 
of high solubility and/or rapid aqueous phase chemistry, gas phase 
resistance can be significant and in some cases may predominate. 
By inserting into the model measured values for the gas and liquid 
phase resistance of the sea surface, the total resistance to transfer 
is calculated for the SO,, N,O, CO, CH,, CCl, 
(auth) 
calor | 
major 
Williams, C. (Governors State Univ., Park Forest South, IL). 1976. | 
From Atmosphere - surface exchange of particulate and | 
fa pollutants symposium; Richland, Washington, USA (4 Sep 
In Atmosphere-surface exchange of particulate and gaseous 
llutants (1974). 
recen' ates, aerosols irom 
Chicago area alone may be the main source of Lake Michigan's 
concentration of almost one dozen trace elements. Mesoscale cir- 
Lake Michigan by: accounting for local mesoscale systems as well 
as the distribution of air trajectory and stability, and accounting 
critica! 
critical 


NOVEMBER 1976 


From Atmosphere - surface exchange of particulate and 
og pollutants symposium; Richland, Washington, USA (4 Sep 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

tion (surface suspension) of particulates on the total suspended 
particulate (TSP) levels measured by the 20-site official air sam- 

network in the city of Chicago from January 1966 to March 
1974. The impact is to be computed first in terms of annual mean 
TSP levels and secondly in terms of daily examples. Meteorological 
variables included in the statistical analysis of TSP are daily mean 
wind velocities, and daily mean precipitation the day of TSP mea- 
surement and the day before the measurement. The TSP data are 
transformed in an attempt to eliminate the decreasing trend in the 
annual mean due to decreased emissions from industry and are 
analyzed separating weekday values from weekend values. Results 
are calculated for wind induced reflotation, vehicular induced 
reflotation, and their combined impact on TSP levels. In this study, 
it is estimated that wind initiated reflotation accounted for 5 per- 
cent of the annual mean TSP and vehicular initiated reflotation ac- 
counted for at least 14 percent. Their combined effect is estimated 
to average about 20 percent of the total TSP annual mean. It is 
also estimated that under certain meteorological conditions addi- 
tional TSP loading due to reflotation could amount to 40 percent 
of the daily total. (auth) 


= (CONF-740921—, re 497-527) Vertical transport of 
desert particulates by dust devils and clear thermals. Sinclair, P.C. 
(Colorado State Univ., Fort Collins). 1976. 
From Atmosphere - surface exchange of particulate and 
= pollutants symposium; Richland, Washington, USA (4 Sep 


974) 

In Ai exchange of particulate and gaseous 
pollutants (1974). 

While vertical and horizontal transport of natural surface 
material by dust devils is not itself a critical environmental 
problem, the transport and downwind fallout of toxic or hazardous 
materials from dust devil activity may contribute to future ecologi- 
cal-biological problems. Direct quantitative measurements made of 
the dust particle size distribution near and within the visible dust 
devil vortex and analyses of the upper level clear thermal plume 
provide estimates of the vertical and horizontal transport of long 
half-life radioactive substances such as plutonium. Preliminary 
measurements and calculations of dust concentrations within dust 
devils indicate that over 7 x 10* tons of desert dust and sand may 
be transported downwind from an area 285 km? during an average 
dust devil season (May-August). Near ground these dust concen- 
trations contain particles ranging from about 1 wm to 250 um 
diam. Since the vertical velocity distribution greatly exceeds the 
particle(s) fall velocities, the detrainment of particles within the 
vortex is controlled chiefly by spatial distribution of the relative 
radial (u/sub r/) and ree Me F (v/sub r/) velocity fields. Above 
the visible dust devil vortex, a clear thermal plume may extend up- 
ward to 15,000 to 18,000 ft MSL. A new airborne sampling and 
air data system was developed to directly measure the dust con- 
centration and air motion near and within the upper thermal 
plume. The air sampler was designed to operate isokinetically over 
a considerable portion of the low-speed flight regime of a light air- 
craft. A strapped down, gyroreference platform and a boom-vane 
system are used to determine the vertical air motions as well as the 
(auth) 


24452 (CONF-740921—, pp 528-539) Stochastic model for 

momentum transfer in wind erosion: a surface renewal concept. 

x A. (Agricultural Research Service, Washington, DC); Fan, 
T. 1976. 

From Atmosphere - surface exchange of particulate and 
fora). pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

The classical approach to turbulent flow near a surface, 
commonly referred to as the boundary-layer model, describes tur- 
bulent flow as consisting of three regions: near the surface where 
viscous flow predominates, farther from the wall where viscous and 
turbulent flow are equally important, and away from the wall 
where turbulent flow predominates. Experimental measurements 
have shown that near a boundary, viscous flow does not 
predominate continuously but, rather, turbulence occurs when the 
sublayer periodically becomes unstable. Several flow models have 
been proposed to describe turbulent flow near a solid boundary 
based on the concept of a periodic viscous region near the boun- 
dary. Models that describe turbulent flow near a solid boundary as 
a random or stochastic ‘‘renewing"’ of the fluid near the surface by 
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fluid with the properties of the bulk flow may be referred to as 
surface-renewal models. The purpose of this research was to unify 
and formalize the surface renewal models and develop a turbulent- 
pmo. ee (based on the surface renewal concepts) applicable to 
rt processes associated with wind erosion events. Althou 
this mee is not intended to replace the boundary-layer model 
used extensively in studying momentum transfer, under certain 
conditions, such as flow over an irregular or porous surface or 
changing roughness, the surface renewal model may more readily 
describe the flow. Also, it more readily describes transient events 
than does the boundary layer model, and might better represent 
wind erosion events as a transient rather than as a steady-state 
phenomenon. This approach to describing wind erosion may be 
termed the stochastic aerodynamics of wind erosion. (auth) 


24453 (CONF-740921—, pp 540-556) Identification and im- 
pact of Chicago’s ambient suspended dust. Harrison, P.R. 
Research, Inc., Altaadena, CA); Draftz, R.G.; 
Murphy, W.H. 1976. 

From Atmosphere - surface exchange of particulate and 
i. symposium; Richland, Washington, USA (4 Sep 


974) 
re-surface exchange of particulate and gaseous 
(1974). 

This investigation is a continued attempt to identify the 
exact constituency of total suspended particulate as found on a 
high-volume air filter within an urban area. The data presented are 
primarily from photomicroscopy and related support equipment. 
The information strongly points to reexamination of the total 
suspended particulate standard and its restatement as respirable 
and total fractions. Convincing arguments are presented for the ad- 
vection of particles from soils into the urban area of Chicago. 
Farming and construction activities are the primary sources. Most 
of the weight found on the high-volume filter paper comes from 
reflotated products and not from local emission sources. This in- 
cludes both advection and local reflotation. There is strong 
evidence that most of the respirable fraction of the total suspended 

au 


24454 (CONF-740921—, 557-570) Chemical composition 
of Chicago street dust. Rahn Rahn, KA. (Univ. of Rhode Island, King- 
ston); Harrison, P.R. 1976. 
From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 
4). 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Resuspension of street dust by wind and/or vehicles is an 
obvious source of air pollution particulate matter in cities, but one 
which has been curiously neglected. To begin a chemical charac- 
terization of this material, a suite of 49 street dust samples from 
Chicago has been analyzed by neutron activation. Useful data were 
obtained for 33 elements, of which Na, Al, Sc, Ti, V, Mn, Co, Rb, 
Cs, and the rare earths were present in nearly the proportions of 
average crustal rock; Mg, Cr, Ni, Fe, and Ba were moderately en- 
riched (by factors of 3 to 10) relative to this same rock; and Cl, 
Cu, Zn, As, Se, Br, Ag, Sb, Hf, W, Au, and Hg were strongly en- 
riched (by factors of 10 to 5800). This latter group is just ele- 
ments which are enriched in atmospheric aerosol, but they are 
nearly always somewhat less enric in street dust than in 
aerosol. The enriched elements are also more variable in concen- 
tration over the 49 samples than are the unenriched elements. The 
enriched elements are probably deposited onto the streets from the 
atmospheric aerosol, but it is not clear what fraction of the mass of 
the unenriched elements comes from aerosol and what fraction 
from soil. The extreme variability of some of the enriched ele- 
ments over the city suggests local deposition followed by only slow 
mixing of street dust. (auth) 


24455 (CONF-740921—, pp 610-624) Fast-response light scat- 
tering measurements of the characteristics of wind suspended 
aerosols. Porch, W.M.; Shinn, J.H. (Univ. of California, Liver- 
more). 1976. 


From Atmosphere - surface exchange of particulate and 
ous pollutants symposium; Richland, Washington, USA (4 Sep 


fo74).. 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Data are given from a recent experiment in Plains, Texas, in 
which a vertical pair of nephelometers was used to measure fast- 
response light scattering in association with vertical wind measure- 
ments. These data show that improved correlation between wind 
and suspended dust can be obtained with faster response aerosol 
measurements. They also show the detailed similarities and dif- 
ferences in the frequency and magnitude of the wind and aerosol 
spectra under different wind conditions. From the two nephelome- 


ter measurements a com is made of the gradient of dust 
concentration for various velocities. (auth) 


24456 (CONF-740921—, pp 625-637) Observations of dust 
flux in the surface boundary layer for steady and nonsteady cases. 
Shinn, J.H. (Univ. of California, Livermore); Kennedy, N.C.; 
Koval, Porch, W.M. 1976. 

Atmosphere 


- surface exchange of particulate and 
exchange of particulate and gaseous 
( 


Dust flux measurements by the eddy-correlation method are 
—* for several cases of strong steady winds and intermittent 
ts. Observations of mass concentrations and mass flux for 
an iste 10 wm in diam. during a dust storm in Plains, 
Texas, are shown to contrast with observations at the GMX loca- 
tion of the Nevada Test Site. The calculation of flux for analysis 
and evaluation of health hazards due to resuspension of respirable 
particulates is simplified by parametrization to friction velocity and 
. The dust concentration is shown to sometimes vary 
windspeed. From the limited data 
available, a parametric vertical dust flux model is proposed which 
is general for the types of dry, unvegetated sites reported. (auth) 


24457 (CONF-740921—, 638-647) Generation of seconda- 
(National Center for Atmospheric Research, Boulder, CO); 
G.; C.T.; Bogard, J.S. 1976. 


From Atmosphere - surface exchange of particulate and 
Ga gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
In A exchange of particulate and gaseous 
pollutants (1974). 


Submicron- and micron-sized particles are shed from the 
surfaces of large aerosolized soil particles upon collision with an 
obstacle. The number of particles shed is a function of the type 
and nature of the soil and the size of particles. The shed particles 
reside, sometimes in very large numbers, in crevices present on the 
surfaces of large particles. For this reason particle shedding should 
not be regarded only as breakage of aggregates. Collection of large 
aerosol particles on filters or in impingers is accompanied by the 
generation of small particles, and the shed particles did not belong 
to the original aerosol population. Shedding will result in an incor- 
rect estimation of the + age population. Large soil particles 
which shed small particles capture new small particles upon 
deposition at the Ah a again. (auth) 


24458 > pp 813-834) Some initial measure- 
ments of DDT resuspension and translocation from Pacific 
Northwest forests. M.M.; Petersen, M.R.; Sehmel, G.A. 
(Battelle, Pacific Northwest Labs., Richland, WA). 1976. 
From Atmosphere - surface exchange of particulate and 
—% pollutants symposium; Richland, Washington, USA (4 Sep 
). 


In A exchange of particulate and gaseous 
pollutants (1974). 


The spraying of Pacific Northwest forests with DDT to con- 
trol a tussock moth infestation provided opportunity for initial 
measurements of DDT translocation in the environment by 
resuspension and volatilization. The objective of this study was to 
sample elevated airborne DDT and determine resuspension rates 
from a forest area under near controlled conditions. Airborne 
DDT was sampled by a Cessna 411 aircraft-mounted, high-volume 
sampler on four consecutive days. Samples were taken 2 to 6 hr 
and one day after spraying. Sampling altitudes varied between 
2500 ft msl cod 8200 ft msl. The aircraft sample collector con- 
sisted of a Gelman type A glass fiber filter for the DDT particulate 
and a back-up filter of cylindrical polyurethane foam for the DDT 
vapor. The sample flow rate varied between 2 and 3 m*/min. The 
air samples containing significant amounts of p,p’-DDT, o,p'-DDT, 
and p,p’-DDE except for the background samples taken upwind of 
the spray areas and some of the high altitude samples. In general, 
concentrations decreased with increasing altitude and with time. 
Maximum concentration was 15 ng/m*, collected on a glass fiber 
filter and containing about 93 percent particulate p,p’-DDT or 80 
percent particulate of the total DDT. However, some data showed 
a trend toward the vapor phase. Calculated resuspension rates for 
three of the sampling days were 1.0 x 10-*, 2.5 x 10-® and 7.7 x 
10-* fraction resuspended per second. Valley-slope winds, convec- 
tion and convective turbulence were the predominant mechanisms 
— and translocation of DDT during these days. 


24459 
from an asphalt road caused 


(CONF-740921—, pp 859-882) Particle resuspension 
by car and truck traffic. Schmel, G.A. 


(Battelle, Pacific Northwest Labs., Richland, WA). 1976. 
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From Atmosphere - surface exchange of particulate and 
fe pollutants symposium; Richland, Washington, USA (4 Sep 


pollutants (1974). 

Particle resuspension caused by moving 1 ited 
surface stresses was determined by using solid 208 tracer r particles 
placed on a road. The ZnS particles (less than 25 um in diam.) 
were initially placed on a test area 10 ft wide by 100 ft long on 
one lane of a two-lane, seasoned, asphalt road. To measure parti- 
cle resuspension at a constant vehicle speed, either a car or a 3/4- 
ton truck was driven in the lane through the tracer area or in the 
lane adjacent to the tracer area. The fraction of particles 
resuspended from the road by the surface stresses was determined 
using a tracer mass balance. For the mass balance, the downwind 
airborne tracer exposure and tracer ground deposition were mea- 
sured. The fraction of tracer particles resuspended was normalized 
for each vehicle speed by the number of times (passes) the vehicle 
was driven the length of the test area. The fraction of particles 

resuspended per vehicle pass was determined for separate vehicle 
speeds of 5, 15, 30, and 50 miles h~'. The fraction resuspended 
per vehicle pass was from 10-* to 10-? (10-*-1 percent) with the 
greater resuspension corresponding to increased vehicle speeds and 
driving directly through the deposited tracer. For constant vehicu- 
lar conditions and no intervening traffic, the fraction of particles 
initially present were resuspended and decreased markedly with an 
increase in days after the tracer was placed on the road. (auth) 


24460 (CONF-740921—, pp 883- = Experimental study on 
exchange of gas, heat, and moisture at the ground surface. Shikata, 
H.; Senshu, T. (Central Research Inst. of Electric Power Industry, 
Tokyo). 1976. 
From Atmosphere - surface exchange of particulate and 
ong pollutants symposium; Richland, Washington, USA (4 Sep 
). 


In Atm re-surface exchange of particulate and gaseous 
pollutants (1974). 

Some studies on exchange of gas, heat, momentum, and 
moisture between air and the ground are described. Much of the 
work has been concerned with the vertical transfer of ethylene gas 
injected in the ground. Deposition must be caused by the exchange 
of air or moisture between atmosphere and ground which enables 
us to estimate the exchange coefficient by measuring the vertical 
flow of gas or moisture under the ground instead of in the at- 
mosphere. Experiments were performed in an open field covered 
with short grasses under which was buried a cubic wooden box 1 
m wide filled with soil and with stones at the bottom. The ethylene 
gas was injected from a high pressure vessel through a pipe into 
the soil in the box about 30 cm depth from the surface. Thermistor 
thermometers, gas samplers, and a water level detector were in- 
stalled in the box. After the gas was saturated in the soil, the 
decreasing rate of the concentration was measured so that the 
exchange coefficient was estimated. The transport of matter across 
a boundary layer is analogous to that of momentum, heat or 
moisture. Thus anemometers, thermometers and hygrometers were 
installed vertically in the surface boundary layer to estimate the 
Reynolds stress, heat flux and moisture flux, which are compared 
with the mass flux in the ground. The deposition velocity obtained 
was about | mm/sec. (auth) 


24461 (CONF-740921—, pp 891-905) Theoretical resuspen- 
sion ratios. Amato, A.J. (Norfolk State Coll., VA). 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 


1974). 

In Atm re-surface exchange of particulate and gaseous 
pollutants (1974). 

Theoretical ion ratios R/sub i/ are computed 


through extension of a one-dimensional model simulating wind-ef- 
fected movement of surface contamination. These ratios indicate 
the steady-state effects of a continuous source on the relative 
amounts of downwind air concentrations arriving directly or by 
resuspension. (Air concentrations are computed using a Sutton- 
Chamberlain infinite crosswind area source model.) The surface 
movement of contamination associated with respirable size parti- 
cles is considered as a time and space varying resuspension source. 
A soil diffusion coefficient is used to simulate the weathering 
process by controlling the amount of contamination available for 
resuspension. Graphs demonstrate the dependence of the resuspen- 
sion ratios on various parameters (i.e., distance from source, soil 
diffusion coefficient, soil resuspension flow rate, Sutton stability 
parameters). The results show R/sub i/ to be independent of the 
source release rate, and, when weathering is negligible, indepen- 
dent of the soil resuspension flow rate. Also, the dependence of 
steady-state surface contamination concentrations on various 
parameters is indicated graphically. (auth) 


24462 (CONF-740921—, oo 970-981) Deposition parameters 
in a continental-scale dispersion model. Ferber, G.J.; Elliott, W.P.; 
Machta, L.; Heffter, J.L. (National Oceanic and Atmospheric Ad- 
ministration, Silver Spring, MD). 1976. 
From Atmosphere - surface exchange of particulate and 
fa pollutants symposium; Richland, Washington, USA (4 Sep 
In Atmosphere-surface exchange of particulate and gaseous 
(1974). 
A global model for computing long-term air concentrations 
of pollutants is used to assess the effects of varying deposition 
parameter values. The model incorporates dry and wet deposition 
as source-depletion terms. Depletion factors are calculated as a 
function of travel time and their sensitivity to assumed values of 
oo ee velocity Vg, and precipitation scavenging ratio E is 
time to reduce the effective source to | percent of its 
poonad aa varies from about 3 to 60 days for values of Vg 
between 0.1 and 1 cm/sec combined with values of E between 100 
and 1000. Calculated world population exposure is shown to be 
not very sensitive to these changes in the deposition parameter 
values. To illustrate use of the model, a hypothetical source at 
Morris, Illinois was assumed to release a radioactive pollutant in 
the form of submicron particles. The release was assumed uniform 
and continuous throughout one year. The parameter values used to 
calculate mean annual air concentrations and total deposition 
amounts are included. (CH) 


24463 (EGG— 1183-1637) Overview of the aerial radiological 
measuring system (ARMS) program. Deal, L.J.; Doyle, J.F. Ill. (EG 
and G, Inc., Las Vegas, Nev. (USA)). 1 Mar 1975. 23p. Dep. 
NTIS $3.50. 

Since 1960 EG and G, Inc. has developed and maintained 
for the U.S. Energy Research and Development Administration 
(ERDA) a state-of-the-art radiation surveillance program called 
the Aerial Radiological Measuring System (ARMS). Radiological 
surveys covering more than 300. square miles have been per- 
formed. In addition to the radiation detector gear, the system in- 
cludes an inertial navigation system, radar altimeter, meteorologi- 
cal probes, air sampler, air sample analyzer, multispectral cameras, 
aerial mapping camera and infrared scanner. The recently im- 
proved data acquisition system, REDAR, records all inputs 
digitally on magnetic tape and is readily mounted in fixed-wing air- 
craft or helicopters. The data analysis system, REDAC, is mounted 
in a mobile processing laboratory which accompanies the aircraft 
on surveys. Radiation isopleth maps, both for gross counts and 
selected isotopes, can be prepared in the field. Special computer 
software enables the ARMS to detect changes of less than 1.0 
uR/hr in exposure rates between successive surveys of a given site. 


24464 (LA—6087) of sampling techniques for | 
respirable concentration particle-size characteristics 


aerosols. Gray, D.C. (Los nad Scientific Lab., N.Mex. 
Sep 1975. Contract W-7405-ENG-36. 13p. Dep. NTIS $3.50. 

A survey has been made of aerosol sampling procedures 
used by selected ERDA contractors. Of those responding to a 
questionnaire, approximately half performed respirable-dust sam- 
pling or aerosol size analysis. The wide variation in sampling 
devices, calibration methods, and data handling techniques in- 
dicates the need for standardization of aerosol sampling 
techniques. Results of the survey will be used in the forthcoming 
Manual of Recommended Practice for Aerosol Sampling and 
Evaluation, to be prepared by the Los Alamos Scientific Laborato- 
ry under sponsorship of ERDA’ s Division of Operational Safety. 


24465 (NSF-RA-N—74-236) Potential for designating selective 
emission standards for air pollution control based on an analysis of 
climatological regions in Texas. Project E/S-4, final report. Opiela, 
A.D. Jr.; Wood, J.L.; Echols, W.T.; Schroeder, R.C.; Porter, R.A. 
(Texas Air Control Board, Austin eng Jan 1975. 120p. Na- 
tional Science Foundation, Washington, DC 

For Governor's Energy Advisory Council of Texas. 

Climatological data files were examined with different anal- 
ysis techniques and compared with results of parametric diffusion 


modeling. The joint results of these studies were used to select re- 


gions and seasons of the year when air pollution emission stan- 
dards could be relaxed without danger of approaching the ambient 
air standards. Because the populace is protected from both long- 
term and short-term exposure to harmful pollutants by the stan- 
dards, the final recommendations of this study were comprised of 
three different recommendations for various sections of the state 
and seasons of the year: general relaxation of emission standards, 
relaxation of emission standards only when additional protection 
was afforded by pcre control systems, and relaxation 
only after very specific case-by-case modeling, if then. 


24466 (NSF-RA-N—74-236A) Air stagnation advisory evalua- 
tion for Texas. Project E/S-4A, final report. Griffiths, J.F.; Runnels, 
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R.C.; Norton, C.L. (Texas Air Control Board, Austin (USA)). Oct 
1974. 49p. National Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

The main emphasis of this report is to find the meteorologi- 
cal variables that will describe the environment in which there are 
large concentrations of SO, pollution. The modified check sheet 
(MCS) was developed to include more days of unfavorable high 
concentrations of SO,. For the year, 1972, which was investigated, 
the data seems to support the following conclusions. The following 
is a list of meteorological variables which were associated with 
high concentration of SO,: a low level inversion which persisted 
for a 24-hour period; a high pressure system or a stationary front 
in the vicinity of Houston; light and variable wind speed(s) from 
an Easterly direction; the presence of fog, haze, and smoke for a 
period of 6 hr or longer; visibility was below 11.3 km (7 mi); and 
rain less than 2.5 mm (0.10 in.). Other conclusions can be drawn 
from this study concerning periods of relatively clear air. The fol- 
lowing is a list of meteorological variables which were associated 
with low concentrations of SO,: no inversion(s) greater than 1°C; a 
fast moving front approaching Houston or a front passing Houston 
during the day in question; strong winds form the North or 
Northwest; the absence of fog, haze, or smoke; unlimited visibility; 
and, the presence of rain greater than 20.3 mm (0.80 in.). The 
most arbitrary area of this report centers about the numerical 
weights used to compute the MCS. These numerical weights are 
most accurate for the year investigated 1972. The regression curve 
found may change from year to year but statistically there should 
be a positive correlation between the MCS and the average par- 
ticulate concentrations over Houston. The present regression curve 
should be used until there is sufficient data to warrant a new 
regression curve. 


24467 (NTIS/PS—75/587) for air 
pollution control. A bibliography with abstracts. Search 
covered, 1964—June 1975. Eaiemee, E.J. (National Technical In- 
formation Service, Springfield, Va. (USA)). 1975. vp. 

Citations are presented on the design, performance, and ap- 
plications of electrostatic precipitators for use in air pollution con- 
trol. Some citations cover theory of operation. 


24468 (ORNL/MIT—228) Evaluation of aerosol generation 
and counting techniques. Michaels, S.L.; D’Acierno, J.P. 
(Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
oo Engineering Practice). 24 Mar 1976. 33p. Dep. NTIS 


Previous measurements of the impaction efficiency of a 
novel perfusion-impaction aerosol separator were limited by the in- 
accuracy of the aerosol particle counter. For new measurements, a 
Royco Model 220 Aerosol Particle Monitor was obtained. The 
monitor size classifications were calibrated with monodisperse 
aerosols of known particle diameters generated from monodisperse 
polystyrene latexes. The number counts shown by the monitor 
were verified by counting aerosol samples under an optical 
microscope. The impaction efficiency of the aerosol separator was 
then measured with the calibrated particle monitor and was found 
to be within the range predicted by Ranz. Further experiments 
with the existing aerosol separator were recommended to 
completely describe its operation. 


24469 (ORNL-tr—4120) Significance of the wax structure in 

leaves for the sensitivity of plants to air pollutants. Rentschler, I. 

(Hohenheim Univ. (F.R. Germany). Inst. fuer Physik und 

Meteorologie). 1973. Translated from Proceedings of the third in- 

— clean air congress, Duesseldorf, 1973. Sp. Dep. NTIS 
-50. 

The wax structures on leaf surfaces are of great significance 
for both the deposit of solid and liquid aerosols and for the absorp- 
tion of gaseous materials. With respect to their behavior toward 
aerosols, plants can be divided -into two large groups. Plants with 
water-wettable leaves which have no wax on the surface and are 
greatly polluted during the vegetation period. The pollution is not 
removable by water or only with great difficulty. Plants with water- 
repelling leaves which have wax on the leaf surface do not become 
highly polluted during the vegetative period since the pollution can 

be washed off with water (e.g., rain). The pollution remaining on 
the leaves after they have been washed with water depends on the 
structure of the crystalline wax and its distribution. With respect to 
the behavior of the plants in the presence of gaseous air pollutants, 
the morphology of the stoma, its position and distribution, and its 
covering with wax crystals is especially important. Plants with 
leaves which have a cutee wax layer which ages as little as possi- 
ble during the whole vegetation period and which covers the sto- 
mata with wax crystals are the most resistant to air impurities of 
every kind. As the formation of the superficial wax coat is depen- 
dent on the humidity and the temperature, location plays a large 
role. In establishing limiting values for emissions and by the use of 
plants as indicators of air pollutants, we should not disregard the 
effect of differently formed wax layers. 
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24470 Energy and water requirement for air quality control. 
.M. Jr.; Lowell, P.S.; Noblett, J.G. (Radian Corp., 
i 58-370 of In Water management by the electric 
power industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources sym ; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The energy and water requirements for particulate and SO, 
control systems are presented. Based upon the data and discussion 
presented, the following conclusions may be drawn. Electrostatic 
precipitators and baghouses consume less energy and water than 
wet scrubbers. 50°F flue gas reheat is a significant energy require- 
ment for all scrubber systems. Evaporation losses represent a 

major water requirement for all scrubbing systems. Throwaway 
Throwaway SO, control systems consume more water than 

systems, but can solve plant water problems by consu- 
mig plant blowdown streams. Selection of the proper particulate 
factors. It is also important to emphasize that the i 


removing SO, from gases. Melin, D.D. Jr. 
(to Krebs Engineers). US Patent 3,907,523. 23 Sep 1975. Filed 
date 21 Aug 1974. 6p. 

A process for removing contaminants (particularly SO, gas) 
from industrial waste gases such as are produced by the burning of 
sulfur containing fossil fuels or in smelting operations is described. 
The process uses a multistage scrubber with each stage separately 

lime slurry controlled as to pH for optimum efficien- 


Wet scrubber Onmen, J.H. (to American Air 


apparatus. 
., Inc.). US Patent 3,907,527. 23 Sep 1975. Filed date 9 


pass 

contact elements are poe a edn cycled between the contact 
zone and an element treating zone where they are treated with a 
treating fluid and forced from the element treating zone back into 
contact the being a contact element 

section disposed within the cycling area of the contact 
tion of the apparatus. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 23213, 23330, 23331, 23337, 
23361, 23635, 24325, 24326, 24357, 24422, 24424, 24446, 
24462, 24463, 24464, 24533, 24536, 24539, 24603, 24703, 
24704, 24736, 24749, 24750 


24473. =~=(CONF-730915—) Symposium on noble gases, Sep- 
tember 24—28, 1973, Las Vegas, Nevada. Stanley, R.E.; Moghissi, 
A.A. (eds.). (National Environmental Research Center, Las Vegas, 
Nev. (USA)). 1973. 680p. 
From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 
proceedings are presented of the Sept. 1973 meeting on 
noble gases held at Las Vegas, Nev. Topics of the papers 
presented include chemical properties, biokinetics, bioeffects, 
po eagle and release to the environment, detection techniques, 
and applications. The papers were separately abstracted 
and indexed. (DG) 


24474 (CONF-730915—, pp 4-19) cae concentrations 
of fission product noble gases. Bernhardt, D.E.; Moghissi, A.A.; 
Cochran, J.A. 1973. 


From Symposium on noble gases; Las Vegas, Nevada, USA 

In Symposium on noble gases. 

Electrical power production by nuclear reactors, in addition 


to other nuclear activities, results in the production of radioactive ° 


noble gases. The release of these radioactive gases, at their source 
of production or through reprocessing of the fissile materials, 
results in radiation exposure to the world population. This paper 
considers past, present, and future fission-related radioactive noble 

gas production and releases. These releases of noble gases are then 
teed to atmospheric concentrations, population exposures, and 
appropriate feasible control technologies. Krypton-85, because of 
its long half-life and fission yield, presents the greatest potential 
radiation exposure to the world population. The primary sources of 
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production are nuclear power generation and plutonium produc- 
tion reactors. Naval propulsion reactors, nuclear weapons testing, 
and the postulated peaceful uses of nuclear explosives are seconda- 
ry sources of production. The other releases associated with reac- 
tors primarily take place during fuel reprocessing. 


24475 fag he pp 20-23) Contamination of the at- 
mosphere with krypton-85 in Poland. Wardaszko, T. (Central 
Radiological Protection Lab., Warsaw). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

The measurements of radioactive “Kr in atmospheric air 
have been conducted in Poland during the last three years using 
two different methods, one consisted of the —— of large 
scintillation emerge and the other consisted of gas chromato- 
graphic separation with purification of the krypton fraction. The 
results obtained are similar to those so far reported for other Eu- 

ant radiation hazard at the present time, but the se 
towards the increase of its atmospheric concentrations makes it 
one of the radionuclides of concern. 


24476 (CONF-730915—, pp 24-39) Atmospheric concentra- 
tions and of argon-37. Loosli, H.; Oeschger, H.; Studer, R.; 
Wahlen, M.; W W. (Physikalisches Inst., Bern). 1973. 

From — on noble gases; Las Vegas, Nevada, USA 


countries USA, Canada, India, Australia, 
and Argentina) was monitored since 1969. Low-activity values of 
about 0.0025 dpm/I of argon were in agreement with the ge 
However, high-activity values up to 1.8 dpm/I of Ar were 
observed several times. These were attributed to artificial sources, 
most probably to underground nuclear explosions. Estimates in- 
dicate that 0.7 to 2 MCi of *7Ar must have been released into the 
atmosphere. Wind transportation and a two-dimensional multi-box 
eddy diffusion model were used to interpret the data in terms of 
The best fit to the data was obtained with 
values between 1 and 3 x 10 cm? s~* for an average latitudinal 
eddy diffusion between 20° and 70°N. Minor variations 
in the *Ar activity may be doc to “Ar released from reactors of 
fuel reprocessing plants. 


a Pe 40-57) NBS measurement system 
for natural argon-37. Currie ; Lindstrom, R.M. (National Bu- 
reau of Standards, Saleete DC). 1973. 

os a on noble gases; Las Vegas, Nevada, USA 
( ). 


gases. 

A project to determine the cosmic-ray production rate and 

the natural levels of 35-day half-life *"Ar in the atmosphere has 
been underway at py National Bureau of Standards for about the 


spatial distribution of the 
centrations). The results of this study are to be used, in coopera- 
tion with L. Machta (National and Atmospheric 
Administration), to derive information about atmospheric mixing. 
The purpose of this communication, however, is to present a 

general description of the various components of the measurement 
amen. As the lowest concentrations of interest are but approxi- 
mately equal to 10-* dpm Peg an very high sensitivity mea- 
surement techniques are required. Among the techniques which we 
have adopted are: quantitative separation of the noble gases from 
about 1 m? of air, using a CaC, reactor; gas chromatographic 
separation of the argon fraction; isotopic enrichment (by a factor 
of approximately equal to 100) of purified argon; use of specially 
selected low-level gas proportional counters together with massive 
shielding and anticoincidence meson cancellation; and the applica- 
tion of pulse discrimination based upon both amplitude (energy) 
and pulse shape. Finally, — computer techniques are being 
applied for data acquisition and system control. 


24478 (CONF-730915—, pp 58-68) Argon-37 as a measure of 
atmospheric vertical Machta, L. (National Oceanic and At- 
mospheric Administration, Silver Spring, MD). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 ~— 1973). 

In Symposium on noble gases. 

Cosmogenic argon-37 distribution in the atmosphere is 
determined by its production, decay, and by atmospheric transport. 
If the first two processes are known, one may use the observed dis- 
tribution of argon-37 to determine global scale atmospheric trans- 
port. The atmospheric transport, as a first approximation, assumes 


characteristics. 
cy. 
24472 
Filter Co | 
May 1974. Op. 
In an wet for mutual contact 
spatial dependence of ; production in the atmosphere, and the 
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that the flux of argon-37 lies in the direction of its gradient of con- 
centration. The proportionality factor, called the eddy diffusion 
coefficient, is related to atmospheric turbulence. Using estimates 
of cosmic _——— of -37 given by Rama in Lal and 
Peters and rvations of minimum concentrations (to minimize 
the likelihood of man-made contamination) given by a and 
diffusion 
coefficient averages about 5 x 10* cm? sec 


24479 pp Production of noble gases 
by nuclear fission. Chitwood, . (Directorate of Licensing, 
rom Symposium on N USA 
(24 Sep 1973). 
Symposium on noble gases. 
The noble gases, krypton an and xenon, are 


and unused uranium. The impact on the environment of 
this release from the total industry, along with the state of 
technology for recovery and retention of these gases, is discussed. 


24480 (CONF-730915—, pp 100-108) Radioactive noble gases 
in effluents from nuclear power stations. Kolde, H.E.; Brinck, W.L.; 
Gels, G.L.; Kahn, B. (National Environmental Research Center, 
Cincinnati). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 


ischarge rates, isotopic composition, and major in- 
plant pathways for radioactive krypton and xenon in effluent gases 
at commercially operated nuclear power stations in the United 
States are reported. Specific information was obtained in the 
course of radiological surveillance studies at two BWR and two 
PWR stations, and periodic average discharge rates are reported 
by station operators. Techniques for radiochemically analyzing 
these radioactive gases are described: in-plant samples at relatively 


(CONF-730915—, pp 109-114) Environmental radon. 
Harkey, J.H. (Atomic Energy Commission, New York). 1973. 
From Symposium on noble gases; Las Vegas, Nevada, USA 
posium on noble gases. 
Gf the codon hes been the ono which could 
most easily measured in the atmosphere. This may very well be 
why a bibliography of a thousand references to radon 
ters can be easily assembled. Taking a more charita- 
may be that concern for the radiation dose to man or 
use of radon and its particulate daughters as tracers has 
is flood of literature. Radon-222 is the most interest- 
three radon isotopes since its half-life is of the same 
many atmospheric processes. This allows tracing on a 
even the dovingued of global inventories. While 
-222 and its daughters present the highest natural dose to 
, we have been much more by certain special cases 
exposure. These include the occupational exposure of miners, 
the use of high radium content materials in housing, and the high 
radon content of certain local water supplies. These latter will be 
described briefly along with the more normal distribution of radon 
levels in the environment. 


24482 (CONF-730915—, pp 115-130) radon 
and its progeny as natural radiation sources in Sweden. Snihs, J.O. 
(National Inst. of Radiation Protection, Stockholm). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 


radiation source in water, ~~ and mines; as a Serurbing 
agent in low-activity measurements; as a tracer element for radium 
in man; etc. For many years, measurements have been made at the 
Swedish National Institute of Radiation Protection (NIRP) on 

radon and its occurrence and behavior in nature. Appropriate sam- 
pling and measuring techniques are described for radon in water 
and air, intended for field as well as laboratory measurements. 
Some observations on radon concentrations in outdoor air, water, 
and buildings are reported. Special attention is given to the ex- 
perience of measurements in mines. The observed concentrations 
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are reported and discussed, as well as the health aspects of the ex- 
posure to radon and radon-daughters in mines. 


24483 (CONF-730915—, pp 131-133) Monitoring radon con- 
centrations in air, Wachsmann, F.; David, J. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H., Mu- 
nich). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

The radon-daughters present in air were collected on filters 

for different length periods. The determinations of separate alpha 
activities were done by using a silicon semiconductor detector and 
by the etch-foil technique. The differences between these 
techniques, including their feasibility and calibration, are 
described. Finally, some measurement results are discussed. 
24484 (CONF-730915—, pp 134-143) Contribution of radon 
im natural gas to the dose from aiborne radon-daughters in homes. 
Barton, C.J.; Moore, R.E.; Rohwer, P.S. (Oak Ridge National 
Lab., TN). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 


natural gas supplied to several metropolitan 

States. The average value of 20 pCi/l was selected to estimate the 
contribution of this source of natural radioactivity to doses from 
radon-daughters received by individuals in homes. Radon-daughter 
concentrations in the home atmosphere were calculated by use of 
computer programs for an 8000 ft® house in which 27 ft*® of gas 
per day was used for cooking in an unvented kitchen range. The 
total estimated dose to the bronchial epithelium included contribu- 
tions from radon plus daughters in the outside ventilation air, each 
of which was assumed to be present at a concentration of 0.13 


dose. There was a 3.5 percent decrease in the estimated total 
when the air change rate increased from 0.25 to 2.0 per hour. 
conclude that radon and radon-daughters entering the home 
natural gas produce a negligible fraction of the total dose to 
respiratory system of home occupants from airborne 
daughters. 


24485 (CONF-730915—, 


analytical 
methods for environmental of 5. Jaquish, R.E.; 
Moghissi, A.A. 1973. 


From Symposium on noble gases; Las Vegas, Nevada, USA 


169-174) Survey of 
krypton-8 


krypton-85 in air as krypton ultimately accumulates in air once it 
is released into the environment. However, krypton-85 can be 
present in other media such as natural gas from wells stimulated 
with nuclear devices or in water when krypton-85 is used for aera- 
tion studies. Methods for the measurement of ambient levels of 
krypton-85 require a concentration of krypton from a large air 
sample of one m* or more. If elevated levels are to be measured, 
carrier krypton may be used provided the contamination of at- 
mospheric krypton with kryptor-85 does not interfere with the 
measurement. In certain cases, such as in the vicinity of nuclear 
fuel processing plants, direct measurement techniques may be 
used. A variety of techniques are employed for krypton-85 count- 
ing. At low levels, internal gas counting or organic scintillation is 
used to measure the beta emission of this radionuclide. At higher 
levels the gamma emission of krypton-85 may be measured using 
scintillation or solid state gamma spectroscopic methods. 
ae for collection of the sample, concentration of on 
radioactivity measurement of krypton-85 are discussed and 
various processes are critically evaluated and compared. 


24486 (CONF-730915—, pp 175-191) Integrated environmen- 
tal modeling system for noble gas releases at the Savannah River 
Plant. Cooper, R.E. (E.I. du Pont de Nemours and Co., Aiken, 


SC). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

The Savannah River Plant (SRP) is a large nuclear complex 
engaged in varied activities and is the AEC’s major site for the 
production of weapons material. As a result of these activities, 
there are continuous and intermittent releases of radioactive gases 
to the atmosphere. Of these releases, the noble gases constitute 
about 11 percent of the total man-rem exposure to the population 
out to a distance of 100 km. Although SRP has an extensive 

radiological monitoring program, an environmental modeling 
system is necessary for adequately estimating effects on the en- 


noble gas, as well as radioisotopes, produced in the fission 
processes are discussed in relationship to future power require- 
ments. Currently, in light water reactors these gases are released to 
the earth's atmosphere when the spent fuel is processed to recover 
(24 Sep 1973). 
In Symposium on noble gases. 
Data have been obtained on the radon concentration in 
(24 Sep 1973). 
In Symposium on noble gases. 
pCi/l, and from the radon plus daughters in the natural gas. The 
latter contribution averaged approximately 3 percent of the total 
We 
ith 
high concentrations are an ed directly Dy gamma-ray spec- the 
trometry; low-level samples, especially those collected in the en- on- 
vironment, are first concentrated, and may also be treated to 
separate krypton and xenon from each other and from other gases. 
Also discussed is the measurement of radionuclide concentrations 
in air by radiation dosimetry. 
(24 Sep 1973). 
In Symposium on noble gases. 
Numerous methods have been developed for measuring 
In on noble 


vironment. The integrated environmental modeling system in use 
at SRP consists of a series of computer programs that generate and 
use a library of environmental effects data as a function of azimuth 
and distance. Annual average ——- dispersion and 
azimuthal distribution of material assumed to be released as unit 
sources is estimated from a 2-year meteorological data 
base—assuming an arbitrary point of origin. The basic library of 
data consists of: ground-level concentrations according to isotope, 
and whole body gamma dose calculations that account for the total 
spatial distribution at discrete energy levels. These data are nor- 
malized to tritium measurements, and are subsequently used to 
generate similar library data that pertain to specific source loca- 
tions, but always with respect to the same population grid. Thus, 
the total additive effects from all source points, both on- and off- 
site, can be estimated. The final program uses the library data to 
estimate population exposures for specified releases and source 
points for the nuclides of interest (including noble gases). Multiple 
source points are considered within a single pass to obtain the in- 
tegrated effects from all sources. 


249-260) Environmental moni- 


toring , D.E. (Univ. of Minnesota, Min- 
neapolis). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 


In Symposium on noble gases. 

presents unique monitoring problems 
because it does not react with other elements and compounds at 
normal ambient temperatures and res. However, elaborate 
means are available to manage the “Kr problem, but a simpler, in- 

approach is required if monitoring is to be accomplished 
at many sampling locations. This work shows that environmental 
monitoring for r is possible by collecting air samples in thin 
plastic bags, and counting the bags for beta particle activity. The 
direct counting of contained samples of this type makes it possible 
to detect concentrations less than the public MPC for “Kr. The 
bagged-sample technique is readily adaptable to any environmental 
monitoring station with power to run a low-volume air pump. The 
idea of counting the bagged-sample directly is a new, low-cost, ap- 
proach to environmental gas monitoring which may have applica- 
tion in environmental, clinical, and industrial situations. 


24488 (CONF-730915—, pp 281-289) Noble gas surveillance 
network, a= 1972 through March 1973. Andrews, V.E.; Wruble, 
D.T. 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

In April 1972, the National Environmental Research 
Center-Las Vegas initiated a ten-station network of continuous air 
samplers to monitor noble gas radioactivity on and around the 
nuclear explosive testing ground (Nevada Test Site). The network 
uses compressed air samplers designed and built by the Center. 
The samplers are described and operating experience and sample 
results are reported. After one year of operation, the network has 
shown its ability to document ambient levels of krypton-85 and to 
detect the occasional low-level releases of xenon-133 at the 
Nevada Test Site. Analysis of the data shows a small, but signifi- 
cant, higher level of krypton-85 concentrations measured at on-site 
locations compared to off-site. Average concentrations over the 
year were 15.7 +- 2.4 pCi/m? off-site and 16.2 +- 2.4 pCi/m?® on- 
site. A systematic variation in krypton-85 levels at off-site stations 
was similar to that found in weekly grab samples collected off-site 
in Las Vegas during the preceding year. 


24489 (CONF-730915—, pp 314-325) Effects of control 

technology on the projected krypton-85 environmental inventory. 

pag EE E. (Environmental Protection Agency, Washington, 
) 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

Growth projections for the USA nuclear power industry 
may be used to make projections of future radioactive material in- 
ventories available for potential release to the environment. Since 
krypton-85 is produced in reactors, the potential routes of release 
to the environment are at the reactors or the fuel reprocessing 
plants. The present generation of reactors and fuel reprocessing 
plants do not use any systems to limit the release of krypton-85 
into the biosphere. Clean-up systems are currently being designed 
and could be introduced when necessary. The cumulative invento- 
try of krypton-85 in the environment is dependent upon the time of 
introduction of these clean-up systems and their efficiencies, in ad- 
dition to the total quantity produced. Annual and cumulative in- 
ventories of krypton-85 are projected to increase dramatically over 
the next 50 years. If controls are assumed to be initiated at various 
years, a series of graphs of different cumulative environmental in- 
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ventories and the associated doses and health effects are drawn. 
Varying the year of introduction and the efficiency of these 
systems allows one to speculate as to the optimum time for control 


implementation. 
360-364) Reactor contributions 
noble levels. Matuszek, J.M.; 
Papell, C.J.; Kunz, éo O. (New York State Dept. of Health, Al- 
y). 1 

From “Sym ymposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

Nuclear power reactors produce copious quantities of 
several species of radioactive gases. Samples of these gaseous ef- 
fluents were analyzed from two pressurized-water power reactors 
(PWR), one boiling water power reactor (BWR), one high-tem- 
perature gas-cooled power reactor (HTGR), and a heavy-water- 
moderated pressurized-water research reactor (HWPWR). Several 
noble activities were quantitatively identified; these included *” 
Ar, Kr, and /sup 131m, 133m, 133/Xe. Direct stack sampling in 
the case of the BWR ensured representative samples of actual 
releases. A variety of in-plant samples were collected from the 
other reactors in order to derive characteristic patterns for release 
levels. Gamma-emitting gaseous species were identified by spectral 
resolution using a Ge(Li) detector and associated electronics. The 
beta-emitters were identified by chromatographic separation on a 
series of molecular sieve columns, followed by spectral analysis 
using internal gas-proportional counting tubes and associated mul- 
tichannel analyzer systems. The Laboratory’s experiences in sam- 
ple collection, handling, and analysis are summarized. Estimates of 
relative release rates and of total annual releases of the several 
species are provided for each type of reactor. 


24491 (CONF-730915—, pp 488-491) Possible effects of noble 
gas effluents from power reactors and fuel rep’ 
(Univ. of Michigan, Ann Arbor). I! 1973. 

m Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973), 

In Symposium on noble gases. 

The noble radioactive gas of principal interest in the nuclear 

industry is krypton-85 because of its relatively large fission yield 
and its long half-life. This paper considers the various ways in 
which krypton-85 can deliver radiation doses to the human body; 
external irradiation by beta particles and gamma rays, and internal 
irradiation from the gas inside the respiratory tract and dissolved 
in body tissues. Equilibrium and transient conditions are discussed. 
The calculations summarized in this paper indicate that the present 
maximum permissible concentration of krypton-85 in public air (3 
x 107 wCi/ml) delivers a dose rate of about '/,; of that recom- 
mended by the ICRP. The long-term significance of krypton-85 
and other noble radioactive gases from the nuclear power industry 
is reviewed. 
24492 (CONF-730915—, pp 544-560) Radon-222 measure- 
ments aboard an ai for the of atmospheric diffu- 
sion. Bogen, J. (Univ., Heidelberg). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 

(24 1973). 
In Symposium on noble gases. 

Radon-222 is absorbed aboard an airplane in tubes filled 
with 50 g of selected charcoal and cooked in Dewars by carbon 
dioxide and freon. After air collection at different heights up to 5 
km, the tubes are evacuated and heated in the laboratory for 
desorption of the gas molecules and for transfer into a decay 
chamber covered with zinc-sulfide serving as a scintillator for the 
detection of alpha activity from radon-222 and its daughters. In 
general, the measurements show an exponential decrease of the 
concentration up to 5 km in height, if there is no cloud layer. The 
height for a reduction by a factor of two is about 900 meters. As- 
suming a constant diffusion coefficient Kg up to 5 km, the mea- 
surements yield a Ky of approximately 3.7 x 10* cms". For flights 
in stratiform clouds a decrease is observed of the concentration up 
to a certain height, then radon-222 is again increasing or remains 
constant. This must be explained with respect to the meteorologi- 
cal situation. Assuming only a constant value for Kg between the 
different flying heights, it was possible to appraise the development 
of the eddy diffusion coefficient with height. 


24493 (CONF-730915—, pp 654-665) Considerations in siting 
long-term radioactive noble as storage facilities. Cohen, J.J.; Peter- 
son, K.R. ~ of California, Livermore). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973), 

In Symposium on noble gases. 

Projections of future fission reactor capacity indicate that 
the present practice of releasing radioactive noble gases (primarily 
krypton-85) to the atmosphere cannot safely be allowed to con- 
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tinue indefinitely. Ongoing research programs are developing 
methods of extracting and concentrating these waste gases so they 
may be stored for extended periods, thereby allowing them to 
decay to relatively safe levels. Anticipating the need for facilities 
specifically designed for long-term storage of noble gases, we have 
reviewed some factors which might be considered in developing 
optimum siting criteria. Among these factors are, above- vs. below- 
ground storage, meteorology, geography, and demography. The ob- 
jective used in these considerations is minimization of resulting 
population doses, both long- and short-term, from a major release, 
either instantaneous or continuous from the various facilities. 
Those sites considered are remote islands, continental shorelines, 
mountain tops, deep water, and inland low 

areas. Assuming an equal probability of containment failure at 
each of the site options, we conclude that siting is relatively incon- 
sequential for long-term population doses. Siting, however, is im- 
portant for short-term exposures to local populations, especially 
where there might be a possibility of exceeding Radiation Protec- 
tion Guides. The relative significance of long- vs. short-term doses 


24494 (CONF-740921—, pp one bl factors for foliar 
<n by stratospheric sources of fission products in the 

New England area. Russell, I.J.; Choquette, C.E. (Boston Coll., 
Chestnut Hill, MA). 1976. 


From Atmosphere - surface exchange of particulate and 
og pollutants symposium; Richland, Washington, USA (4 Sep 

‘In Atm exchange of particulate and gaseous 
pollutants (1974). 


Concentrations of fission radionuclides from well 
spaced Chinese nuclear explosions in the megaton range have been 
measured in conifer and deciduous leaf trees in the New England 
area from 1968 to 1974. Stratospheric fission yield source 
strengths of these discrete events have been estimated by others. 
Radionuclide concentrations per unit area of leaf are obtained by 
high resolution y ray spectroscopy of compressed pellets of leaf 
ash of oak, maple, white pine, gingko, beech, birch and selected 
additional species. Dividing by total source strengths one obtains 
the fractional source strength per unit area of leaf. Sequential 
samplings of leaves throughout the spring and summer months 
reveal that an apparent steady state in leaf concentration is 
achieved by mid to late June. A rapid acquisition is noted during 
the first month of leaf life of deciduous species depending upon 
the cycle of rainy and dry periods. By mid-June the quasi-steady 
state concentration is reached, with a slowly declining inventory 
for the remainder of the summer. The kinetic data are inconsistent 
with a simple first order acquisition and loss process; initial growth 
takes place with a half time of about 3 days and the decline with a 
half time of 50 to 200 days, depending upon leaf species. Evidence 
is presented that a static state and not a dynamic equilibrium is ob- 
tained in mid to late summer months. (auth) 


24495 (CONF-740921—, pp 648-660) Characterization of en- 
vironmental plutonium by nuclear track techniques. Hayden, J.A. 
(Dow Chemical, Golden, CO). 1976. 

From ‘Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Nuclear track patterns were recorded and used to locate, 
establish the physical form, and measure the particle size of 29py 
in environmental samples. A combination of two techniques, one 
exposing the sample on polycarbonate film to thermal neutrons to 
record fission tracks and the other exposing the sample on cellu- 
lose nitrate to record alpha tracks, was used to differentiate 
between Pu and natural uranium in environmental samples. Par- 
ticle size measurements are reported for a variety of PuO, sample 
types. (CH) 


24496 (CONF-740921—, pp 661-674) Methods of analysis 
useful in the study of alpha-emitting and fissionable material-con- 
Nathans, M.W.; Reinhart, R.; Holland, W.D. 
(LFE Corp., Richmond, CA). 1976. 
From Atmosphere - surface exchange of particulate and 
pollutants symposium; Richland, Pontes, USA (4 Sep 
1974). 


In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Alpha autoradiography and fission fragment tracking com- 
bined with optical and electron microscopy are the basic methods 
used. To demonstrate the presence (or absence) of agglomeration 
involving the radioactive particles, the exposed and developed film 
or plate is carefully repositioned over the sample and the area on 
the sample slide immediately below a star is examined by 
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microscopy. The star and the associated particle may be photog- 
raphed by dark-field double exposure with focusing first on the 
radiograph and then on the sample surface. Subsequent removal 
and isolation of the suspected particle(s) may also be done. Spe- 
cial precautions in sample handling and/or preparation are 
required to least disturb the particles and to keep individual parti- 
cles/agglomerates sufficiently far apart to compensate for small er- 
rors in the repositioning of the film. For example, aerosols are best 
collected on Millipore filters that are easily mounted on slides. 
Several examples are given involving various types of samples, 
materials, and nuclides. (auth) 


24497 (CONF-740921—, pp 744-756) Interrelations of surface 
air and soil characteristics at Rocky Flats. Krey, 
P.W. (Atomic Energy Commission, New York); Knuth, R.; Tamu- 
ra, T.; Toonkel, L. 1976. 
From Atmosphere - surface exchange of particulate and 
pollutants symposium; Richland, Washington, USA (4 Sep 


974). 
In Atm re-surface exchange of particulate and gaseous 
pollutants (1974). 


The hot particle problem and sampling bias render short- 
term air measurements at Rocky Flats uncertain and possibly non- 
representative of average conditions. Resuspended total mass and 
plutonium concentrations are inversely related to precipitation and 
soil moisture. The respirable fraction of both mass and activity 
concentrations in surface air averages about 40 percent. Only 2.5 
percent of the respirable mass is derived from local soil surfaces. 
At yr oy of measurement the resuspension factor was 3 x 10~* 

(auth) 


24498 (CONF-740921—, pp 757-779) of plu- 
tonium at Rocky Flats. Sehmel, on amen F.D. (Battelle, Pacific 
Northwest Lab., Richland, WA). 19 

From Atmosphere - of particulate and 

- “7. pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

In a July 1973 field experiment at Rocky Flats, vertical air- 
borne plutonium concentrations were determined as a function of 
respirable particle size. The principal sampling site was a 100-ft 
meteorological tower instrumented at several heights with self- 
orienting, high-volume cascade impactor-cowl systems. Windspeed 
instrumentation activated selected impactors as a function of wind- 
speed. Airborne plutonium concentrations and concentrations on 
airborne soil were measured as a function of both height and wind- 
speed. Below 10 m, concentrations decreased with height. Above 
this height to 30 m, an increase suggested that an elevated upwind 
source could be contributing. The maximum airborne concentra- 
tion measured was 3.7 x 10~'* Ci/m*. The maximum concentration 
per gram of gross airborne soil was 50 pCi/g. Somewhat higher 
concentration was found on the approximately 2 wm airborne soil 
fraction. All concentrations were significantly less than the max- 
imum permissible concentrations. (auth) 


24499 (CONF-740921—, pp 846-858) Particle resuspension 
rates. Sehmel, G.A.; Lloyd, F.D. (Battelle, Pacific Northwest 
Labs., Richland, WA). 1976. 

From Atmosphere - surface exchange of particulate and 
i pollutants symposium; Richland, Washington, USA (4 Sep 

974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Particle resuspension rates were measured during 4 months 
of field testing in a lightly vegetated area. Resuspension of an inert 
submicrometer tracer placed on the ground in a circle of 22.9 m 
radius was measured. At the circlé center, airborne concentrations 
were measured to heights of 6.1 m. The resuspended plume ex- 
tended above 6.1 m. Resuspension rates were from 10-"* to 10-* 
fraction resuspended/sec. Resuspension rates increased nonlinearly 
as a function of windspeed. For windspeeds greater than 3.6 m/sec, 
resuspension rates increased with windspeed to the 6.5 power. 
(auth) 


24500 (CONF-740921—, pp 945-959) ~~ between soil 
contamination and lung ae Ng and im to resuspension 
experimental design. Engelmann, R.J. (National Oceanic and At- 
mospheric Administration, Boulder, CO). 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

A method is proposed for predicting exposure and lung bur- 
den’ of radioactivity from contaminated soil without direct mea- 
surement of airborne radioactivity. The method is applied in calcu- 


HEE 


soil under similar land use. 
i — for each particle size, 
then be used as i to predictions of amount of 
in the lung. The paper includes the formulation 


Fes 


a horizontal plane is presented, and inferences 

ia iy pp 960-963) Summary and conclud- 
comments to deposition—resuspension 1974. Engelmann, R.J. 


of particulate and gaseous pollutants in the health hazards due to 
the inhalation of toxic or radioactive particles are suggested. (CH) 


24502 (CONF-740921—, pp 964-967) Geographic effects and 
texture of the fallout blanket. Michels, D.E. (Aerojet Nuclear Co., 


Idaho Falls, ID). 1976. 
From A - surface exchange of particulate and 
pollutants symposium; Richland, Washington, USA (4 Sep 


gaseous 

Atmosphere-surface exchange of particulate and gaseous 
(1974). 

Data for “Cs and ** *°Pu fallout in the U.S. Great Plains 
show systematic variations related to the sampling site locations. 
Depositional processes apparently discriminate between Cs-rich 
and Pu-rich fallout particles. Also, the relative importance of single 

varies across . The variable effect of depositional 


— is due, in turn, to the geographic context, place to place. 
geographic facts are considered the ultimate independent vari- 
able in the series geography-climate-deposition-accumulation for 


fallout. Attention to the context can provide guidance 
in selecting for study those processes which deposit or redistribute 
fallout. (auth) 


24503 ge Environmental SS. and 
er. Blanco, Ridge National enn. 
( )). 25 May 1976. 44p. bep. NTIS $4.00. 
From _UCC-ND ok division radiochemical 
ak Ridge, 


technology train oe Tennessee, United States 
of America *USA® (25 May 1976). 


Methods used to control the radiological impact of the 
nuclear fuel cycle are described. This control is exercised through 
the application of a series of federal laws and regulations that are 
used as the basis for licensing nuclear facilities. The control is ex- 
ercised more directly by the use of radwaste treatment equipment 
at the nuclear facilities to limit the release of radioactive materials. 
Federal laws and regulations are summarized and their applications 

in licensing actions are discussed. Radiological doses from materi- 
als released from licensed facilities are compared with doses from 
natural background. A series of cost/benefit engineering surveys 
are being made to determine the cost and effectiveness of radwaste 
systems for decreasing the release of radioactive materials from 
model fuel cycle facilities and to determine the benefits in terms of 
reduction in dose commitment to individuals and populations in 
surrounding areas. 


24504 (CONF-760806—5) Source terms for airborne effluents. 
(USA)). 1976. "32p. Dep. NTIS $4.00. 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America °USA® 
(5 Aug 1976). 

The origin and nature of fuel cycle wastes are discussed 
with regard to high-level wastes, cladding, noble gases, iodine, triti- 
um, “C, low-level and intermediate-level transuranic wastes, non- 
transuranic wastes, and ore tailings. The current practice for gase- 
ous effluent treatment is described for light water reactors and 
high-temperature gas-cooled reactors. Other topics discussed are 
Projections of nuclear power generation; projected accumulation 
of gaseous wastes; the impact of nuclear fuel cycle centers; and 
global buildup of airborne effluents. (HLW) 
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study: an assessment of accident 
Power Plants. Wall, 1.B. 1975. 

From 7. annual national conference on radiation con 
Massachusetts, United States of ®USA® 


In 7th annual national conference on radiation control. 

The component parts of a reactor are described and an 
overview of the engineering analysis is given. A diagram showing 
the organization of the reactor safety study includes the following 
basic tasks: identification of accident sequences; assignment of 

probability values; fission product source released from contain- 
ment; distribution of source in ed contents health effects and 
property damage; overall risk assessment; and analysis of other 
risks. The assessment of consequences of accidents is discussed 
and a histogram of probability versus release magnitude is 
presented. Risks from reactors are compared with risks from other 
societal activities such as motor vehicle accidents, falls, fires, 
drowning, firearms, air travel, lightning, and tornadoes. (HLW) 


24506 (DPST—67-302) Environmental monitoring at the 
Savannah River Plant. Annual 1966. Ashley, C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Apr 1967. Contract AT(07-2)-1. 40p. Dep. NTIS $4.00. 

This report summarizes the results obtained from the en- 
vironmental monitoring program at the Savannah River Plant 
(SRP) during 1966. lesen of radioactive waste from the separa- 
tions and reactor areas and a brief discussion of environmental 
radioactivity are presented in tables and text. (auth) 


(DPST—68-302) Environmental monitoring at the 
Savannah River Plant. Annual 1967. Ashley, C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Jun 1968. Contract AT(07-2)-1. 41p. Dep. NTIS $4.00. 
This report summarizes the results obtained from the en- 
vironméntal monitoring program at the Savannah River Plant 
(SRP) during 1967. Releases of radioactive waste from the separa- 
tions and reactor areas and a brief discussion of environmental 
radioactivity are presented in tables and text. (auth) 


24508 (DPST—69-302) Environmental monitoring at the 
Savannah River Plant. Annual 1968. Ashley, C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Jun 1969. Contract AT(07-2)-1. 42p. Dep. NTIS $4.00. 

This report summarizes the results obtained from the en- 
vironmental monitoring program at the Savannah River Plant 
(SRP) during 1968. Releases of radioactive waste from the separa- 
tions and reactor areas and a brief discussion of environmental 
radioactivity are presented in tables and text. Survey results, sen- 
Sitivities of laboratory analyses, and sampling locations are in- 
cluded in the appendices. (auth) 


24509 Environmental monitoring at the 
Savannah River Plant. Annual report, 1969. Ashley, C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). a River 
Lab.). May 1970. Contract AT(O7- 2)-1. 42p. Dep. NTIS $4.00. 

This report summarizes the results obtained ao the en- 
vironmental monitoring program at the Savannah River Plant 
(SRP) during 1969. Releases of radioactive materials from the 
separations and reactor areas and a brief discussion of environ- 
mental radioactivity are presented in tables and text. (auth) 


24510 (DPST—71-302) Environmental monitoring at the 
Savannah River Plant. Annual report, 1970. Ashley, C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Jun 1971. Contract AT(07-2)-1. 42p. Dep. NTIS $4.00. 
This report summarizes the results obtained from the en- 
vironmental monitoring program at the Savannah River Plant 
(SRP) during 1970. Releases of radioactive materials from the 
separations and reactor areas and a brief discussion of environ- 
mental radioactivity are presented in tables and text. (auth) 


24511 (NVO—410-31) Operation Bedrock: on-site radiological 
safety report, July 1974—June 1975. Eubank, 'B. F.; Mullen, O.W. 
(comps.). (Reynolds Electrical and Engineering Co., Inc., Las 
won. (USA)). Oct 1975. Contract E(26-1)-410. 34p. Dep. 


Bedrock was the name to the series of un- 
derground nuclear experiments conducted at the Nevada Test Site 
from July 1, 1974 to June 30, 1975. This report covers the tests 
publicly announced by the United States Energy Research and 
Development Administration. Remote radiation measurements 
were taken during and after each nuclear experiment by a 
telemetry system. Monitors with portable radiation detection in- 
struments surveyed reentry routes into ground zeroes before other 
planned entries were made. Continuous surveillance was provided 
while personnel were in radiation areas and appropriate precau- 


184-205) Reactor safety 
U.S. Commercial Nuclear 


lung burden from **Pu and *Pu particles. It is proposed 
me radioactivity from resuspension can be calculated 
mcentrations of radioactivity in resuspendable soil and 
on 
ination, a suggestion on appropriate 
tion for extrapolating soil concentra- 
in right at the surface, and a suggestion 
in the sampling. The elementary 
il measured on towers to the upward 
From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 
In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). : 
Recent developments in atmospheric particle sampling are | 
reviewed. Research programs needed in the fields of meteorology | 
and biology to elucidate the role of atmosphere-surface exchange 
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tions were taken to protect persons from unnecessary exposure to 
radiation and toxic gases. Protective clothing and equipment were 
issued as needed. Complete radiological safety and industrial hy- 
giene coverage was provided during drilling and mineback opera- 
tions. Telemetered and portable ratliation detector measurements 
are listed. Detection instrumentation used is described and specific 
operational are defined. 


= (Y/UB—4) Environmental monitoring report: United 
States Energy Research and Development Administration, Oak 
Ridge facilities, calendar year 1975. (Union Carbide Corp., Oak 
Ride, Tenn. (USA). Nuclear Div.). 1 May 1976. Contract W- 
7405-eng-26. 57p. Dep. NTIS $4.50. 
Surveillance of radioactivity in the Oak Ridge environs for 
calendar year 1975 indicates that atmospheric concentrations of 
ivity were not significantly different from other areas in 
East Tennessee. Concentrations of radioactivity in the Clinch River 
and in fish collected from the river were less than 2 percent of the 
permissible concentration and intake guides for individuals in the 
offsite environment. While some radioactivity was released to the 
environment from plant operations, the concentrations in all of the 
media sampled were well below established standards. The total 
body dose to a hypothetical maximum exposed individual at the 
site boundary was calculated to be 8.4 mrem/yr which is 1.7 per- 
cent of the ERDA Manual Chapter 0524 standard. The maximum 
dose to the critical organ of an individual from the aquatic food 
chain was calculated to be 3.4 millirem to the bone which is 0.7 
percent of the allowable standard. The maximum dose to in- 
dividuals living nearest the site boundary from airborne releases, 
assuming continuous residence, was 0.4 mrem/yr to the total body 
and 6.9 millirem to the lung. These doses are 0.08 percent and 0.5 
percent, respectively, of the standards. The average dose to an 
Oak Ridge resident (the critical population group) was calculated 
to be 0.06 mrem/yr to the total body and 0.3 millirem to the lung 
as compared to approximately 100 mrem/yr from natural 
background radiation. The cumulative total body dose to the popu- 
lation within a 50-mile radius of the Oak Ridge facilities resulting 
from 1975 effluents was calculated to be 7.4 man-rem. This dose 
may be a to an estimated 74,000 man-rem to the same 
population resulting from natural background radiation. 


24513 Xenon-133: ambient activity from nuclear Ag 4 sta- 
tions. Kunz, C.O.; Paperiello, C.J. (New York State Dept. of 
Health, Albany). Science; 192: No. 245, 1235-1237(18 Jun 1976). 

The average activity of xenon- i133 within and at approxi- 

100 kilometers from Albany, New York, from April to July 
1975 was 2.6 picocuries per cubic meter of air. The source was 
gaseous effluents from boiling water reactors located in the 
northeastern United States. Its 5.29-day half-life makes xenon-133 
an appropriate isotope to observe for the study of regional and 
hemispheric dispersion of pollutants. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


24514 (ANL—75-3(Pt.4), 1-3) Cooling-pond studies at 
Dresden: an introduction. Hicks, B.B. 1975. 

In Radiological and Environmental Research Division an- 
nual January—December 1974. 

The Dresden field program is a study of several aspects of 
the use of cooling ponds to dissipate waste heat from industrial in- 
stallations, such as power generating facilities. It has become 
evident that, in engineering practice, many of the physical 
processes at the air-water interface are frequently described by 
relationships that are not based on sound scientific principles. The 
present studies make use of current mi and 
oceanographic knowledge and yield results that should provide 
better means of assessing the impact of cooling ponds and of pre- 
dicting their performance. 


24515 (ANL—75-3(Pt.4), 4). Pp 4-18) Eddy-correlation measure- 
with limited fetch. Hicks, B.B.; Wesley, 


In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

Data obtained on direct determinations of turbulent transfer 
over cooling ponds have enabled calibration of the site for use of 
aerodynamic methods of flux evaluation, using water surface tem- 
perature, air temperature, humidity, and wind speed. (PCS) 


24516 (ANL—75-3(Pt.4), pp 19-28) Some errors that can 
result from the use of industrial techniques for assessing the thermal 


performance of cooling ponds. Hicks, B.B.; Wesely, M.L. 1975. 
In Radiological and Environmental Research Division an- 


nual report, January—December 1974. 
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dictive and assessment studies of the thermal performance 

dustrial cooling ponds are discussed. Comparative results are 
) 


presented. ( 


24517 > 3(Pt. 29-32) turbulence 
Wi Wesely ; Derzko, Z.I1. 


In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

Effects of temperature and humidity fluctuations on optical 
propagation phenomena have been used to develop a simple 
technique for rapid evaluation of the average turbulent heat 
exchange along an optical line of sight across a cooling pond. This 
technique makes possible simple and rapid assessment of the ther- 
mal performance of individual installations and lends itself to 
short-term studies. (PCS) 


24518 (ANL—75-3(Pt.4), 33-41) Lime averages of thermal 
above a observations 


of masking by 
mirages. Wesely, M.L. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

The formation of mirages by mean density gradients above 
the heated waters of a cooling pond is discussed, with presentation 
of a simple and practical method for measuring the rates at which 
heat is transferred to the air above the cooling ponds. (PCS) 


24519 (ANL—75-3(Pt.4), pp 42-53) Limiting surface tem- 
perature of cooling ponds. Hicks, B.B. 1975. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

A simple physical model is presented for prediction of the 
average surface temperatures of artificial ponds from knowledge of 
the total heat load alone. This model makes possible an evaluation 
of the relative efficiencies of alternative cooling-pond systems at 
the conceptual-design stage. The heat transfer rates estimated for 
cooling ponds by using this model appear to be at least as accurate 
as those obtained from the more complicated models. (PCS) 


24520 (ANL—75-3(Pt.4), pp 54-61) Heat-transfer properties 
fesse water surface. Hicks, B.B.; Sheih, C.M.; Zerbe, G.A. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 

Studies have shown that thermal transfer from a warm water 
surface to the air above it can be increased by aerating with sub- 
merged performated pipes through which air is pumped. Work has 
been limited to model studies, in wind tunnels and in pond simula- 
tors in open air. Full-scale tests now seem to be warranted. (PCS) 


pyre (BNWL-SA—5820) Significance of atmospheric effects 

from energy centers in the semi arid northwest. 
Ramedell J.V.; Drake, R.L.; Young, J.R. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 19p. Dep. NTIS $3.50. 

The results presented in this paper have been obtained using 
simple atmospheric models in an attempt to optimize heat sink 
management in a conceptual nuclear energy center (NEC) at Han- 
ford. The models have been designed to be conservatice in the 
sense that they are biased toward over prediction of the impact of 
cooling system effluents on humidity and fog. Thus the models are 
screening tools to be used to identify subjects for further, more 
realistic examination. Within this context the following conclusions 
have been reached: the evaluation of any atmospheric impact 
postulated for heat dissipation must be conducted in quantitative 
terms which can be used to determine the significance of the im- 
pact; of the potential atmospheric impacts of large heat releases 
from energy centers, the one most amenable to quantitative 
evaluation in meaningful terms as the increase in fog; a postulated 
increase in frequency of fog can be translated into terms of visibili- 
ty and both can be evaluated statistically; the translation of a in- 
crease in fog to visibility terms permits economic evaluation of the 
impact; and the predicted impact of the HNEC on fog and visibili- 
ty is statistically significant whether the energy center consists of 
20 or 40 units. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 23441 


REGULATIONS 


REFER ALSO TO CITATION(S) 23635, 23637, 23638, 24503 


M.L.; Sheih, 1975. 
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24522 (IS-ICP—18) Quantitative x-ray powder diffraction 
disks of bulk shale samples. Cody, R.D.; Thompson, G.L. (lowa 
State Univ. of Science and Technology, Ames (USA). Energy and 
Mineral Resources Research Inst.). 1975. 29p. Dep. NTIS $4.00 
Quantitative analysis of clay minerals by x-ray diffraction 
ires oriented clays in order to increase detection limits of the 


ogeneous inte! 

mineral mixtures. Compaction of bulk shale material at 8000 psi in 
a hydraulic press produces preferred orientations comparable to 
that produced by smear or sedimentation. When used with a suita- 
ble platy internal standard which provides an estimate of clay 
mineral preferred orientation, excellent analytical precision is 
achieved routinely. Several lines of experimental evidence indicate 
that 1 to 5 m # MoS, is an ideal orienting internal standard for use 
with compaction mounts. 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 22467, 22934, 22935, 23641, 
24786 


24523 (LA—6297-MS) Catalogue of satellite photography of 
the active volcanoes of the world. Heiken, G. (Los Alamos Scien- 
tific Lab., N.Mex. — Mar 1976. Contract W-7405-ENG-36. 
29p. Dep. NTIS $4 

Earth-orbiting satellites. The listing was prepared of photographs, 
which have been screened for quality, selected from the earth 
resources technology satellite (ERTS) and Skylab, Apollo and 
Gemini spacecraft. At present, there is photography of nearly 
every active volcano in the world; the eo oy 
useful for regional studies of voleanic 


24524 (NP—20954, pp vp, a 1) Effect upon soil proper- 
ties of utilization of plant residue for fuel energy. Gupta, S.C.; Lar- 
son, W.E.; Hanson, L.D. Dec 1975. 

In Recovery of energy from farm solid wastes and timber 

ion residues. Final report, March 7—September 30, 1975. 

Environmental impact upon soil of removing crop residues 
is important for evaluating the feasibility of using these residues for 
production of bio-energy. This impact could be chemical (nutrient 
availability) or physical (soil structure, soil tilth and soil erosion) 
in nature. From two different field experiments, it is concluded 
that the effect of organic matter additions on physical soil proper- 
ties is long term and is highly dependent upon the amount of or- 
ganic matter added. These effects are more apparent in extreme 
soil textures (sandy or clay). The immediate and most important 
effect of crop residues is in preventing erosion of soil due to wind 
or water. Water erosion not only results in the loss of plant 
nutrients but also in the physical breakdown of soil structure by 
rain and washing into depressions of fine soil fractions, resulting in 
lower soil productivity. Thus, based on the soil loss estimates from 
the Universal Soil Loss Equation, areas were identified in Ithasca, 
Steele and Fillmore counties from where residues may be removed 
without appreciably affecting the productivity of the soil. It is esti- 
mated that corn residues may be used as a source of bio-energy 
from 66 and 4 percent of the total corn acreage in Steele and Fill- 
more County respectively. However, it is also cautioned that these 
are first order estimates and more detailed study should be done in 
situ using the above principles before final conclusions are made. 


24525 (ORNL/RUS—12) Application of the ORRMIS geo- 
and information system using data from the 
Carets Project. Meyers, C.R. Jr.; Wilson, D.L.; Durfee, R.C. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W-7405- 
eng-26. 109p. Dep. NTIS $6.00 
Spatial land-use and census-tract data from the U. Ss. 
Geological Survey (USGS) Central Atlantic Regional Ecological 
Test Site (CARETS) Project are utilized to illustrate the Regional 
Environmental Systems Analysis (RESA) Program's data digitiza- 
tion, information processing, and display techniques being 
developed at the Oak Ridge National Laboratory. The techniques 
and capabilities presented are a part of the Oak Ridge Regional 
Modeling Information System (ORRMIS) Geographical Data 
System. To meaningfully compare this data processing system with 
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others currently being used or developed, a standard display for- 
mat is used that satisfies the requirements of the International 
Geographical Union (IGU) spatial data encoding experiment. This 
format consists of spatial data display at the original source map 
scale and tabular compilation of area measurements of land use b 
census tract. The ORRMIS scanning-digitizing system is descri 
including data preparation, mechanical scanning, editing, and 
hierarchical cell assignment techniques, and the description is illus- 
trated with computer-generated line printer and mechanical plotter 
displays. The system also has a CRT plotter capability. 


24526 Indices, a technique for using large 


bases. Voelker, A.H. (Oak Ridge National Lab., Tenn. 
$5.00. Apr 1976. Contract W-7405-eng-26. 84p. Dep. NTIS 


This report attempts to bridge the gap between the large 
onus data bases being compiled by states and other institu- 
tions and the resource management questions that will eventually 
be answered by means of such data. Computerized techniques for 
isolating factors or indices relevant to management questions and 
for expressing these indices in elements of a data base are 
presented in the context of five indices of potential use to resource 
managers developed for the land-use models of the Regional En- 
vironmental Systems Analysis program (RESA) of the Oak Ridge 
National Laboratory. 


24527 (PRNC—198) Puerto Rico Nuclear Center annual re- 
port, January 1974—June 1975. (Puerto Rico Univ., Mayaguez). 
1975. Contract E(40-1)-1833. 192p. Dep. NTIS $7.50. 

Research programs and training courses in the fields of 
radiation oncology, nuclear medicine, marine and terrestrial ecolo- 
gy, agriculture, health, and safety are briefly described. (CH) 


24528 Ecological effects of local soil cooling or heating. Hrycak, 
P. pp 27-32 of In a of the 21st annual technical meet- 
, Vol. I. Mt. Prospect, IL; Inst. of Environmental Sciences 
(1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P!1. 

Through an analysis of cooling of soil under large 
refrigerated structures, both in the steady and in the transient 
state, the author discusses the effects of operation of large 
refrigerated facilities on the environment. The most undesirable 
among such effects, the frost action, can be entirely eliminated in 
principle, through a combination of suitable insulation and heating 

ms. The times required for the maximum frost penetration 
compatible with the individual characteristics of each structure are 
estimated, and examples on the actual operation of large 
refrigerated warehouses are given. Comparisons are made between 
observed and calculated results, based on a combination of steady- 
state and transient solutions, which are also adaptable to cryogenic 
applications and to a variety of soil heating problems. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 24534, 24535, 24536 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 22565, 24422, 24424, 24438, 
24440, 24449, 24461, 24524, 24774 


24529 (CONF-740921—, pp 452-465) Wind erosion 2 
development, application, and _ limitations. Skidmore, E.L. 
(Agriculture Research Service, Manhattan, KS). 1976. 

From Atmosphere - surface exchange of 
pollutants symposium; Richland, Washingt U USA = 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

The development of a wind erosion equation is reviewed 
briefly from approximately 30 years of research to delineate Major 
causes of wind erosion. Soil loss in tons per acre per year is pre- 
dicted as a function of field width, soil erodibility, soil roughness, 
climate, and vegetation. Soil erodibility decreases as percentage of 
nonerodible soil fractions exceeding 0.84 mm increases. Rough 
surfaces are less erodible than smooth ones. The climatic factor is 
an index of the influences of moisture content in the surface soil 
particles and the average wi d on the rate soil is moved by 
wind. The rate at which soil moves increases with distance 
downfield until maximum flow is reached. Fine-textured, standing 
residues reduce wind erosion more than do coarse-textured or flat- 
tened residues. The equation was designed to determine potential 
erosion from a particular field, and the field conditions of soil 


tion techniques; however, these techniques can lead to poor 
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cloddiness, roughness, vegetative cover, and sheltering by barriers 
necessary to reduce potential erosion to a tolerable amount. The 
equation has been used widely for those purposes and several 
gt sources of error in using the equation are pointed 
out. 


24530 (CONF-740921—, pp 906-944) Model for predicting 
the redistribution of particulate contaminants from soil surfaces. 
Travis, J.R. (Los Alamos Scientific Lab., NM). 1976. 

From Atmosphere - surface exchange of particulate and 
a pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

A computerized model was developed to describe the redis- 
tribution of wind-eroding soil-contaminant mixtures. Potentially 
mobile particulate contaminants can, in the first approximation, be 
assumed to be indistinguishable from the wind-eroding soil in 
which they are distributed. A grid network characterizes important 
soil and surface conditions, and mass conserving control volumes 
are constructed on each cell. Material is transported through the 
vertical and top surfaces of a control volume by a modified Bag- 
nold-Chepil horizontal flux formulation and modified Gillette verti- 
cal flux formulation, respectively. The vertical emissions, con- 
sidered as puffs from area sources, create at regular time intervals 
a contaminant cloud proportional to the suspendable ground con- 
centration. These puffs diffuse downwind under time-dependent 
wind velocity and atmospheric stability conditions, maintaining 
during the interval a three-dimensional Gaussian distribution of 
concentrations with cloud volume. Material from each puff is 
deposited in downwind cells, leading to the possibility of many dif- 
ferent flights from these new sources. The usefulness of this pre- 
dictive tool is demonstrated by calculations involving mixtures of 
particulate **PuO, in highly erodible soils under dust storm condi- 
tions. Time-dependent surface concentration and breathing zone 
exposure isopleths, evolving from a small contaminated area, show 
the potential hazard from wind-eroding toxic materials. (auth) 


24531 (TID—27019) Contamination of groundwater by heavy 
metals from the land disposal of flyash. Progress report, October 1, 
1975—December 31, 1975. Theis, T.L.; Marley, J.J. (Notre Dame 
Univ., Ind. (USA). "Dept. of gd Engineering). 1975. Contract 
K(11- ‘1)-2727. 7p. Dep. NTIS $3.5 

Studies on effects of na variables in 


groundwater 
on the adsorption of heavy metals include: effect of pH for cadmi- 
um and zinc isotherms; effects of pH on desorption of metals from 
ash particles; and on from fly ash. Results are 


presented in the form of ta and graphs. (HLW) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 23213, 24326, 24422, 24424, 
24482, 24488, 24489, 24503, 24505, 24506, 24507, 24508, 
24509, 24510, 24512, 24530, 24703, 24704, 24725, 24749, 24750 


24532 (BNWL—1970) Environmental monitoring report on 
radiological status of the ground water beneath the Hanford site, 

—December 1974. Raymond, J.R.; Myers, D.A.; Fix, J.J.; 
McGhan, V.L.; Schrotke, P.M. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-1830. 
119p. Dep. NTIS $5.50. 

Evaluation of Bisub t/, 3H and NO,/sup -/ concentrations 
measured in well water sampled near the surface of the unconfined 
ground water during 1974 shows that zones of contamination ex- 
tend in an easterly to south-easterly direction from 200-E Area, as 
has been observed in the past. Tritium and NO; ion concentra- 
tions above background were found along the Columbia River in 
the vicinity of the 100 Areas. A low ground-water mound showing 
uranium and nitrate ion concentrations above background con- 
tinues to be observed in the 300 Area. Gross beta activity in the 
ground water beneath the 100 Areas was detectable only at the 
100-N Area from effluent dischar; to the 1301-N crib. A 
number of radionuclides, such as u, “Co, ™I, and 
occur at various locations and are detectable in very low concen- 
trations in the unconfined ground water external to the 200 Areas. 
In most cases, concentrations are several orders of magnitude 
below applicable CG's and are so close to the detection limit as to 
cast doubt of their existence based on a single analysis. Only in 
and adjacent to the 200 Areas does any radionuclide that was 
analyzed in CY-1974 occur in concentrations greater than 10 per- 
cent of the applicable CG for uncontrolled water use. Nitrate ion 
concentrations greater than 100 percent of the Public Health Ser- 
vice (PHS) recommended drinking water standard of 45 mg/l con- 
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tinued to be observed in the ground water adjacent to the 200 
Areas; in the vicinity of the 100-F and 300 Areas; and in the east- 
central part of the Hanford site (Wells 20-20, 26-15, and 32-22). 
Ground water from these zones is not consumed by human beings 
or other animals. 


measure ination. Bruns, L.E. 

(Atlantic Richfield Hanford Co., Richland, W WA). 1976. 
From Atmosphere - surface exchange of particulate and 
— pollutants symposium; Richland, Washington, USA (4 Sep 


974) 
re-surface exchange of particulate and gaseous 


In Atmosphe 
pollutants (1974). 

A development project was sponsored by Atlantic Richfield 
Hanford Company to determine whether aerial y surveys could 
adequately measure the activity of high specific activity y emitters 

large surface areas. The survey successfully mea- 

activity and the total gross y over areas from less 
than | km? to 20 km*. Also *'Am was successfully measured over 
areas where the "Cs was sufficiently low. Microcuries per 
meter were measured as low as 0.1 for "Cs and *'Am. “Other 
radionuclides such as “Co were also detected. An aerial neutron 
survey was tried though its efficiency limited detection to areas 
having more than 10 kg plutonium per 4000 m?. The aerial survey 
can a complete area, thereby saving millions of dollars in 
statistical sampling and analytical programs. (auth 


24534 (CONF-740921—, pp 689-708) design 
aspects of sampling soil for plutonium. Gilbert, R.O. (Battelle- 
Northwest, Richland, WA); Eberhardt, L.L.; Fowler, E.B.; Essing- 
ton, E.H. 1976. 

From Atmosphere - surface exchange of late and 
fer pollutants symposium; Richland, Washingt, U USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

This report discusses some of the statistical aspects of the 
design of efficient soil sampling programs for estimating the inven- 
tory (total amount) and geographical distribution of 30-28Py in 
surface soil. From our ongoing experience with the Nevada Ap- 
ps Ecology Group (NAEG) in using stratified random sampling 

r estimating plutonium inventory in soils on safety shot sites on 
the Nevada Test Site (NTS) and the Tonopah Test Range (TTR) 
we discuss these topics: rationale and design of the sampling plan, 
allocation of sampling effort between strata, prospects for using 
double sampling to estimate inventory, bias due to soil aliquotin, 
technique, and the computation and reporting of counts onl 
counting errors by analytical laboratories. (auth) 


24535 (CONF-740921—, pp 709-726) Sampling of soils for 
: philosophy, experience, and results. Fowler, E.B. (Los 
Alamos Scientific Lab., NM); Gilbert, R.O.; Essington, E.H. 1976. 
From Atmosphere - surface exchange of particulate and 
pollutants symposium; Richland, Washington, USA (4 Sep 
In Atmosphe 


re-surface exchange of particulate and gaseous 
pollutants (1974). 


In many cases, the methods of sampling a soil matrix have 
not received the attention required when data derived therefrom 
are to be applied to problems associated with analyses for 
radionuclides. The import of the soil surface as one ultimate recep- 
tor, and hence source, of particulate debris in the atmosphere-sur- 
face exchange system will be discussed. Aspects of one approach 
to sampling of soils which has proved successful in a study of ex- 
tensive areas where contamination with plutonium exists at a wide 
range of levels are reviewed. The development and field applica- 
tion of sampling techniques based on a designed random sampling 
scheme and on knowledge and contaminant distribution are 
discussed. Typical results from participating laboratories are 
presented which indicate the degree of success experienced when 
the approach described is used to obtain data relative to inventory, 
horizontal and vertical distribution, and species of radionuclide. 
Problems associated with the requirement to obtain a most 
probably representative sample as well as the need mae a common 
expression of extent of wage agg are emphasized. The particle 

blem as it relat sampling, analyses, and interpretation of 
data is discussed. (a =) 


24536 (CONF-740921—, pp 727-743) Experimental studies on 
the resuspension of plutonium aged sources at the Nevada Test 
Site. Anspaugh, L.R. (Univ. of California, Livermore); Phelps, 
P.L.; Kennedy, N.C.; Shinn, J.H.; Reichman, J.M. 1976. 

From Atmosphere - surface exchange of particulate and 
gaseous pollutants symposium; Richland, Washington, USA (4 Sep 
1974). 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 


gaseous 
1974). 
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nearly 20 years prior to 
concentrations were directly proportional 
friction velocity as expected on the basis of 
concentration measurements. Healy’s model of 


site was generally not 
than ion g/cm-sec 
to accumulate a measurable 


(DHEW/FDA— 76-8026, pp 107-109) Airplane crash. 


7. annual national conference on radiation con 
assachusetts, United States of America (27 


team from Air 
: . Experiences of the incident 
guidelines for future emergency 


(DHEW/FDA— 76-8026, pp 235-237) Report of the 
waste management. Fry, ae 


surveillance. It was concluded that the Task Force is an excellent 
forum for the states to coordinate the activities and interests of the 
concerned with the disposal of radioactive 


(DP-MS—75-128) Model for absorption and release of 
Remours and Co. canopies. Murphy, Jr. (Du Pont de 


"From Symposium on atm 
(19 Oct 1976). 
model 


water. Results of dynamic simulations of tritium uptake and release 
are compared with data collected at the time of a release of 
molecular tritium to the atmosphere. 


(EGG— 1183-1688) Aerial of the 
Spring Chemical Plant (St. 


(LA—6337-PR) Contamination limits for real and per- 

Progress report, July—December 1975. Healy, 

J.W.; Wenzel, wi. (Los Alamos Scientific Lab., N.Mex. (USA)). 
May. 1976. Contract W-7405-Eng-36. 8p. Dep. NTIS $3.50. 


ERA VOL. 1, NO. 11 


Studies of surface contamination continued with an attempt 
to apply previous concepts. Revision of the proposed limit for plu- 
tonium in soils was started with major efforts on wind resuspension 
and the use of data on environmental lead to estimate intake by 
children. 

24542 (ORNL-tr—4165) Alpha emitters in foods. Kawai, H.; 

Honda, Y.; Morishima, H.; Koga, T.; Kimura, Y.; Ebitani, T.; Mu- 

rakami, Y;; Nishiwaki, Y. Translated by H. Kubota from Kinki 

— 4 $0. u Kenkyusho Nenpo; 6: 15-19(1967). 7p. Dep. 
Ss 


ical methods were used for determining alpha- 
ray activity in foods. The recovery rate of uranium was 78.3 +- 3.8 
percent as determined by the anion exchange method of separa- 
tion. No mixing of other radionuclides was eM during the 
separation and determination of uranium in food. The abundance 
of uranium in food could not be generalized because of the small 
number of samples. The uranium content of green v 
seemed to be somewhat higher than that of cereals, green tea, and 
potatoes. (HLW) 


24543 a Studies on the behavior and distribu- 
tion of uranium in the environment. of uranium in soil. 
Morishima, H.; Koga, T.; — H.; Honda, Y.; Tadori, Y. Trans- 
lated by H. Kubota from K inki Daigaku Genshiryoku Kenkyusho 
11: 1-4(1974). 6p. 

A photometric method for uranium in soll using 


—— oop fertilizer solution, about 6.9 percent with 2 per- 
solution. Leaching ratio of uranium in the soil ad- 


REFER ALSO TO CITATION(S) 24434 


24544 (CONF-740921—, pp 571-590) Soil erodibility, soil ero- 
sion, and revegetation following wildlife in a shrub— steppe commu- 
nity. Hinds, W.T.; _— R.H. (Battelle, Pacific Northwest Labs., 
Richland, WA). 1976 

From Atmosphere - surface exchange of particulate and 

ney pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

A recent fire burned all abov: vegetation growing at 
a junction of two soil types, one a silt loam with a well developed 
lichen-moss surface, the other a sandy loam with a depauperate 
lichen-moss surface. Subsequent strong winds eroded the soils to 
varying degrees, providing an opportunity to follow natural 
revegetation as affected by soil erosion. The amount of erosion 
was sensitively related to the wind-erodible fraction of the soils 
through a power law with an index of about 10 or 20. The species 
present, and their cover, both depended strongly on the extent of 
erosion. Tansy mustard, six-week fescue, and cheatgrass (all 
present but suppressed in climax vegetation) were the colonizer 
species on stable (uneroded) soil, whereas the common tum- 
bleweed and the uncommon slimleaf goosefoot (both deep-rooted 
annuals) dominated the eroded-soil community. Fire control and 
vegetation management are, by an 


included species. Goff, F.G. (Oak Ridge National Lab., TN). 
Vegetatio; 31: No. 1, 1-14(19 Dec 1975). 


i 

among the species. The practical result of these relationships 

between commonness and association is that only the most com- 

mon species can occupy peripheral positions in a species ordina- 
positions 


2594 
Measurements of ** *Pu concentrations in air, distributions 
with particle size, and saltation fluxes were carried out at the 
GMX area of the Nevada Test Site, an area contaminated with 
plutonium | 
center of 
collateral 
transport and diffusion was used to derive values of the resuspen- 
sion rate from these measurements. The resuspension rates varied 
from 2.7 x 10-" to 4.8 x 10- sec™'. Much of the variance was 
removed by normalizing the resuspension rate to the cube of the 
friction velocity. The activity median aerodynamic diameter of the 
plutonium aerosol varied from 1.6 to 8 um, which corresponds to 
calculated pulmonary depositions of 25 and 15 percent, respective- 
ly. The movement of soil in saltation 
significant. Measured fluxes were less 
sample. (auth) 
24537 
Brunner, P 
F 
Hyannis, 
1975). 
In 7th annual national conference on radiation control. 
In May, 1974, a severe airplane crash occurred near Spring- 
field, Illinois; the crew of three and a courier were killed. The plane i 
exchange method was described. Minimum detectable limit was 
and the radiological 0.3 yg U. Batch leaching studies on uranium in the soil sampled at 
Force Base indicated Muro Cillage, Nara prefecture with distilled water, artificial fertil- ; 
were used to izer solutions containing nitrogen, potassium and phosphorus and 
preparedness. (HLW) citric acid solution were conducted. Leaching ratio of uranium in 
the soil adjusted the pH to 7.4 was about 0.5 percent with 
Task 
Task Force 
W.; justed the pH to 7.4 was slightly higher than that in the original 
T. 1975. acid soil (pH 4.8). Leaching ratio increased as the size of soil par- i 
From 7. annual national conference on radiation control; ticles became smaller. ) 
Rook. Massachusetts, United States of America *USA® (27 Apr 
). ESTRIAL FOO 
In 7th annual national conference on radiation control. — a eee 
Studies on the following projects are summarized: solidifica- eC 
tion; pre-licensing and site evaluation; coordination of waste 
disposal studies; low-specific-activity wastes; and environmental 
wastes. (HLW) 
lospheric turbulence, diffusion, and 
lina, United States of America ; 
processes defining the absorption 
and release of materials by a forest canopy has been developed. 
The model deals with the turbulent transport of gaseous materials 
in the surface boundary layer near the canopy, the turbulent trans- 
port in the canopy atmosphere, the transport through the boundary 
layer near the leaf and soil surface, and the solution of the gaseous ‘ 
materials in intracellular fluids and subsequent diffusion into the 
leaf cells. The model is used to simulate the uptake of molecular 
tritium by the forest canopy and the subsequent release of tritiated 
Weldon 
, Inc., Las V. , Nev. ’ Nov 1975. 46p. 24545 Comparison of species ordinations resulting from alter- 
native indices of interspecific association and different numbers of 
Plant drainage basins, five lines directly over the Plant site show : : —_ 
uranium and thorium contamination probably due to Plant opera- _ Several measures of interspecific association are compared. ' 
tions. Because the survey was done at an altitude of 152m, with a Dispersion and covariance are limited in value because they 
300-meter line spacing, identification of individual radiation respond to the commonness of the species compared. Correlation 
sources on the site is not possible from present data. One addi- 
tional survey line over a quarry south of the Plant shows uranium ! 
contamination due to Plant wastes deposited there. 
the basis of their phytosociological pattern but simply because of 
their rarity. Both Cole’s index of association and the tetrachoric 
correlation overcome the problem imposed by the relationship 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 22528, 22531, 22547, 22550, 
22551, 22552, 22553, 23504, 24785 


REGULATIONS 


REFER ALSO TO CITATION(S) 23641, 24503 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 23213 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 22467, 22617, 22704, 22822, 
23640, 24408, 24423, 24527, 24576, 24591, 24592, 24786, 
24787, 24788, 24793, 24795, 24796, 24797, 24798, 24799, 
24800, 24801, 24802, 24803, 24804, 24811 


24546 (BNL—21237) Marsh/pond sewage treatment plants. 
Small, M.M. (Brookhaven National Lab, Unt Upton, N.Y. (USA)). 
Mar E(30-1)-16. 16p. (CONF-760526-1). Dep. 


From Freshwater wetlands and sewage effluent con- 
ference; Ann Arbor, Michigan, United States of America *USA® 
1976). 


At Brookhaven National Laboratory today there is operat- 
ing a 10,000 gallon per day sewage treatment system that consists 
only of a marsh and a pond. The influent to this system is raw 
sewage blended with septage and sludge. The effluent is potable 
water. The system is odor, rodent, fly and mosquito free. It 

luces no sludge nor airblown particles. It is a pleasant site to 

ve next door, complete with fish, birds and wildlife. It produces 

a useful annual crop which is salable. This project is the prototype 

of similar systems which are proposed for communities up to 

10,000 people. They can be built at a cost of about 60 cents/gal 
day and operated at less than one man year expense. 


24547 (CONF-760622—21) Unified approach 
models for power plant impact in estuaries. Eraslan, A.H. 
(Tennessee Univ., Knoxville (USA)). 1976. 10p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The assessment of the environmental impact of power plant 
operations in an estuary requires the modelling of both physical 
and biological phenomena. In addition to the direct entrainment 
and impingement of the aquatic organisms at the intakes, power 
plants also indirectly affect the biota by altering the ambient 
hydrodynamic, thermal, and water quality conditions in an estuary. 
The modelling of both the physical and the biological phenomena 
can be accomplished by a unified transport approach which em- 
ploys consistent balance (more general then conservation) princi- 
ples, discrete-element formulation, input data, and computational 
algorithms for the solution of all the required physical and biologi- 
cal variables. One-dimensional models were developed by ORNL 
and UT staff for both tidal-transient and tidal-averaged simulations 
of the physical conditions and the behavior of the aquatic popula- 
tions in estuaries. 


24548 (COO— 1599-104(Pt.1)) Dissolved matter and 
lake metabolism. Technical progress report, 1 July 1975—30 June 
1976. Wetzel, R.G. (Michi State Univ., East Lansing (USA)). 
1976. Contract E(11-1)-1599. 50p. Dep. NTIS $4.00. 

Progress is reported in the following areas of research: in- 
teractions of dissolved organic matter with inorganic nutrient 
regulation of the photosynthetic and decom 
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metabolism of micro- and macroflora; mechanisms of 
ap and rates of carbon cycling; and of detrital dissolved 
and particulate organic matter. (HLW) 


(COO— 2003-26) Nutrient enrichment and eutrophica- 
tion of Lake Michigan. Progress report, July 1, 1975—June 30, 
1976. Schelske, C.L.; Davis, Univ., Ann Arbor 
(USA). Great Lakes Research Div.). 197 Contract AT(11-1)- 
2003. 18p. Dep. NTIS $3.50. 

Studies were conducted on _ relationships between 
a 2 and major nutrients. Data were collected on species 
composition and abundance of phytoplankton and on chlorophyll 
a, primary on, phosphorus silica, nitrate, ammonia, pH, 
chloride, specific conductance, water temperature, and trans- 
parency. Open lake studies confirmed a predicted shift in species 
composition from diatoms to blue-green algae in the epilimnetic 
waters and offered evidence that silica limitation is the major fac- 
tor restricting diatom abundance. Studies on tributaries showed 
great differences in chemical parameters and phytoplankton com- 
position in the three rivers, Grand, Kalamazoo, and St. Joseph. 
Cruises were conducted to study the Grand River and the Grand 
River plume in Lake Michigan; it was found that nutrient levels 

. Chemostat studies are being conducted with diatoms. (HLW) 


24550 (ORO— 3801-8) Progress report, 1 July 1975—30 June 
1976. (Miami Univ., Fla. (USA). Roonaan School of Marine and 
Atm ic Sciences). 1976. Contract E(40-1)-3801. 194p. Dep. 


NTIS $7.50. 

communities are a major feature of shallow marine 
areas throughout the world. The marine spermatophyte, Thalassia 
testudinum Konig, is the dominant seagrass in southeast Florida 
and the Florida Gulf coast. The trophic interaction between the 
fishes and the macrobenthic and cryptic fauna found in the area 
was examined. Based on digestive tract analysis, the principal in- 
teraction between the primary consumers of the study area and the 
— trophic level oor was via the polychaetes and peraca- 
an crustaceans. The mollusks which contributed significantly to 
= ‘benthic biomass were not a preferred food for the animals 
frequenting the study site. The maximum biomass in any benthic 
and cryptic samples was 3.35 g dry/m*. The majority of the fishes 
captured were foragers over a wide area. The main residents were 
— and the goldspotted killifish, Floridichthys carpio. 
It was felt that the predator population was limited by the small 
stock of polychaetes and peracaridean crustaceans which had a 

maximum biomass in any one sample equivalent to 1.40 g dry/m?. 


(PRNC— 196(Vol.1)) Aguirre environmental studies, 
Jobos Bay, Puerto Rico. Final report. (Puerto Rico Nuclear Center, 
Mayaguez). Jun 1975. Contract E(40-1)-1833. 102p. Dep. NTIS 


$5.50. 

Separate abstracts were prepared for the seven sections of 
the report. (HLW) 
24552 ee. 1), pp 4-18) Seasonal changes in the 


microzooplankton o Power Complex, Jobos Bay, 
1973. G.P. 975. 
_ In Aguirre environmental studies, Jobos Bay, Puerto Rico. 


report. 

Of the total microzooplankton at the site copepods formed, 
on the oa 59 percent of the standing stock numbers and 72 
percent of biomass. Six groups accounted for most of the 
remaining abundance and biomass. These are in order of numeri- 
cal dominance: tintinnids, larvaceans, mollusc veligers, pelagic 
rotifers and polychaete larvae. Together with the copepods they 
constituted more than 90 percent of the mic lankton. The 
majority of the groups and species encountered during the study 
were embayment forms. The microzooplankton assemblage they 
formed differed from Puerto Rico coastal plankton associations in 
species composition, diversity, and abundances, the former having 
a lower diversity and maintaining standing stocks an order of mag- 
nitude higher. The smaller zooplankton populations in Jobos Bay 
showed many affinities in structure to microzooplankton in other 
similar areas. Two exceptions are notable. Abundances and 
biomass levels are higher than would be predicted from the litera- 
ture, and the persistence of larvaceans at the high densities ob- 
served at the site has not been noted elsewhere. 


24553 (PRNC— 196(Vol.1), pp 19-26) Zooplankton survey in 
Jobos Bay, 1973—1974. Youngbluth, M. Jun 1975. 

In Aguirre environmental studies, Jobos Bay, Puerto Rico. 
Final report. 

The abundance and diversity of zooplankton in the surface 
waters of Jobos Bay from pw sated 1973 to December 1974, are 
summarized. The results are discussed with regard to the following: 
temperature and salinities; variability between samples; diurnal 
fluctuations; seasonal cycles; regional differences; effects of power 
plant operation; and limitations of the data. (HLW) 


NOVEMBER 1976 eS 
between ordination position and species commonness and they 
both produce very similar results. The effect of differing numbers 
of species on the ordination configuration is examined using both 
Pearson's correlation and Cole’s index. The basic pattern of the 
ordination is set with the first few species when Cole's index is 
used, however, since rare species are given more weight in the 
analysis with this index, the addition of several very rare species 
can change the configuration of the ordination. (auth) 
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24554 (PRNC—196(Vol.1), pp _ Sea grass bed commu- 
nities of Jobos Bay. Vicente, V.P. Jun | 
Final report. 
Sea grass beds serve as feeding, spawning, and nurturing 
for many marine organisms. The queen conch, spiny lobster, 
turtle, the manatee, and many species of fish utilize the sea 
ghout different phases of their life cycles. In Puer- 
grass beds occur mainly on the south coast where 
can coastal waters are protected by fringing coral 
grasses do not grow ly in environments exposed 
vy wave action. For example, at Islote on the north coast, 
Thalassia testidinum occurs among the dominant red algae at 15 
meters and Halophila baillonis forms patches in the deeper sandy 
substrate at Tortuguero Bay. Several aspects of the sea grass bed 
communities were examined. Distribution and zonation of all local 


their frequency of occurrence at each station was compiled. The 
zonation, relative distribution, ey and area coverage of the 
macro-epibenthic invertebrates and the role of the echinoid fauna 
were studied. 


fishes of Jobos Bay. Martin, 
.D. Jun 


In Aguirre environmental studies, Jobos Bay, Puerto Rico. 


Teport. 

Fishes were collected from such areas as coral rubble and 
Thalassia beds. Species diversity indices and similarity indices were 
calculated and statistical analyses were made with a digital com- 
puter. Results are discussed with regard to species diversity, 
seasonal distribution, breeding, nursery areas, food web diagrams, 
and feeding habits. (HLW) 


891-908 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 


1975). 

See 750516—P1. 

Recent experiences in deep ocean mineral surveying have 
shown that finding and defining an ore body are problems 
presumably as large as ocean mining itself. This statement con- 
tradicts earlier more optimistic opinions. Nodule occurrences con- 
stitute highly complex areas under five thousand m of hostile 
ocean waters in which all relevant parameters vary considerably: 
topography, quantity and quality of the ore, sediments, currents, 
sea states etc. The data acquisition process is therefore subject to 
sizeable informatic, technical, and environmental difficulties. Lo- 
calizing and defining potential sites and designing proper mining 
techniques will inevitably amount to costly activities for many 
years to come. Ocean mining should therefore be considered today 
as a possibly economic proposition only. All industrializing nations 
should take these basic problems into account when presently at- 
tempting to properly organize and to have professionally developed 
a raw material potential which could become beneficial to them. 


24557 Application of spectral methods to non-linear dynamic 
systems. Filson, J.J.; Perez, L. pp 209-222 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 
From Offshore technology 
USA (5 1975). 
'ONF-7505 16—P2. 

The paper describes a technique whereby spectra of irregu- 
lar seas are applied to dynamic analysis of non-linear offshore 
systems to produce response and response spectra. It employs the 
fast fourier transform (FFT) to produce irregular excitation 
records from a specified sea spectrum. Response is determined in 
the time-domain and response spectra are formed from the 
response record, again using the FFT. The basic methods used are 
described and application of the method is discussed. An example 
application is presented on the dynamic response of a jack-up 
drilling unit and shows some uses of the results. The intent of the 
paper is to show how spectral methods can be used to produce 
analytic results where experimental methods have previously been 
necessary. 


24558 Sea-surface drift currents. Wu, J. pp 476-484 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 


; Houston, Texas, 
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Wind and wave-induced surface drift currents at various 
fetches were separately estimated on the basis of the existing wind 
and wave data and the respective scaling laws. The ratio between 
the wind-induced drift and the wind velocity was found to decrease 
with the increasing fetch, while the ratio between the wave-in- 
duced drift and the wind velocity was found to increase with the 
fetch. The total surface drift, however, is almost independent of 
the wind fetch and is about 3.5 percent of the wind velocity at 
long fetches. The estimated surface current compares very 
favorably with the measured value. 


24559 Comparison of the accuracies of various continuous 
recording current meters for offshore use. Brainard, E.C. I; Lu- 
kens, R.J. pp 485-492 of In Proceedings of the seventh annual 
offshore technology conference. Vol Il. Dallas; Offshore 
Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 5 May 1975). 

ONF.750516—P2. 

Accuracies of several types of recording water current me- 
ters in measuring vector-averaged currents in wave fields are com- 
pared. High accuracy is demonstrated by an ENDECO* tethered 
current meter with shrouded impellor. Preliminary results of on- 
going mathematical and physical modelling studies of this configu- 
ration indicate a compensation by the tether for short term oscilla- 
tory motions. Such accuracy is vital in studies of effluent disper- 
sion or sediment transport in wave fields. 


24560 Buoy systems for acquiring data in marine environment. 
Hall, J.M.; Kerut, E.G.; Irico, J. pp 493-502 of In Proceedings of 
the seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The NOAA Data Buoy Office (NDBO) is responsible for 
developing automatic unmanned buoys for the acquisition of 
meteorological, oceanographic, and water quality data from the 
marine environment to serve user needs. This paper reviews the 
development of such buoys, both moored and drifting, for use 
throughout the ocean areas. It discusses the large discus buoys 
moored in the deep ocean to routinely report meteorological data 
to the National Weather Service and others, small buoys used as 
drifters in open waters and polar ice regions, and moored buoys 
for application along the continental shelf. Attention is given to ex- 
perience gained with meteorological and oceanographic sensors in 
terms of successes and problems and to present and planned sen- 
sor developments. Buoy programming is discussed, including the 
programming for a first generation oceanographic buoy for use on 
the continental shelf. 


24561 Unique strategy for obtaining wave and wind data in the 
Gulf of Alaska. McLeod, W.R.; Adamo, L.C.; Hamilton, R.C. pp 
503-516 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1975). 


From Offsho 
USA (5 May 1975). 

See CONF-7505 16—P2. 

Many planned ocean measurements fail to produce useful 
data. The 1974-1976 Industry-sponsored Gulf of Alaska Wave and 
Wind Measurement Program is attempting to produce useful data 
from this severe location by following an uncommon strategy of in- 
stalled spare hardware. The study plan was proposed with the final 
application of the data, including formats, already defined. This 
will provide a rational basis for decision-making during the course 
of this data collection project and insure that the final data 
products are of the highest utility. The experience gained and les- 
sons learned during this program, regarding the actual measure- 
ment of environmental data, have direct application to the mea- 
surement of these data in other parts of the world. Specifically, the 
knowledge gathered on buoy moorings, buoy buoyancy, telemetry, 
and long-term battery life will be particularly useful to future pro- 
grams. 

24562 Continuous vertical profile of physical 
variables off the south shore of a. Island a variable 
buoyancy instrument package. Mcllroy, W.; McCoyd, G.C.; 
Speidel, ? M.A. pp 517-527 of In Proceedings of the seventh annual 
offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

A brief description is given of a Grumman-designed oceano- 
graphic instrument that was used to obtain vertical profiles of tem- 
perature, salinity, and current speed and direction in a year-long 


re technology conference; Houston, Texas, 


grasses were 10omass, root an ing crop, 

growth rate, epiphytism, and photosynthetic pigment diversity were 

measured for Thalassia testudinum. A list of the invertebrates with 

ference (1975). 

From Offshore technology conference; Houston, Texas, 
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oceanographic study of an area of the New York Bight. The varia- 
ble buoyancy device that controls the instrumented package, the 
mooring system, and the are used to 
reduce the data are discussed. ¢ typical data illustrate the 
potential of the device. 


— Development of a water quality instrumentation package 
for long-term operation from buoys and other unattended marine 
platforms. Waff, W.B.; Wolfgram, P.A.; Rohling, J.P. pp 529-536 
of In Proceedings of the seventh annual offshore technology con- 
ference. Vol. II. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 

USA (5 — 1975). 
'ONF-7505 16—P2. 

Development of an instrumentation package to measure 
gross water parameters from buoy and other unattended marine 
platforms is discussed. Parameters measured are dissolved oxygen, 
conductivity, chlorophyll, pH, turbidity, and temperature. Off-the- 
shelf transducers were integrated into a prototype system with 
emphasis during development centered on the problems of limited 
power, reliability, and marine fouling. The approach and solutions 
to these problems are discussed including lab and field test results 
of antifoulants. 


24564 Deriving a design wave spectrum from a given maximum 
design wave height. Mes, M.J. pp 841-852 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 
From Offshore technology conference; Houston, Texas, 

USA (5 May 1975). 

See CONF-750516—P2. 

A design storm sea state one or more waves of 
design wave height cannot be represented by a single spectral den- 

sity function. Measured storm wave data yield practicable relation- 

ships for determining the scale of spectral density functions to be 
considered to represent a design storm sea state. 


24565 Basin oscillations in an offshore harbor. Ho, R.T.; 

H. pp 853-869 of In Proceedings of the seventh annual 
offshore technology conference. Vol. [I. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 975). 

NF-7505 16—P2. 

A numerical method using an integral-equation approach 
derived from Green's theorem has been developed for calculating 
the steady-state, wave-induced oscillations inside an offshore har- 
bor of arbitrary shape surrounded by the open sea. It solves the 
outside diffracted wave field as well as the radiating wave field due 
to the interaction between the harbor and the ocean waves 
through the harbor entrances. The method was verified by 
checking against known solutions. It was then used to study the 
py surface oscillations inside a breakwater enclosure protecting 

a proposed floating nuclear power plant in the Atlantic Ocean. 
Results of the investigation are presented. 


24566 Hindcasting the directional spectra of hurricane 
generated waves. Cardone, V.J.; Pierson, W.J.; Ward, E.G. pp 871- 
886 of In Proceedings of the seventh annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference 
(1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 a 1975). 

ONF.750516—P2. 

A significant advancement in describing storm generated 
waves has been achieved with the completion of a method for pre- 
dicting hurricane generated waves in the Gulf of Mexico. This 
method provides a more accurate and complete description of 
waves through the use of directional wave spectra concepts. Data 
from a number of recent hurricanes were used in the calibration 
and verification of the method. The correlation between measured 
and predicted data is very satisfactory. 


24567 Numerical calculation of storm an evaluation of 
techniques. Pearce, B.R.; Pagenkopf, J.R. pp 887-901 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Il. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

Two numerical models are employed to describe the water 
motion in a coastal region associated with the passage of a hur- 
ricane or severe storm. They are two-dimensional, employ the ver- 
tically, integrated or ‘‘tidal’’ equations of motion; one utilizes a 
finite difference scheme, the other a finite element solution 
scheme. Model results are compared and evaluated through vari- 
ous parasictric studies such as computer time and accuracy. Boun- 
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dary condition sensitivity is investigated. Storm surge heights are 
computed at a point off Little Egg Inlet, New Jersey, for various 
synthetic hurricanes using both models. Results indicate no signifi- 
cant advantage in using either numerical formulation. Comparisons 
to bathystrophic calculations indicate the bathystrophic approach 
to be non-conservative under certain circumstances. Historical 
verification studies for the hurricane of September 14, 1944, and 
for Hurricane Camille are included. 


24568 Geochemistry of recent Mississippi River delta sedi- 
ments: gas concentration and sediment stability. Whelan, T. III; 
Coleman, J.M.; Suhayda, J.N.; Garrison, L.E. pp 71-84 of In 
Proceedings of the seventh annual offshore technology conference. 
Vol. Ill. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

River-mouth depositional patterns are modified by sedi- 
ment-deforming processes of sufficient magnitude to severely en- 
danger bottom-supported structures. Several types of deformations 
are present, including (a) peripheral slumping, (b) differential 
weighting and diapirism, (c) radial tensional faulting, (d) mass 
wasting and flowage induced by wave motion and degassing, and 
(3) deep-seated clay flowage. The processes of bacterial methane 
production and the resulting effects on sediment deformation have 
been investigated in four cores taken in the Recent deltaic sedi- 
ments of the Mississippi River. Dissolved methane in the interstitial 
waters ranged in concentration from 2 x 10-* to 1.7 mi/1. High 
concentrations of methane corresponded to zones of low shear 
strength and were observed where dissolved sulfate was depleted. 
Calculations of maximum in-situ methane concentrations, based on 
chemical reduction of excess total CO,, indicate that methane 
could be present above saturation levels (bubble phase). Classical 
anaerobic geochemical gradients were observed in sediment 
profiles where no movement had previously occurred. The pore 
water geochemistry of sediment profiles within peripheral mud- 
flows suggest that the coexistence of methane and sulfate indicate 
convective mixing of sediments and bottom seawater. Calculations 
using the equilibrium slopes of wave-induced mudflows indicate 
that shear strengths during movement must be less than the values 
measured before or after the flow. An improved model of mass 
movement is presented which relates the physical and geochemical 
properties of unstable sediments. 


24569 Development of an unmanned cable controlled submersi- 
ble vehicle for surveying and sampling exposed subsea rock shelves. 
Skidmore, G.; Bircham, J. pp 127-138 of In Proceedings of the 
seventh annual offshore technology conference. Vol. Ill. Dallas; 
Offshore Technology Conference (1975). 

From — technology conference; Houston, Texas, 


USA (5 Ma 75). 

See INF. 750516—P3. 

In geological survey work on the U.K. Continental Shelf, the 
Institute of Geological Sciences found a need for new equipment 
to extend their operating capability beyond that of the conven- 
tional diver. To meet this requirement British Aircraft Corporation 
has developed and built an Unmanned Cable Controlled Submersi- 
ble (CONSUB) which has recently completed a successful series of 
sea trials. During these trials, which took place around the 
Northern coast of the U.K. and in Norwegian waters, CONSUB 
| carried out photographic and video survey work 
together with retrieval of geological rock core samples. 


24570 Mass transport and dispersion off a tidal inlet. Sonu, 
C.J.; Wright, L.D. pp 489-498 of In Proceedings of the seventh an- 
nual offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Pollutants moving with undiluted offshore water can ap- 
proach a tidal inlet for most part of the tidal cycle. During flood- 
ing tide, a wave-induced longshore current arriving from the ad- 
jacent surf zone is readily entrained into the inlet, whereas an am- 
bient cross current, either driven by tide or sea breeze, tends to 
bypass the inlet by deflecting seaward at the jetty. During ebb tide, 
these currents can still operate in strength in the underlayer, 
bypassing the inlet beneath the buoyant jet or approaching the 
inlet under a laterally expanding effluent along the adjacent surf 
zone. The effluent discharging with the jet can undergo strong 
buoyant expansion into the adjacent coast, forming a partially 
diluted effluent pool against the shore under a sea breeze. The 
land breeze and the instability at the density boundary between 
this nearshore effluent pool and the undiluted offshore water are 
the two most important factors affecting the eventual dispersion 
and diffusion of the tidal inlet effluent. 
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24571 Microwave remote sensing of the oceans from space. 
Paul, C.K. pp 795-818 of In Proceedings of the seventh annual 

technology conference. Vol. Ill. Dallas; Offshore 
Conference (1975). 
Offshore 


USA Mar 1975). 
See CONF-750516—P3. 
of wind, waves, and currents 


conference; Houston, Texas, 


other supply vessels. The savings in 
_can directly related to perturbations in 
it probability density function used in the 
example of the possible design savings is given 
ifying a density function employed by the oil 
by sensor accuracy 

Cronin, 


limits of a 


24572 Ecological implications. , L.E. (Univ. of Mary- 
land, Solomons Island). pp 371-382 of In Water management by 
. Gloyna, E.F. (ed.). Austin; Univ. of 


water resources symposium; Austin, Texas, United 
States of America °USA® (14 Jan 1975). 
See CONF-750140—. 
The following topics are discussed: general concepts of 
cycling of water; effects of the electric power in- 
logical evaluation of alternative methods 


of the seventh annual offshore tec technology 
; Offshore Technology Conference (1975). 
conference; Houston, Texas, 


INF-750516—P1. 

A method for determining wave height as a function of 
return period for extreme ocean waves is presented. Rather than 
studying individual historical storms and the extreme waves 
produced by those storms, the Monte-Carlo method allows a study 
of a distribution of storms representative of historical storms and a 
distribution of wave heights representative of wave heights 
produced by historical storms. By using the Monte-Carlo method a 
larger data base of wave heights may be developed than by using 
the traditional historical hindcasting method. The larger data base 
of wave height 

a particular return period. The method is easy to use, can give 
answers in a relatively short period of time, and has been shown to 


cal hindcasting method. 
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REFER ALSO TO CITATION(S) 22489, 22560, 22565, 22816, 
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24422, 24443, 24444, 24445, 24446, 24449, 24549, 24581 


24574 (COO—3279-18) Phosphorus dynamics in some coastal 
plain estuaries. Taft, J.L.; Taylor, W.R. (Johns Hopkins Univ., Bal- 
timore, Md. (USA). Chesapeake Bay Inst.). 1975. Contract E(11- 
1)-3279. 25p. (CONF-7510111—1). Dep. NTIS $3.50. 
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From 3. international estuarine conference; Galveston, 
Texas, United States of America *USA® (Oct 1975). 

Phosphorus availability in estuaries may have a seasonal 
cycle with a maximum usually occurring in the summer when 
orthophosphate is released into — depleted deep water and 
transported to the euphotic zone by turbulent mixing. Superim- 

on the annual fluctuation of total phosphorus is the rapid 
turnover of orthophosphate and phosphorus monoesters in the 
euphotic zone. The concentrations of these materials in surface 
waters are similar and phosphate uptake kinetics from each type 
- natural phytoplankton assemblages are similar which suggests 

that phosphorus monoesters may be significant in phytoplankton 
phosphorus nutrition. 


24575 (NSF-RA-N—74-235) a on Texas water quality 
and resources of alternate strategies for production, distribution, 
and utilization of energy in Texas in the period 1974—2000. Final 
report. E/S-3. Rohlich, G.A.; Galwardi, E.F.; Malish, D. 
(Texas Univ., Austin (USA)). Jan 1975. 117p. Dep. NTIS $5.50. 

For State of Texas, Governor’s Energy Advisory Council. 

Analyses and assessment of the impact of projected energy 
and water demands, and alternate fuel strategies on the water 
resources of the state as a whole were made for three scenarios. In 
addition, analyses were made for the Colorado and Neches River 
Basins as representing relatively different regions with regard to 
water resources and industrial and population concentrations. Two 
state overviews, the baseline scenario (Scenario I), and the market 
forces scenario (Scenario II), were based on data and assumptions 
provided by the Governor’s Energy Advisory Council through the 
Governor's Office of Information Services. The analyses for the 
third scenario are based on projections of water demand made by 
the Texas Water Development Board and from water quality infor- 
mation obtained from the Texas Water Quality Board. Water 
requirements for this scenario are 4,511 billion gallons per year 
(BGY) in 1970 and increase by a factor of 2.6 to 11,726 BGY by 
1985, and to 34,503 BGY by the year 2000. Using these projec- 
tions, water consumption between 1970 and 1985 is projected to 
increase by a factor of 1.64 from 546 BGY to 893 BGY. Con- 
sumption is estimated to be 1,580 BGY by the year 2000. It is esti- 
mated that the heat discharged to receiving streams from steam 
electric power plants will remain at the current level of about 174 
x 10% BTU’s because of the use of cooling ponds or cooling 
towers at all new power plants. In applying the 1977 EPA require- 
ments of secondary treatment for municipalities, and best practica- 
ble treatment for industry, it is projected that the pollution load as 
measured biochemical oxygen demand (BOD) to receiving 
waters will from 196 million pounds in 1970 to 118 mil- 
lion pounds in 1977 despite an increase in return flows from these 
two sources of about 20 percent. 


= (PRNC— 196(Vol.1), pp 76-86) Late holocene changes 
the foraminiferal assem of Jobos 


Bay and surroundings, 
Peerto Seige, Jun 1975. 
In Aguirre environmental studies, Jobos Bay, Puerto Rico. 
Final report. 
Samples were taken from Mar Negro lagoon, Mar Negro 
Bay, Mar Blanco Bay, and Jobos Bay and species diversity indexes 
were determined for foraminiferan and mollusc shells. The profiles 
of the cores may indicate how in shallow waters the onset of stress 
conditions may develop either because of natural alteration of the 
environment or human activities. A scatter diagram could be used 
for lagoons and other environments to indicate stress conditions 
and pollution. (HLW) 


24577 PR pan pe Flux of energy and essential elements 
the continental shelf ecosystem. eg report, July 1, 
1975—June 30, 1976. Pomeroy, L.R.; Wiebe, W.J. (Georgia Univ., 
Athens (USA). Inst. of oe 30 Mar 1975. Contract Et E(38-1)- 
639. 38p. Dep. NTIS $4.00 

Indices are being developed for determining the impact of 
energy-related activities on the condition of continental shelf 
waters. A monitoring program was conducted from Cape Hatteras 
to Jacksonville, Florida. Studies on the metabolic state of bacteria, 
fungi, and flagellates were undertaken as a basis for determining 
indices of condition. The scope of these studies included: 
——. heterotrophic processes, particle size distribution, 
and microscopy. Continental shelf cruises are described and charts 

of cruise tracks are presented. (HLW) 


24578 Hydrocarbons in water and sediment samples from coal 
oil point area, offshore California. Koons, C.B.; Brandon, D.E. pp 
513-521 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology 
ference (1975). 

From Offshore technology conference; Houston, 
USA (5 May 1975). 

See CONF-750516—P3. 
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wavelengths of the electromagnetic spectrum. Both active and pas- 

sive sensors are being flown on high-altitude aircraft in anticipation 

of proposed Earth measuring ocean phenomena. 

This paper describes the latest concept designs and flight-proven 

prototypes of microwave scatterometers, imaging radars, radar al- 

timeters, and radiometers. The numerical reduction processes by 

which raw sensor data are reduced to meaningful wind, wave, and 

current parameters is discussed as well as the accuracy limitations 

of the formats in which ocean information is displayed. This satel- 

lite-derived information providing global knowledge of the world’s 

oceans allows the input of distant wind and wave data to local 

wave generating models. Since local wave conditions are con- 

siderably affected by the same conditions sometimes as far away as 

several hundred miles, a satellite has the capability of providing al- 

most ubiquitous ocean-related information affecting a local drilling 

area, for example. This global coverage thus contributes signifi- 

cantly in two application areas of offshore drilling: (1) it allows 

continuous, up-to-date, real time addition of statistical wave data 

to refine probability density functions of maximum wave heights 

used in the design of offshore platforms and other structures, and f 
(2) it provides empirical data to improve weather forecasting i 
models thus allowing rig operators a more positive control on H 
scheduling derrick 
platforms design j 
the maximum wave 

platform design. An 

in this paper by 
satellite. 
Texas (1975). 
of generating electricity. Tables are presented to show effects of 
various methods of electric generation on the water cycle. (HLW) 
24573 Monte-Carlo determination of extreme ocean waves. 
Brown, L.P, 
Proceedings 
Vol. I. 

From 

USA (5 | 1975). 
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Water samples collected within about a 1-sq. nautical mile 
area of the Coal Oil Point submarine oil seeps contain somewhat 
higher amounts of dissolved hydrocarbons, both heavy (C/sub 
15+/) and li it (Cs—C,), than do water samples collected 10-15 
miles to the ESE in the offshore Pt. Dume area. However, the dif- 
ference in concentrations is much more pronounced for the dis- 
solved heavy hydrocarbons than for the lighter ones. The heavy 
h m concentrations found in these offshore California 
water samples ranged from 0.2 to 16 ppb and agreed closely with 
concentrations found by other workers in Atlantic and Gulf of 
Mexico waters. Bottom sediments collected close to the submarine 
seeps contain on the average about 25 times more heavy hydrocar- 
bons than do sediments collected in areas well away from the 
seeps. The hydrocarbon levels in sediments from the control areas 
agree well with those found by other workers in Recent sediments 
off Florida and California. Chromatographic analyses of the 
hydrocarbons extracted from the sediments clearly distinguish 
those hydrocarbons introduced into the sediments by the oil seeps 
from those introduced by natural biologic and chemical processes. 
The hydrocarbons in the sediments around Coal Oil Point are 
mainly derived from the seepage. Water and sediment samples 
from the Gaviota area 10 miles from the seeps show levels of 
hydrocarbons and types of hydrocarbons similar to that found in 
the open ocean or in coastal areas free of any petroleum opera- 
tions. The hydrocarbons in these sediments are mainly derived 
from natural material. In conclusion, the active seepage at Coal Oil 
Point does not appear to be building up hydrocarbon concentra- 
tions in the waters and sediments or changing the type of 
hydrocarbons except very close to the seeps. That is, hydrocarbons 
from the seeps are not moving over a wide area and being incor- 

environmental impact. 


24579 Report on a cruise to study environmental baseline con- 
ditions in a manganese nodule province. Amos, A.F.; Daubin, S.C. 
Jr.; Garside, C.; Malone, T.C.; Paul, A.Z.; Rice, G.E.; Roels, O.A. 
pp 143-158 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

To understand the effects of commercial ferromanganese 

mining on the oceanic environment, baseline studies must be made 
on the water column and ocean floor in typical areas prior to full- 
scale mining operations. This report is a preliminary overview of 
the baseline conditions in a 24,000 km? area over a siliceous ooze 
province in the Eastern Equatorial Pacific Ocean. 
24580 Separation and monitoring of oily bilge water. Lucas, 
R.S. pp 557-562 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From International cryogenic materials conference; King- 
ston, Ontario, Canada (22 Jul 1975). 

See CONF-750716—P1. 

This paper discusses the Coast Guard's development and 
application of filter-coalescers in removing oil from waste water, 
and the parallel development of small, on-line oil-in-water moni- 
tors. The success of these efforts allows full compliance with anti- 
pollution regulations. A case history is presented of a semiauto- 
matic installation on a Coast Guard cutter. This and similar work 
permitted the Coast Guard to purchase equipment for its fleet by 
the competitive bid process. Similar installations are well suited for 
use aboard off-shore supply craft and crew boats. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 24042, 24422, 24446, 24482, 
24485, 24489, 24503, 24505, 24506, 24507, 24508, 24509, 
24510, 24512, 24532, 24538, 24540, 24603, 24703, 24704, 
24725, 24759 


24581 (AECL—5380) ote | water and tritium budgets for 
Perch Lake: 1974. Robertson, E.; Wildsmith, D.T.; Jay, P.C. 
(Atomic Energy of Canada Ltd., "Chalk River, Ontario. Chalk 
River Nuclear Labs.). Feb 1976. 18p. Dep. NTIS $3.50. 

Energy, water and tritium budgets for Perch Lake are 
presented for the year 1974. Monthly and annual values of the 
major components of the budget equations show little variation 
from the mean values for the five years for which data are now 
available. 


ENVIRONMENTAL SCIENCES, AQUATIC 


24582 (DP-MS—75-126) Modeling of radiation doses from 

chronic aqueous releases. Watts, J.R. (Du Pont de Nemours (E.I.) 

and Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. Con- 

tract AT(O7- 2)-1. 14p. — 50. 
From Health Physics Soc 

California, United States of America *USA® (27 19 1976). 

A general model and corresponding computer code were 
developed to calculate personnel dose estimates from chronic 
releases via aqueous pathways. Potential internal dose pathways 
are consumption of water, fish, crustacean, and mollusk. Dose pre- 
diction from consumption of fish, crustacean, or mollusk is based 
on the calculated radionuclide content of the water and applicable 
bioaccumulation factor. 70-year dose commitments are calculated 
for whole body, bone, lower large intestine of the gastrointestinal 
tract, and six internal organs. In addition, the code identifies the 
largest dose contributor and the dose percentages for each organ- 
radionuclide combination in the source term. The 1974 
radionuclide release data from the Savannah River Plant were used 
to evaluate the dose models. The dose predicted from the model 
was compared to the dose calculated from radiometric analysis of 
water and fish samples. The whole body dose from water consump- 
tion was 0.45 mrem calculated from monitoring data and 0.61 
mrem predicted from the model. Tritium contributed 99 percent of 
this dose. The whole body dose from fish consumption was 0.20 
mrem calculated from monitoring data and 0.14 mrem from the 
model. Cesium-134,137 was the principal contributor to the 70- 
year whole body dose from fish consumption. 


24583 Investigation of the disposal of radiopharmaceuticals in 
the Cincinnati sewage system. Sodd, V.J.; Velten, R.J.; Saenger, 
E.L. (Cincinnati General Hospital). pp 298-302 of In Recent ad- 
vances in nuclear medicine. Tokyo; First World Congress of 
Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
, Japan (30 Sep 1974). 

INF-740926—. 

This study shows that measurable quantities of Technetium- 
99m and Iodine-131 are found in the outfall of the sewage treat- 
ment serving the Cincinnati area. The levels of Technetium-99m 
and lIodine-131 in the sewage are well below their respective max- 
imum permissible concentration without taking the additional 
credit for the dilution of the Ohio River. It must be noted that 
these findings apply only to the Cincinnati area. The presence of 
these radionuclides in situations where the dilution volume may be 
considerably lower, or the recycle interval to the water supply is 
short, would require a careful evaluation of the overall potential 
public health problem. Obviously, levels can be significantly 
reduced, if necessary, by the collection and holding of patient 
wastes to permit normal radionuclide decay. The levels of the 
daughter activity Technetium-99 is projected over the next 50 
years and the projected accumulative quantity is well below the 
present worldwide inventory. 


24584 Discharge and flow distribution, Columbia River estua- 
ry. Transport of radio nuclides by streams. Lutz, G.A.; Hubbell, 
D.W.; Stevens, H.H. Jr. Washington, DC; Government Printing Of- 
fice (1975). 35p. 

Low-level radioactive wastes were discharged into the 
Columbia River at the Hanford Reservation, U. S. Atomic Energy 
Commission, near Richland, Wash., from 1944 until early 1971. 
The various radionuclides that made up the waste in the river as- 
sociated with sediment and biota or remained in solution and were 
subsequently distributed throughout the estuary and into the 
Pacific Ocean. To provide information on the amount of 
radionuclides being transported through the estuary, continuous 
records of water discharge were obtained near both the upper and 
the lower ends of the estuary during the period 1968 to 1970. 
Complex velocity distributions, mainly due to salinity gradients, 
made it impossible to use conventional methods of measuring 

in the lower part of the estuary; however, a new 
technique, MOVD (measurement of velocity distribution by mov- 
ing boat), was developed for determining the magnitude and 
direction of the water velocity throughout the entire depth at a 
vertical. Repetitive measurements at a series of verticals in cross 
sections at the Beaver Army Terminal, Oregon, Columbia River 
mile 53.3, and at Astoria, Oregon, Columbia River mile 14, 
defined flow hydrographs at these locations during half tidal cycles 
on a number of occasions. 


(BNWL-tr— 173) In situ observations of the mechanisms 
of plutonium transfer in the marine environment. Guary, J.C.; 
Fraizier, A. Sep 1975. Translation by L. Appleby of 
N— 1820. 14p. Dep. NTIS $3.50. 

This work outlines the relationship existing between the 
contamination of marine, vegetable and animal species by Plutoni- 
um, and the different trophic levels to which these organisms be- 
long. This relationship is represented by a gradient indicating a 


decrease in the rate of fixation of the radioisotope in proportion to 
the elevation of the trophic level of the species, and totally related 
to the systematic of the marine organisms. Three modes of transfer 
were studied. The seawater-species direct contact, unique mode of 
transfer in the marine species belonging to the lower trophic levels 
(primary producers and consumers), appears to be a method en- 
training an important contamination of the marine organisms by 
plutonium. To the contrary, the sediment at contact where certain 
species live does not seem to constitute an essential vector of con- 
tamination. The trophic levels between animal species lead to the 
assumption that there is a transfer of plutonium by feeding, 
without there being as much concentration of this radioisotope 
along the chain from primary producers to the tertiary consumers. 
Fi , a third mode of transfer was shown in the lichen Ramalina 
, which can be contaminated by the action of sprays. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
and succession in estuarine environments. (J = 


Seliger, H 
ins Univ., Baltimore, Md. (USA)). 1976. Contract "AT(i1- 1)- 
3278. Tp. Dep. NTIS $3.50. 

'wo major advances in a study of phyto plankton ecology in 
the dintgel Bay are reported. The annual subsurface transport 
of a di llate species (Prorocentrum mariae labouriae) from 
mouth of the bay a distance northward of 120 nautical miles to 
the Bay Bridge was followed. Prorocentrum is a 

liate in the Chespeake Bay and annually 
been reported to form mahogany tides, dense reddish-brown 
i northern bay beginning in late spring and continu- 
through the summer. Subsequent to this annual appearance the 


REFER ALSO TO CITATION(S) 23182, 23202, 23203, 23216, 
24514, 24515, 24516, 24517, 24518, 24519, 24520, 24527, 
24551, 24575, 24576, 24662 


24587 (AECL—5322/1, pp 1-37) Fish culture in heated ef- 
a een Europe). Backiel, T. (Univ. of Tromsoe, Norway). 
lan 1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 1. 

Dependence of growth and reproduction of cultivated fishes 
on temperature are briefly reviewed. Experiments with and com- 
mercial-size operations of various methods of fish culture with the 
use of heated effluents are exemplified. Cage culture, earthen 
ponds, flowing water culture have demonstrated possibilities of 
growth increase in carp and rainbow trout and of controlled 
reproduction of the former. Problems involved in utilization of 
various s and several points of view on the use of low-grade 
heat for culture are considered. 


24588 (AECL—5322/1, pp 147-174) Some aspects on cooling 
water discharges and environmental enhancement. Grimas, U. 
(Swedish Environmental Protection Board, Drottningholm). Jan 
1976. 

From Conference on low-grade heat) a resource in cold cli- 
mates; Ontario, Canada (6 Oct 1975). 

In Low-grade heat: a resource in cold climates. Vol. 1. 

As a consequence of the effects of cooling water discharge 
on the environment, the siting of nuclear power plants is ap- 
‘proached with caution. The pros and cons are discussed of siting 
near bodies of good quality water or in more densely populated or 
industrial areas. Properties and effects of thermal discharges are 
elaborated. The effects of heat on the activity of individual organ- 
isms, on the accumulation of organic material, on the mineraliza- 
tion rate of organic matter and on the transport of oxygen all have 
influences on recipient water bodies. Examples of siting Swedish 
thermal power stations are described and these indicate some 
negative effects. However, the results do not repudiate the possi- 
bility of good effects from the design of new cooling water intake 
and discharge systems that would speed up the mineralization of 
organic matters by addition of heat and oxygen. It is concluded 
that, when choosing between possible sites, areas should be 
selected where the available energy of the discharge can be used 


to improve water quality. 
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24589 (ANL—75-3(Pt.4), pp 151-159) omg 
equipment for short-fetch covariance applications. S 
Lipschutz, R.C. 1975. 

In Radiological and Environmental Research Division an- 
nual January— December 1974. 

The hot-wire anemometer system developed here has been 
applied successfully in the field experiments over Dresden cooling 
pond. The agreement obtained among the fluxes of momentum, 
moisture, and heat measured with the hot-wire anemometer, yaw 
sphere, and buik aerodynamic methods was very consistent and 
within acceptable accuracy. General skepticism about the durabili- 
ty of hot-wire anemometers in field measurements proved to be 
unfounded, as a ‘ons hot-wire probe was used for about 50 hr 


without 

24590 (CONF-760622—22) Thermal impact 

large power plants in coastal regions. Eraslan, A.H.; Barton, J.M.; 

Diament, H.; Sharp, R.D.; Bauman, H.F.; Robertson, R.C. 
(Tennessee Univ., Knoxville (USA); Oak Ridge National Lab., 
Tenn. (USA)). 1976. 8p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The tidal- transient, two-dimensional far-field thermal model 
and its associated computer code FAROUT was applied to study 
the thermal impact of power plants in large coastal zones where 
the local mean depth varies significantly throughout the region. 
The purpose of the study was to investigate the thermal impact in 
shallow regions near the shores resulting from large thermal 
discharges in deep water. It was concluded hat the assessment of 
the thermal impact of a power plant by a far-field thermal model 
requires the simulations of both the natural ambient conditions and 
the operating power plant conditions. Furthermore, it was con- 
cluded that the excess temperatures should be based on the simu- 
lated local temperature conditions; and they should not be based 
pn the simplifying assumption of a constant ambient temperature 
value. 


heih, C.M.; 


assessment of 


24591 (PRNC— 196(Vol.1), pp root commu- 
nities in Jobos Bay. Yoshioka, P.M. Jun 197 

In Aguirre environmental studies, al Bay, Puerto Rico. 
Final report. 

Based on the presence and absence of species, at least two 
major types of mangrove root communities exist in Jobos Bay. One 
community, occurring mainly along the Aguirre Ship Channel, is 
composed of species characteristic of coastal waters. Another oc- 
curring in Jobos Bay and in mangrove channels in the vinicity of 
Mar Negro Lagoon is characterized by embayment species. Water 
mass is the best single parameter which correlates with the aif- 
ferent communities. In general, subtidal species are more suscepti- 
ble to elevated temperatures than intertidal species and con- 
sequently will be the first affected. Because most of the predators 
and competitors are subtidal, the predation and competition which 
limit populations may be cut back. The effect will first be seen in 
increased populations of barnacles, because they are severely 
limited by predation and competition but are physiologically quite 
tolerant. The intertidal species should flourish (on a relative basis) 
and their vertical distributions should be extended downward. 
These effects are only primary. Many species which would do best 
in thermally altered situations are colonizing or fugitive species. It 
is unknown whether such an assemblage could persist with con- 
tinued recruitment and growth of new individuals. The dominance 
of these colonizing or fugitive species may be only temporary, 
however, because blue-green algae are tolerant of elevated tem- 
peratures and have a negative effect on barnacle recruitment and 
growth. Consequently, blue-green algae may eventually dominate 
thermally affected mangrove roots. 


24592 (PRNC— 196(Vol.1), pp 72-75) onsen of entrain- 
ment of fish eggs in a cooling-water condenser system in Jobos Bay, 
Puerto Rico. Watters, K.W. Jun 1975. 

In Aguirre environmental studies, Jobos Bay, Puerto Rico. 
Final report. 

Bimonthly collections of fish were made from September 
1971 to March 1973. Seventeen of the 190 species taken had 
pelagic eggs or showed evidence of spawning or were collected as 
juveniles. Collections from plankton tows indicated that there were 
no clear peaks of egg abundance with time. It was estimated that 
about 9,800,000 fish eggs would be entrained per 24-hr day, of 
which 50 percent may be anchovy eggs. The anchovy is not con- 
sidered a resident species in spite of the high number of eggs 
found. It was concluded that Jobos Bay is not a major spawning or 
nursery ground for fishes, and entrainment of fish eggs should not 
have a major effect on the fisheries of Jobos Bay or the surround- 
ing region. (HLW) 


24593 Measurement and modeling of thermal plumes: progress, 
problems, needs. Stolzenbach, K.D. (Massachusetts Inst. of Tech., 


2600 
Prorocentrum spread southward and into the western tributary 

estuaries. The physiological behavioral characteristics of the | 
Prorocentrum were correlated with the physical water movements 

in the bay. A phytoplankton cage technique for the measurement 

in situ of the growth rates of natural mixed populations is 

described. (CH) 

THERMAL EFFLUENTS MONITORING AND 

TRANSPORT 


NOVEMBER 1976 


Cambridge). pp 139-148 of In Water ent by the electric 
power industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 
From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 
it a concluded that (1) discharge 
is conc’ t (1) di designs will increasingly 
be determined by site specific biological requirements in the near 
field rather than by arbitrary temperature standards. Thus a wider 
range of the available near-field modeling techniques will be util- 
ized; (2) there will be growing interest in the effects of transient 
induced temperature increases beyond the mixing zone; (3) for 
most acceptable sites, the region of interest beyond the mixing 
zone will be dominated by natural heat transfer processes, primari- 
ly (in decreasing order of influence) advection by currents, turbu- 
lent diffusion, and surface heat loss. Thus the decision making 
process relative to thermal effects will shift from the design to the 
siting phase. Useful predictive techniques should be adapted in this 
context; and (4) given the complexity of natural advective and 
dispersive processes and the necessity for having site specific infor- 
mation on heat dispersal characteristics at the siting phase, there 
will be an increasing interest in large scale data collection efforts 
designed to identify potentially attractive sites and to assist in the 
better understanding of the physics of those natural processes. 
Techniques for field data collection will have to keep pace with 
this demand. Considering the nature of variations in natural 
phenomena, a corollary to this trend may be the increasing use of 
stochastic techniques not only in modeling but in field data collec- 
tion and monitoring programs. 


24594 Utilization of power plant thermal effluent for maricul- 
ture. Shleser, R.A.; Schuur, A.M. (Univ. of California, Bodega 
Bay). pp 307-312 of In Water management by the electric power 
industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Objectives of the Aquaculture Project at the Bodega Marine 
Laboratory are to define, develop, and quantify the elements of 
aquaculture systems. A model of physical systems for the commer- 
cial culture of lobsters is discussed. Growth curves in relation to 
temperature regimes and cost of fuel are discussed. The following 
options for producing heat in aquatic systems are described: solar 
energy; geothermal heat; and thermal effluents from steam electric 
plants. Problems that must be considered in relation to aquaculture 
are water quality, toxic leading, temperature fluctuations, plant 
shutdowns, radioactive exposure, and waste treatment criteria. 
(HLW) 


24595 Oyster development in power plant discharge. Van- 
derborgh, G.H. Jr. (Long Island Oyster Farms, Inc., Northport, 
NY). pp 320-324 of In Water management by the electric power 
industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

The use of thermal effluents from the Long Island Lighting 
Company power station for the growth of oysters in a n is 
discussed. A warm water lagoon for growing young shel was 
developed as a result of recommendations of the New York State 
Department of Environmental Conservation. All aspects of the life 
cycle of the oyster were studied. The role of algae in the diet of 
oysters and the predatory activities of starfish and snails were also 
studied. A constant production of oysters was maintained for ten 
months of the year by keeping them in various water temperatures 
to simulate seasons. (HLW) 


24596 Economic impact of P.L. 92-500: a national commission 
on water quality assessment. Moore, J.G. Jr. (National Commission 
on Water Quality, Washington, DC). pp 327-337 of In Water 
management by the electric power industry. Gloyna, E.F. (ed.). 
Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America °USA® (14 Jan 1975). 

See CONF-750140—. 

Some topics discussed are: uses of the Commission’s finan- 
cial appropriations; interpretation and application of the Water 
Pollution Control Act Amendments; requirements for water 
discharges from steam electric power plants; and economic analy- 
sis of the impact of cooling water thermal controls. An extract is 
presented of the scope of work for the National Commission on 
Water Quality study of the steam electric power industry. (HLW) 


24597 Baseline evaluation in the area. Schmidt, P.S.; 
Maguire, B. Jr.; Fruh, E.G.; Hubbs, C. (Univ. of Texas, Austin). pp 
338-357 of In Water management by the electric power industry. 
Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 
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See CONF-750140—. 

The study was designed to determine the baseline physical, 
chemical, and biological properties of Lake Lyndon B. Johnson, a 
central Texas main river reservoir, so that any significant chan 
that might later result from the use of the reservoir’s water for 
power plant cooling can be evaluated. Results are discussed for the 
following studies: field sampling program; hydrology; temperature 
modeling; possible effects of power plant construction and opera- 
tion on sampling, water quality, benthos, plankton, and fish. Data 
for 1971 to 1973 indicated that reservoir operations had no signifi- 
cant detrimental effect on lake ecosystems. (HLW) 


24598 Cost-benefit analysis of improvements in water quality. 
Perl, L.J. (National Economic Research Associates, Inc., New 
York). pp 383-398 of In Water management by the electric power 
industry. Gloyna, E.F. (ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Summaries are presented of analyses of costs and benefits of 
thermal effluent reduction that National Economic Research As- 
sociates, Inc., (NERA) performed for the Utility Water Act 
Groups (UWAG). The impact that the analyses have had on ef- 
fluent guidelines is described and future uses of the analysis are in- 
dicated. A table is presented to show hypothetical recreational 
77 from reduced thermal effluent for selected water bodies. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 22637, 22820, 22842, 24024, 
24126, 24588, 24602 


24599 Offshore multi-use port islands and their environment. 
Watling, L. pp 23-35 of In Proceedings of the seventh annual 
offshore technology conference. Vol. Ill. Dallas; Offshore 
Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Environmental problems associated with the construction 
and operation of an offshore multi-use island have been con- 
sidered. Environmental Protection Agency proposed water quality 
criteria were reviewed. Other aspects of the oceanic environment 
not covered by the EPA criteria are discussed and recommended 
criteria given. These include: sound, salinity, temperature, light 

netration, turbidity, substratum, and ecosystem dynamics. The 
impact of the construction and maintenance of an island meeting 
these criteria is not discussed. 
24600 Industry candidates and 
industrial-port islands. Bragg, D.M.; Whitehorn, N.C.; Schmidt, 
B.G. pp 36-47 of In Proceedings of the seventh annual offshore 
technology conference. Vol. III. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 

Recent problems encountered by energy-conversion and raw 
material-reduction industries in obtaining plant sites in coastal re- 
gions of the United States have adversely affected programs 
designed to increase this country’s electric-generating and oil-refin- 
ing capabilities. At the same time that demand for refined petrole- 
um, electric power and other energy forms is at near-record levels, 
restrictive legislation in many states has cast doubts as to our abili- 
ty to satisfy this demand in future years. Offshore artificial islands 
could very well provide relief for some of the growing pains 
presently being endured by many segments of industry. The heat 
sink needs of power generating, the impact of refinery emissions 
on nearby areas, and the real or imagined hazards of nuclear 
power plants could all be relieved if these installations were 
located on artificial islands placed some distance offshore. In addi- 
tion, deepwater ports could be established adjacent to bulk-using 
operations such as steel mills and phosphate fertilizer plants 
without the necessity for dredging deep channels through estuarine 
environments. 


24601 Adapting industrial processes for multi-purpose industri- 
al port islands. Yeich, B. pp 52-63 of In Proceedings of the 
seventh annual offshore technology conference. Vol. III. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P3. 


locations for artificial 


t, Kraft paper plant, sea 
x. The potential effects of 
. Possible future 


REFER ALSO TO CITATION(S) 23182, 23640 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 23521, 24426 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 22829, 22934, 22935, 23443, 
23447, 23474, 24546, 24700, 24705, 24706, 24707, 24708, 
24711, 24712, 24715, 24722, 24723 


24602 (BNWL—2000(Pt.4), pp 89-90) Assessment of social 
values in thermal plant siting. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The objective of the project is to develop a method for 
combining social values with techno-economic data for better deci- 
sion making in thermal nuclear power plant siting. Quantified 
technical impact data which is socially weighted will allow for the 
optimal choice of site/design alternatives. In this phase, a study of 
community leadership in energy/environment issues was conducted 
in a town familiar with a (nuclear) thermal power plant. Secondly, 
a linear composite is of the measurement problems as- 


analysis 
sociated with combining diverse scales of impacts was completed. 
Third, a revision of the social values instrument used in a previous 
phase of the study was initiated. Finally, liaison activities with utili- 


ties were undertaken. Quantification of three of the technical im- 


pact factors is currently underway. 


24603 (DHEW/FDA—76-8026) 7th annual national con- 
ference on radiation control: assuring radiation protection, April 
27—May 2, 1975, Hyannis, Mass. (Food and Drug Administration, 
— Md. (USA)). 1975. 317p. (CONF.7504107__). GPO 

From 7. annual national conference on radiation control; 
a Massachusetts, United States of America *USA® (27 Apr 


Separate abstracts were prepared for 40 papers presented at 
the conference. (HLW) 


24604 (DHEW/FDA— 76-8026, pp 7-10) Assuring radiation 
protection for the public. Hardin, C.M. 1975. 

From 7. annual national conference on radiation control; 
I Massachusetts, United States of America *USA® (27 Apr 


1975) 

In 7th annual national conference on radiation control. 

Some topics discussed are: accomplishments and activities 
of the Conference Task Forces; incorporation of the Conference in 
the state of Arkansas; state regulations for the control of radiation; 
role of U. S. Department of Labor in development of uniform 
radiation regulations; and mee: of the Executive Committee 
with Comaditiens of the NRC. (HLW) 


24605 (DHEW/FDA—76-8026, pp 250-251) Report of the 
Task Force on the measure of program effectiveness as related to 
radicactive materials. Watkins, G.; Morris, J.; Russo, J. 1975. 

From 7. annual national conference on radiation control; 
= Massachusetts, United States of America °USA® (27 Apr 


In 7th annual national conference on radiation control. 

It was recommended that a task force be established: to 
contact the 50 states, territories, and federal agencies to accumu- 
late information on the existing indices for radioactive material 
program effectiveness evaluation; to consider the quantifiable in- 
dices of radioactive materials program, the size of the population 
at risk in the various medical and nonmedical groups, and those in- 
dices that can be applied to all forms and uses of radioactive 
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gency response ili 
was also recommended that the federal and state agencies ngpert 


studies on how to measure radioactive material program 
ness. (HLW) 

Hawkes's ‘'spatial of urban popu- 
lation -M. (Oak R National Lab., 
TN). Am. J. Sociol.; 80: No. 75). 

Comments on Hawkes’s ‘’Spatial Patterning of Urban Popu- 
lation Characteristics,’’ (American Journal of Sociology 78: 1216- 
35, March, 1973) are presented. Specifically discussed are the 
Hawkes choice of functions, particularly the limitations placed on 
the radial function, conflict of evidence indicating multiple city 
centers with the Hawkes assumption of a single center, and the 
general problem of subdivision of an area and its relationship to 
continuity of the surface representing a distribution of a charac- 
teristic of the area. This commentary generally points out the in- 
sufficiency of the Hawkes model. WPS 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 22882, 23320, 23321, 23322, 
23323, 23324, 23448, 24488 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 24527 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 24081, 24138 


24607 (COO—2066-27) Amalogies between the tRNA 
meth enzymes and tRNA’s in embryonic and tumor tissues. 
Borek, E. (Colorado Univ., Denver (USA). Medical Center). 
1975. 13p. Dep. NTIS $3.50. 

Progress is reported in the following areas of research, role 
of tRNA in protein synthesis and as a carrier of amino acids; 
histidine pathway in Salmonella typhimurium; role of tRNA in 
regulation of translation; ribosomal binding reactions; role of 
tRNA in hemoglobin synthesis; population of tRNA'‘s in mutant of 
Drosophila; methylation of tRNA and DNA by dimethyl- 
nitrosamine; purification of DNA methylase from HeLa cell nuclei; 
effects of age on levels of excretion of tRNA breakdown products 
in cancer patients; and tyrosyl tRNA’s in embryonic and adult liver 
and in hepatomas. (HLW) 


24608 (COO— 3277-41) Mechanisms of bioluminescence, 
chemiluminescence and of their regulation. Progress report, one 
year period through March 1976. Seliger, H.H. (Johns Hopkins 
Univ., Baltimore, Md. (USA). McCollum-Pratt Inst.). 1976. Con- 
tract EI 1)-3277. 1lp. Dep. NTIS $3.50. 

Progress is reported on a 10-yr study of the production and 
role of excited states in biological systems and the mechanisms in- 
volved in bioluminescence and ch An hypothesis 
of the origin of bioluminescence is presented that is based on the 
mixed function oxygenase reaction. Techniques of absolute mea- 
surements of light intensities and spectral composition were ap- 
plied in studies of bioluminescence of marine dinoflagellates and 
the of carcinogenic polycyclic aromatic 
hydrocarbons as the result of enzymatic hydroxylation. (CH) 


24609 Occurrence and characteristics of a rapid exchange of 
phosphate oxygens catalyzed by sarcoplasmic reticulum vesicles. 
Kanazawa, T.; Boyer, P.D. J. Biol. Chem.; 248: No. 9, 3163- 
3172(10 May 1973). 

Sarcoplasmic reticulum vesicles prepared from _ rabbit 
skeletal muscle catalyze a rapid P/sub i/ reversible HOH exchange 
in the presence of Mg** and absence of ATP and Ca**. The 
capacity for oxygen exchange is about 14 times the potential 
capacity for ATP cleavage in the presence of Ca**. No detectable 
exchange is found without added MgCl,. The exchange is unaf- 
fected by oligomycin, 2,4-dinitrophenol, or ouabain, but strongly 
inhibited by low concentrations of Ca** in the medium. The Ca** 
ion concentration giving a half-maximum inhibition is 2.0 uM in 
the presence of 5 mM MgCl. A Hill plot of the Ca** inhibition 
gives a straight line with a Hill coefficient of 1.8. The Ca** inhibi- 
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tion is competitively overcome by additional Mg**. The P/sub i/ 
reversible HOH exchange is almost completely inhibited by the de- 
tergent Triton X-100 at low concentrations in which the ATPase 
— ity is not disturbed. Sarcoplasmic reticulum vesicles are 
og rylated by P/sub i/ in the presence of Mg** and absence of 

under conditions similar to those for the P/sub i/ reversible 
HOH exchange. The phosphorylation requires Mg”** and is strongly 
inhibited by low concentrations of Ca**. The response of the 
phosphorylation to Ca** is quite similar to that of the P/sub i/ 
reversible HOH exchange; the Ca** ion concentration giving a 
half-maximum inhibition is 2.0 4M in the presence of 5 mM 
MgCl,, and the Hill coefficient is about 2.0. The various properties 
of the exchange give strong support to the that it 


Ca** transport driven by cleavage 

24610 Coupling of high-energy phosphate bonds to energy 
transductions. , P.D.; Stokes, B.O.; Wolcott, R.G.; Degani, C. 
Fed. Proc.; 34: 1711- -1717(1975). 


Recent results suggest consideration of a new concept for 
oxidative phosphorylation in which a prime function of energy is to 
bring about release of ATP formed at the catalytic site by reversal 
of hydrolysis. Data with submitochondrial particles include proper- 
ties of an uncoupler insensitive P/sub i/ reversible HOH exchange, 
a rapid yor formation of bound ATP in presence of un- 
couplers, and patterns of “P/sub i/ incorporation into 
ATP in rapid Sater yo ADP is confirmed as the prima- 
ty P/sub 1/ itochondrial ATP synthesis, but with 
chloroplasts ADP is y ng rapidly labeled. Other findings with 
pyrophosphatase and with transport ATPases harmonize with the 
new concept. Measurements of the reversal of ATP cleavage and 
binding by myosin suggest that oxygen exchanges result from 
reversible cleavage of ATP to ADP and P/sub i/ at the catalytic 
site and that the principal free energy change in ATP cleavage oc- 
curs in ATP binding. Reversal of conformational changes accom- 
SS ing and cleavage is proposed to drive the actin 

ent in contraction. Thus energy transductions linked to ATP 
in both mitochondria and muscle may occur primarily through 
24611 Altered apurinic DNA endonuclease activity in group A 
and group D xeroderma fibroblasts. Kuhniein, U.; 
Penhoet, E.E.; Linn, S. (Univ. of California, Berkeley). Proc. Natl. 
Acad. Sci. U.S.A.; 73: No. 4, 1169-1173(Apr 1976). 

Endonuclease activity upon depurinated DNA was measured 
in extracts of cultured fibroblasts from xeroderma oe 
patients. Cell lines from complementation groups A, B, C, E, and 
the XP-variant had slightly reduced levels of activity, but cell lines 
from complementation group D had one-sixth of the normal activi- 
ty. An altered pH dependence and a higher apparent K/sub m/ for 
substrate in D-cell lines indicate that the remaining activity is also 
qualitatively different from the — found in normal cells. A 
higher K/sub m/ was also found in ce lines from the A-comple- 
mentation group but not in cell lines from the C P ation 
group. These defects in rinic DNase might account for the neu- 
rological disorders in patients from the D- and the A-complemen- 
tation groups. 


Reovirus-coded polypeptides in infected cells: isolation of 
two native monomeric polypeptides with affinity for single-stranded 


RNA, respectively 
(Duke Univ., Durham, NC). Virology; 70: No. 2, "411-424(Apr 


1976). 

The cytoplasm of cells infected with rovirus contains 8 of 
the 10 polypeptides coded by this virus in free form in amounts 
equivalent to 1 to 10 percent of the progeny virus yield. All of 
these polypeptides exist in monomeric form except polypeptides yl 
and 42 which occur as dimers, the form in which they are present 
in virions. One of these polypeptides, sigma3, a constituent of the 
outer capsid shell, binds strongly to double-stranded RNA; it can 
be isolated in high yield in pure form by passing extracts of in- 
fected cells through columns of poly(IC)-cellulose and eluting. 
Another polypeptide, sigma2A, a nonstructural polypeptide, binds 
strongly to single-stranded RNA and appears to exist in infected 
cells complexed with RNA. It can be isolated in high yield in pure 
form by passing extracts of infected cells, suitably treated to dis- 
sociate these complexes, through columns of poly(A)-cellulose and 
eluting. The possible significance of the highly specific nucleic acid 
affinities of these two reovirus-coded odes t is discussed. 


24613 Initiation and elongation of protein synthesis: their rela- 

tive rates and sensitivities to inhibition in Chinese hamster ovary 

cells determined by a modified Edman procedure. Oleinick, N.L.; 

——_ J.J. (Case Western Reserve Univ., Cleveland). Anal. 
; 73: No. 1, 27-40(21 May 1976). 

The relative rates of initiation and elongation of protein 

synthesis are determined in exponentially growing cells from the 


incorporation of [*S]methionine into N-terminal and internal posi- 
tions of growing peptide chains by a modified Edman degradation. 
Sequential samples of labeled cells are precipitated into filter 
Paper supports with trichloroacetic acid. Large groups of samples 
can then be incubated in bulk with phenylisothiocyanate. ba 
dividual samples are treated with trifluoroacetic acid, and the 
derived N-terminal amino acids extracted from the filter paper 
with ethylene dichloride. The percentage of incorporation which is 
N-terminal varies with the purity of the [*S]methionine. Elevated 
temperature and hypertonicity, inhibitors of initiation, 
preferentially block incorporation into the N-terminal fraction 
(initiation) but allow continued incorporation into internal posi- 
tions of previously initiated peptides. Puromycin inhibited incor- 
poration into both fractions, as expected for an inhibitor of elonga- 
tion. 


24614 Clonal variation in albumin messenger RNA activity in 
hepatoma cells. Peterson, J.A. (Univ., of California, San Fran- 
‘oree Proc. Natl. Acad. Sci. U.S.A.; 73: No. 6, 2056-2060(Jun 
The clonal variation in rate of albumin synthesis in 
hepatoma cells is described as a tool for the study of epigenetic 
control of differentiation. Previous studies have demonstrated that, 
from a population of hepatoma cells, variant subclones can be 
readily isolated that produce albumin at different rates. Each 
clonal variant had a characteristic rate of albumin production, and 
the clones clustered around discrete values that formed a geomet- 
ric progression. The present experiments, using a cell-free protein- 
synthesizing system from wheat germ, show that albumin mes- 
senger RNA activity is directly proportional to the rate of albumin 
synthesis in three different hepatoma clones, thus suggesting a 
pretranslational control of albumin production. Possible hypotheses 
to — the — pattern of clonal variation are discussed 
with respect to the organization and control of the transcriptional 

unit. 


CYTOLOGY 
24615 (LA-UR—76-918) Flow-systems analysis and charac- 
terization of protein contents and kinetics in ascites 
and solid tumors. Crissman, H.A.; Kissane, R.J.; Wanek, P.L.; Oka, 
M.S.; Steinkamp, J.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 5p. (CONF- 
760445—2). Dep. NTIS $3.50. 

From 3. international symposium on —- 
tion of cancer; New York City, New York, United Sanne Guee 

ica *USA® (26 Apr 1976). 

Flow microfluorometric analysis of the DNA and protein 
content of mouse ascites and solid tumor cell populations grown in 
vivo has provided information on protein distribution of cells in 
various phases of the cell cycle, as well as age-associated changes 
in proliferation kinetics of these tumor systems. L1210 ascites cells 
and solid Lewis lung carcinomas were dispersed, fixed, and stained 
for both DNA and protein, respectively, using the fluorochromes 
propidium iodide (red) and fluorescein isothiocyanate (green). 
Simultaneous DNA and protein determinations were performed 
using a flow system in which rapid two-color analysis of stained 
cells was achieved at approximately 10° cells/second. Analysis of 
the DNA distributions of L1210 cells on days three, four, six, and 
seven following implantation of 10° cells revealed changes in cycle 
kinetic patterns concomitant with increased cell density or tumor 
age. DNA distribution patterns for Lewis lung tumors showed a 2C 

and a cell proliferation pattern extending between the 4C and 
peaks. Cells sorted electronically from the 2C and 4C-8C con- 
tents of the DNA spectrum were identified morphologically as nor- 
mal and tumor cells, respectively. Tumor cells exhibited elevated 
protein distributions compared to normal cells; however, tumor 
cells were quite heterogeneous in cell size and morphology. 


24616 (LA-UR—76-919) Characterization of normal and 
neoplastic mammalian by multiparameter flow-system analysis 
methods. Steinkamp, J.A.; Hansen, K.M.; Crissman, H.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 1 1p. (CONF-760445—3). Dep. NTIS $3.50. 

From 3. international symposium on detection and preven- 
tion of cancer; New York City, New York, United States of Amer- 
ica *USA® (26 Apr 1976). 

A flow-systems technique for rapid measurement of nuclear 
and cytoplasmic size relationships in normal and neoplastic mam- 
malian cell populations, including human exfoliated gynecological 
specimens, has been developed. Based on fluorescence staining of 
either the nucleus alone or in combination with the cytoplasm 
using two-color fluorescence methods, this technique permits the 
simultaneous determination of nuclear and cytoplasmic diameters 
from fluorescence and light-scatter measurements. Cells stained in 
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intersecting a laser beam which excites cell fluorescence and 
causes light scatter. Depending upon the analysis procedure 
selected, optical sensors measure the nuclear fluorescence and 
po scatter or two-color nuclear and cytoplasmic fluorescence 

from individual cells crossing the laser beam. The time durations 


distribution histograms. Preliminary results from selected normal 
and abnormal gynecological 

capability of this new flow-systems techno 
the nuclear and cytoplasmic diameters in 
female genital tract. 


samples demonstrate the potential 
to measure rapidly 
liated cells from the 


24617 Acute leukemia: 


ultrastructural, and cytogenetic observations. Brynes, 
R.K.; Golomb, H.M.; Desser, R.K.; Recant, W.; Reese, C.; Rowley, 
J. (Univ. of Chicago). Am. J. Clin. Pathol.; 65: No. 4, 471- 
482(Apr 1976). 

A case of acute monocytic leukemia 
cytologic, histologic, cytochemical, ultrastructural, and cytogenetic 
technics is reported. The immature monocytes were characterized 
by strong fluoride-sensitive nonspecific esterase activity. Nuclear 
irregularity, prominent nucleoli, erythrophagocytosis, and pino- 
cytosis were observed on transmission electron microscopy, 
whereas broadbased ruffles, similar to those found on normal 
monocytes, were identified with scanning electron estes wa 
Cytogenetic analysis showed an 8/9 translocation and four or 
identical 8p- marker chromosomes in most bone marrow cells. 


24618 Ne eg banding patterns in acute nonlymphocytic 
leukemia. Rowley, J.D.; Potter, D. (Univ. of Chicago). Blood; 47: 
No. 5, 705-72 1(May 1976). 

Bone marrow c obtained from 50 of 55 con- 
secutive adult patients with acute nonlymphocytic leukemia were 
analyzed with quinacrine fluorescence. Twenty-five patients 
showed a normal type and 25 an abnormal karyotype on the 
initial samples available for analysis. Among the 25 patients with 
abnormalities, the marrow cells contained 48 chromosomes in one 
case, 47 in two, 46 in ten, 45 in nine, 43 in two, and 42 
chromosomes in one case. Seven of the ten patients with 46 
chromosomes had abnormalities, primarily balanced translocations, 
that were not detected with the standard Giemsa stains. The analy- 
sis of all of the data available revealed the presence of nonrandom 
chromosome changes such as the addition of No. 8, the loss of No. 
7, and a gain or loss of one No. 21. The most frequent structural 
rearrangement was the translocation between the long arm of No. 
8 and No. 21, which may also be associated with the loss of a sex 
chromosome. Chromosomal abnormalities decreased or disap- 

during remission; the same abnormality recurred in relapse. 
Chemotherapy did not appear to produce a stable clone of aber- 
rant cells. Evolution of the karyotype occurred in eight patients, in 
five of whom an additional No. 8 was observed. This pattern of 
chromosomal evolution in patients with acute leukemia was very 
similar to that observed in patients with chronic myelogenous leu- 
kemia in the blast phase. 


24619 Periodic oscillation of blood leukocytes, platelets, and 
in a patient with chronic myelocytic leukemia. Chik- 

G.; Borner, G.; Burlington, H.; Chanana, A.D.; Cronkite, 
E.P.; Ohl, S.; Pavelec, M.; Robertson, J.S. (Brookhaven National 
Lab., Upton, NY). Blood; 47: No. 6, vp(Jun 1976). 

A patient with chronic myelocytic leukemia had a cyclic 
oscillation of blood neutrophils, eosinophils, basophils, monocytes, 
platelets, normoblasts, and reticulocytes but not of lymphocytes. 
The cycle interval was 53-69 days. Except for reticulocytes all 
-— cells cycled with neutrophils. Plasma colony-stimulating fac- 

tor (CSF) oscillated out of phase with neutrophils, suggesting that 
granulocytopoiesis is regulated through CSF by a_ feedback 
mechanism. Plasma eryth 1 factor (ESF) also 
oscillated. ESF crests preceded or coincided with reticulocyte 
crests, indicating that the ESF elevation may have been responsible 
for the reticulocyte peaks. The relationship between neutrophils 
and reticulocytes and their oscillations with plasma CSF and ESF 
suggests that there is a common stem cell which differentiates 
regulatory stimuli. The fraction of blood neutrophilic precursors 
(myeloblasts, promyelocytes, and myelocytes) in DNA synthesis 
fluctuated with neutrophil level. The calculated generation time 
was shorter at the crests than at the troughs of the neutrophil cy- 
cles. This finding suggested that the rate of proliferation of the 
neutrophils changed periodically. This observation, along with a 
Periodic increase in differentiation of the stem cell toward the 
neutrophilic cells, is the probable explanation of oscillation of the 
neutrophil count in the blood. 
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GENETICS 
REFER ALSO TO CITATION(S) 24617 


24620 Genetic change in mutations at the T/t-locus in the 
mouse. Bennett, D. (Cornell Univ., New York); Dunn, L.C.; Artzt, 
K. Genetics; 83: No. 2, 361-372(Jun 1976). 

Recessive lethal or semilethal alleles at the T/t locus in the 
mouse generate new t-variants, with characteristics different from 
the parent allele at a rate of about 10-*. Almost invariably the 
variant chromosome carries marker genes derived from the op- 
posite parental chromosome. New t-mutations obtained in this way 
are sometimes recessive lethals that are indistinguishable from 
those in already known complementation groups. Most derived t- 
mutations are viable, however. This paper summarized data on the 
rate and types of variants produced by members of each of the six 
lethal complementation groups, and by semilethal alleles. It ap- 

that particular complementation groups preferentially 
generate certain types of variants, and that in general, the pattern 
of variant production runs uphill’, that is, to less abnormal 
states. The data are compatible with the hypothesis that t-muta- 
tions represent some extent of altered chromosome and that vari- 
ants are produced by loss of abnormal material. 


24621 Transcriptional origin of Euglena chloroplast tRNAs. 
Schwartzbach, S.D.; Hecker, L.I.; Barnett, W.E. (Oak Ridge Na- 
tional Lab., TN). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 6, 1984- 
1988(Jun 1976). 
tRNA.DNA hybridization studies indicate that Euglena 
chloroplast tRNAs are transcriptional products of the chloroplast 
genome, which contains approximately 26 tRNA _  cistrons. 
Hybridization with purified chloroplast tRNA/sup Phe/ and 
tRNA/sup Asp/ shows that the chloroplast genome contains one 
cistron for each of these two species. No hybridization of 
chloroplast tRNA with nuclear DNA was observed. tRNAs from 
Euglena cytoplasm, Escherichia coli, and Agmenellum 
quadraduplicatum do not compete with chloroplast tRNA for 
chloroplast DNA. is presented that 
toinduction of chloroplast tRNAs is at the level of transcription 
rather than maturation "of tRNA precursor molecules. 


METABOLISM 
REFER ALSO TO CITATION(S) 24607, 24614 


24622 Variations in the expression of 6-C3H alloantigen on 
thymic and peripheral lym of newborn and young adult 
mice. Chanana, A.D. (Brookhaven National Lab., Upton, NY); 
Schaedeli, J.; Hess, M.W.; Cottier, H. Cell. Immunol.; 13: No. 2, 
216-229(Aug 1974). 

The relative frequency of lymphocytes of mice showing 
varying degrees of surface  theta-positivity (circumferential 
a was recorded. Thymocytes were nearly 100 percent 

theta-positive. The relative proportions of theta-positive cells in 
Peyer's patches and lymph nodes of newborn mice varied in an al- 
most identical fashion as a function of age. At 4 weeks of age and 
beyond, the relative numbers of theta-positive cells in Peyer's 
patches were consistently lower than in lymph nodes. As opposed 
to the predominance of thymocytes with complete rings, 
peripheralized thymic (T) uaiionte showed a broad, age- and 
organ-dependent range of surface theta-positivity. These results 
suggest that surface theta may be lost rather rapidly upon emigra- 
tion of lymphocytes from the thymus and/or that many theta-posi- 
tive T cells with complete rings disappear within a short time. 
Variations in the relative proportion of complete rings on mesen- 
teric lymph node cells on Days | and 4, were tentatively related to 
antigen-induced changes in the magnitude of thymocyte emigra- 
tion. The pattern of surface theta-antigen of a given thymocyte or 
T cell with its size and DNA synthetic activity was compared. The 
findings suggest that incomplete ring fluorescence may especially 
be observed on proliferating lymphoblasts in the outer thymic cor- 
tex on their way to acquire the full complement of theta-antigen, 
and on medullary thymic lymphocytes or T cells having reentered 
mitotic activity, in response to antigenic and/or other microen- 
vironmental stimuli. Our study yielded data consistent with the 
hypothesis that the progressive loss of surface theta-antigen does 
not represent a fully autonomous time-dependent process. 
Moreover, it is not clear if continued loss of theta-antigen by T 
cells below a certain threshold would render these cells undetecta- 
ble by anti-theta sera. 


24623 Specific immunosuppression by passive antibody. V. Par- 
ticipation of macrophages in reversal of suppression by peritoneal 
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exudate cells from immune animals. Haughton, G. re. of North 
Carolina, Chapel Hill). Cell. Immunol.; 13: No. 2, 230-240( Aug 


1974). 

collate-stimulated peritoneal exudate cells (PEC), 
ee m mice immunized against erythrocytes 
gg and transferred normal syngeneic recipients, reverse 
caused by passively administered anti- 
SRBC antibody. “Macrophages purified from PEC on BSA gradients 
did not reverse ; neither did suspensions of 
cells from mesenteric lymph “nodes of immune mice. Mixtures of 
the purified macrophages and Aa Senge cells were fully capable 
of reversing us, two types of cell, one a 
macrophage and one a lymphocyte, are required. Both must be 
compatible with the recipient mice at the H-2 complex. However, 
only the macrophages must necessarily be obtained from an im- 
mune donor. When ‘‘immune’’ macrophages were preincubated in 
vitro with ‘normal’ lymph node cells before transfer to antibody- 
treated syngeneic recipients, a significant reversal of the immu- 
nosuppressive effect occurred. The a of whole PEC or spleen 
cells to reverse the i of passive antibody is 
acquired rapidly after injection of a single low dose of antigen. 
Development of this ability precedes the appearance, in the circu- 
lation, of i PP antibody. 


24624 Calcium-requiring 
acid molecules through the surface of competent pneumococci. Seto, 
H.; Tomasz, A. (Rockefeller Univ., New York). J. Bacteriol.; 126: 
No. 3, 1113-1118(Jun 1976). 

The conversion of surface-adsorbed deoxyribonucleic acid 
(DNA) molecules to a state in which they are inaccessible to ex- 
ogenous deoxyribonuclease requires specifically calcium ions; mag- 
nesium ions cannot replace calcium ions. Virtually maximum levels 
of nuclease-resistant DNA binding and genetic tranformation can 
be obtained in media free from magnesium and containing only 
calcium ions. It is suggested that the calcium-requiring process is 
the transport of DNA molecules across the plasma membrane. 
M ium ions stimulate both the loss of surface-adsorbed DNA 

medium and the extracellular degradation of DNA. 


MEDICINE 
REFER ALSO TO CITATION(S) 23697, 23754, 24656 


24625 (FMI— 1000-766) Quantitative evaluation of visual de- 
tection performance in medicine: ROC analysis and determination 
of diagnostic benefit. Metz, C.E.; Starr, S.J.; Lusted, L.B. (Chicago 
Univ., Hil. (USA). Dept. of Radio ; Franklin McLean Memorial 
Research Inst., il. (USA)). 1976. Contract E(11-1)-69. 
39p. (CONF-760452—1). Dep. NTIS $4.00. 

From 7. L. H. Gray memorial conference on medical 
images) formation, perception and measurement; Leeds, United 

of Great Britain and Northern Ireland *UK® (13 Apr 

1976). 


An ROC curve provides an empirical description of the 
trade-offs which are possible among the various types of correct 
and incorrect decisions as the human decision-maker varies one or 
more confidence thresholds. Conventional ROC curves measured 
in simple decision-making situations can, in some cases, be used to 

t human decision performance in more complex situations. 
fo considering both the consequences of the various types of diag- 
nostic decisions and the overhead cost of a diagnostic study, one 
can use the ROC curve to evaluate the diagnostic usefulness of a 
study in any particular clinical context. Since the ROC curve 
describes the possible relationships among the probabilities of the 
various types of correct and incorrect decisions, it plays a central 
role in optimizing diagnostic strategies using the general techniques 
of decision analysis. Applications in radiographic image evaluation 
are described. (CH) 
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REFER ALSO TO CITATION(S) 24334, 24336, 24337, 24338, 
24339, 24340, 24341, 24347, 24353 


24626 (CONF-730915—, pp 587-592) Noble gases in nuclear 
medicine. Calderon, M.; Burdine, J.A. (Baylor College of 
Medicine, Houston, TX). 1973. 

From Symposium on ucble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

Radioactive noble gases have made a it contribu- 
tion to diagnostic nuclear medicine. In the area of pee assess- 
ment of pulmonary function, '*Xe has had its greatest clinical im- 
pact. Following a breath of 3X gas, pulmonary ventilation can be 


measured using a scintillation camera or other ite radia- 
tion detector. If "Xe dissolved in saline is injected intravenously, 
both pulmonary capillary perfusion and ventilation can be mea- 
sured since 90 percent of the highly insoluble xenon escapes into 
the alveoli during the first passage through the lungs. Radionuclide 
pulmonary function tests provide the first qualitative means of as- 
sessing lung ventilation and blood flow on a regional basis, and 
have recently been extended to include quantification of various 
parameters of lung function by means of a small computer inter- 
faced to the scintillation camera. “*Xe is also used in the measure- 
ment of organ blood flow following injection into a vessel leading 
into an organ such as the brain, heart kidneys, or muscles. 


24627 (LBL—4759) Method for recycling radioactive noble 
gases functional imaging. Forouzan-Rad, M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1976. —— W-7405-ENG-48. 199p. Dep. NTIS $7.50. 

A theoretical treatment of the dynamic adsorption and 
desorption processes in the adsorption column is developed. The 
results of this analysis are compared with the space-time measure- 
ments of “Xe activity distribution in a charcoal column, when 
trace amounts of this gas in exponentially decreasing concentra- 
tions are fed into the column. Based on these investigations, a 
recycling apparatus is designed for use with xenon isotopes, espe- 
cially '**Xe, in studies of pulmonary function. The apparatus takes 
advantage of the high adsorbability of activated coconut charcoal 
for xenon a low temperature (-78°C) in order to trap the radioac- 
tive xenon gas that is exhaled during each ventilation-perfusion 
study. The trapped xenon is then recovered by passing low-pres- 
sure steam through the charcoal column. It is found that steam 
removes xenon from the surface of the charcoal more effectively 
than does heating and evacuation of the charcoal bed. As a result, 
an average xenon recovery of 96 percent has been achieved. Im- 
proved design parameters are discussed. (auth) 


24628 Recent advances in nuclear medicine. Proceeding of the 
First World Congress of Nuclear Medicine, September 30— October 
5, 1974, Tokyo, and Kyoto Japan. Tokyo; First World Congress of 
Nuclear Medicine (1974). 1512p. (CONF-740926— ). 

From |. world congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

Papers were presented on the use of radioisotopes in the 
fields of gastroenterology, hematology, oncology, cardiology, pul- 
monary disease, vascular disease, neurology, endocrinology, and 
other of nuclear medicine. abstracts were 
prepared for 49 papers. 


24629 Double and triple isotope gamma camera studies with 
energy selection after data collection. Soussaline, F. (CEA, Orsay, 
France); Todd-Pekropel, A.E.; Raynaud, C.; Kacpercek, A.; Sauce, 
M.; Zajde, C.; Kellershohn, C. pp 3-15 of In Recent advances in 
nuclear medicine. Tokyo; First World Congress of Nuclear 
Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

CONF-740926—. 

A system comprising a Toshiba camera and an Informatek 
data processing system has been used to perform multiple isotope 
studies. A large window (30-550 KeV) is used and the data can be 
manipulated after data collection, to form sets of dynamic frames 
for various energies. Linear combinations of matrices have been 
used to correct for scattering. Double isotope studies using 
197Hg/"*Au have been used to determine Hg renal uptake in man, 
and are compared to a previous technique requiring two separate 
data acquisitions. Animal (pig) renal experiments have been per- 
formed using **Yb//sup 99m/Tc/"*"Hg. This pilot study gave good 
results and indicates the utility of the system for multiple isotope 
function studies in man. 
24630 liver imagine in the assessment of focal 
hepatic lesions. DeNardo, D.; DeNardo, S.; Stadalnik, R.; Raventos, 
A. (Univ. of California, Sacramento). pp 29-30 of In Recent ad- 
vances in nuclear medicine. Tokyo; First World Congress of 
Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
—-* okyo, Japan (30 Sep 1974). 

CONF-740926—. 

Technetium-99m sulfur colloid was used for rapid sequential 
imaging of the liver. The usefulness of the technique was evaluated 
in more than 1000 patients. A detailed review of the clinical 
record, pathologic, roentgenographic, and radioisotope studies was 
carried out. Effects of hepatoma, hemangioma, metastases, cysts, 
hematoma, and amoebic abscess on the liver imaging patterns are 
outlined. (HLW) 
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. (Institut fuer Hanover). pp 31.1-. 31.5 of 
icine. Tokyo; First World 


congress of nuclear 
o, Japan (30 Sep 1974). 
NF-740926—. 
lodine-131 and /sup 99m/Tc “= by 113m/In or **Au were 
of the liver in combination 


pete ean K. (Kanazawa Univ., Japan). In Recent advances in 
medicine. Tokyo; First World Congress of Nuclear 


Medicine (1974) 
From 1. world of nuclear medicine and exhibition 


congress 
—— ; Tokyo, Japan (30 Sep 1974). 
NF-740926— 
Rats bearing Yoshida sarcomas were used in studies on 


tumor scanning with Yb and other radioisotopes. Clinical results 
from 360 confirmed malignant tumor cases and 55 benign lesion 
cases were also studied. Retention values of the following 
radionuclides in rats are tabulated: La, ‘Ce, Sm, Gd, 'Tb, 
Tm, Yb, '"Lu, and “Ga. Advantages and disadvantages of 
“Yb in clinical use are discussed and the possibility of using 
isotopes of Tm is considered. (HLW) 


24633 Computer aided differential diagnostics of organic brain 
lesions as established by camera scintigraphy and clinical examina- 
tion. Winkler, C.; Kolberg, T.; Virnich, H. (Univ., Bonn). pp 156- 
160 of In Recent advances in nuclear medicine. Tokyo; First 
World Congress of Nuclear Medicine (1974). 

From 1. world co of nuclear medicine and exhibition 


ngress 
oe, Japan (30 Sep 1974). 


CONF-740926—. 

A new method for differential diagnostics of organic brain 
lesions has been developed. By means of a conditional probability 
program the data of serial scintigraphy are analyzed along with 
clinical signs and symptoms. The quantitative basis for the applica- 
tion of the computer program are incidence matrices which have 
been compiled from a comprehensive statistical material. The 
results thus established give rise to the assumption that the 
described procedure leads to a more efficient utilization of the 
available diagnostic parameters. 


24634 Quantitation of intracardiac shunts by radioisotope an- 

giography. Bosnjakovic, V.; Bennett, L.; Vincent, W.; Greenfield, 

L. (Univ., Belgrade). pp 230-237 of In Recent advances in nuclear 
. Tokyo; First World Congress of Nuclear Medicine 


congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

See CONF-740926—. 

Presented is a noninvasive method for the diagnosis of in- 
tracardiac shunts based on radioisotope angiography which enables 
qualitative and relative and absolute quantitative determinations of 
both R-L and L-R shunts and allows for the discrimination of their 
existence at atrial or ventricular level. All of the 25 patients stu- 
died (4 normals, 6 R-L and 15 L-R shunts) showed qualitative and 
satisfactory close quantitative accordance in terms of bsg ratio 
with cardiac catheterization and contrast angiocardiography 


24635 Detection and evaluation of pulmonary malignancies 
using "Cs. Nishiyama, H.; Sodd, V.J.; Saenger, E.L. (Cincinnati 
General Hospital). pp 255-257 of In Recent advances in nuclear 
medicine. Tokyo; First World Congress of Nuclear Medicine 


congress of nuclear medicine and exhibition 
Tok Japan 1974). 

Results from these studies suggest that ‘Cs is useful for the 
detection of primary pulmonary malignancies. The positive image 
is most likely to be malignant in nature, but the possibility of 
malignancy in the case of negative images cannot be entirely ruled 
out. On the other hand, the negative image strongly suggests 
benign lesions, but again there is a small chance of malignancy. 
Unnecessary surgical procedures can be avoided in certain pa- 
tients, particularly in cases of questionable diagnosis, with conven- 
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Three significant advances in lung scintigraphy. Taplin, 
G.V.; Elam, D.; Griswold, M.L.; Ramanna, L. (Univ. of California, 
Los "Angeles). pp 270-276 of In Recent advances in nuclear 
—— Tokyo; First World Congress of Nuclear Medicine 
(1974) 
wo Japan (30 Sep 1974). 
40926—. 


Preliminary studies indicate the ibility of early 
bronchogenic tumor detection and localization by radio-immunoas- 
say techniques and computerized gated gamma scintigraphy, when 
Wet radioaerosols of /sup 99m/Tc sulfur col- 
loid and/or/sup 113m/Indium colloid inhaled as mists from a 
modified ultrasonic nebulizer provide for the first time simple, 
rapid, efficient radioaerosol inhalation procedures, which are al- 
most immediately applicable in the routine practice of nuclear 
medicine. The single breath technique of inhaling a radioactive dry 
aerosol (/sup 99m/Tc-tin-lactose) appears to be afar more efficient 
way of delivering radioaerosols to the lung and minor airways than 
other methods previously described. Methods of test agent 
preparaion and the inhalation procedure require and deserve inten- 
sive laboratory and clinical investigation. time for widespread 
application in the clinic is probably three or more years away 


24637 Fast radioimmunoassay methods for human placental 

data processing. Ochman, J.; Fri, A. (LKB- 
Produkter AB, oy Be Bae pp 850-852 of In Recent advances in 
nuclear medicine. Tokyo; First World Congress of Nuclear 
Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
ie 0, Japan (30 Sep 1974). 

CONF-740926—. 

Data obtained from assay of HPL, insulin, and vitamin B12 
are stored’on punched paper tape and evaluated with an off-line 
data system. A set of software programs was developed to describe 
the standard curve and evaluate the unknown samples. The deter- 
mination of HPL was made by using the HPL Immunoassay Kit 
from the Radiochemical Center, Amersham, England. Procedures 
for determining irsulin using I and vitamin B12 using “Co are 
described. The data processing procedures ng more objective and 
accurate results than manual methods. (H 


24638 New and efficient method for functional and morphologi- 
cal investigation of the liver with /sup 99m/Tc. Labeled methionine, 
pancreas visualization. Holan, T.; Miclutia, M.; Buchwald, I. (Univ. 
Clinics, Cluj). pp 860-865 of In Recent advances in nuclear 
= Tokyo; First World Congress of Nuclear Medicine 
(1974) 

From 1. world co of nuclear medicine and exhibition 

Dogs were ions ‘with /sup 99m/Tc-labeled-methionine 
and scintillation scans were performed on the liver and blood. 
Scanning of the blood, heart, brain, and liver of rats following in- 
jection of /sup 99m/Tc-methionine was also performed. It is 
pointed out that the use of /sup 99m/Tc for labeling methionine is 
superior to that of *S or “Se. Photographs of liver scans using 
1%Au and /sup 99m/Tc show that /sup 99m/Tc is superior for func- 
tional and morphological investigations of the liver. (HLW) 

/sup 99m/Tc-mercaptocarboxylate replacement for 

in tract studies. Lin, T.H.; Khentigan, A.; 
Wichell, H.S. (Medi-Physics, Inc., Emeryville, CA). pp 866-868 of 
In Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
a okyo, Japan (30 Sep 1974). 

CONF-740926—. 

A simple kit for production of a /sup 99m/Tc-labeled 
Hepato-Biliary Scintigraphin (/sup 99m/Tc-HBS) agent has been 
developed. Initial rapid clearance of /sup 99m/Tc-HBS from 
plasma by liver suggests close to 100 percent hepatic extraction ef- 
ficiency in normal animals. Hepatic /sup 99m/Tc-HBS is excreted 
into the bile and engages in a liver-plasma feedback system, the 
net effect of which is a rapid, near quantitative excretion of activi- 
ty in bile. Scintigraphic evaluation of activity shortly after I. V. ad- 
ministration of /sup 99m/Tc-HBS yields images comparable to 
those obtained with /sup 99m/Tc-colloids except for absence of ac- 
tivity in the spleen. Subsequent serial scintiphotos provide a mea- 
sure of regional capacity of liver to excrete /sup 99m/Tc-HBS in 
bile and allows for high-resolution . imaging of gall- 
bladder and biliary tract morphology and 


24640 new radiophar- 
maceutical for cholescintigraphy. Hunt, F.C.; Maddalena, D.J.; 
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24631 Investigation of liver diseases by aid of a double- 
radionuclide function scintigraphy in combination with the Anger 

agen, H.; Dittmann, 
A In Recent advances in 
n Congress of Nuclear 
Medicine (1974). 
meeti 
used fi 
with the Anger camera a data processing system. Advantages 
of the method are standardization of the examination and im- 
proved selection of regions of interest. Different liver sectioris can 
be represented according to the application of individual 
radionuclides. (HLW) 
24632 Tumor ; with radio-lanthanide('“Yb and others). 
(1974). 
(1974). 
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Yeates, M.G. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). pp 869-871 of In Recent advances 
in nuclear medicine. Tokyo; First World Congress of Nuclear 


Medicine (1974). 
From 1. world nuclear medicine and exhibition 


of 
ing; Tokyo, J (3 1974). 
CONF-140926— 

It is apparent that /sup 99m/Tc-6MP has the properties 
necessary for a cholescintigraphic agent. It is rapidly cleared from 
the blood by the liver and excreted in the bile in sufficient concen- 
tration to give clear delineation of the gall bladder against a low 
liver background. Furthermore, the bile duct may be visualized by 
expulsion of gall bladder activity using a suitable contractant. Kid- 
ney uptake was minimal and urinary output low. The only disad- 
is the relatively higher toxicity of 99m/Tc-6MP com- 
pared with previously reported a, ay 
proposed human dose would be less than one hundredth of the 
usual therapeutic dose of 100 to 200 mg in adults. 


24641 New method for the 


dynamic studies. De Schrijver, M. (Solco Nuclear Research Dept., 
Basel); Benes, I. pp 878.1-878.5 of In Recent advances in nuclear 
a Tokyo; First World Congress of Nuclear Medicine 
(1974) 


From 1. world congress of nuclear medicine and exhibition 
Japan (30 Sep 1974). 


CONF-740926—. 

New methods for preparing /sup 99m/Tc and /sup 113m/In- 
labelled compounds are described. The products have a high ac- 
tivity concentration and a very high radiochemical purity. The 
Raybol technique for /99m/Tc-DTPA has been used in over 300 
examinations, mainly in cerebral angiography. There were no side 
reactions even though the studies were carried out on patients with 
a wide range of diseases. Toxi studies showed that the 
product is virtually non-toxic. (HLW 


24642 New renal scanning agents of /sup yet ogee 
Ikeda, I. (Dainabot Radioisotope Labs., Ltd., Japan); Inque, O.; 
Kurata, K. pp 892-894 of In Recent advances in nuclear medicine. 
Tokyo; First World Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
0, Japan (30 Sep 1974). 

CONF-740926— 

The electrolysis method for labeling compounds with /sup 
99m/Tc was further developed and the electrochemical method 
was established. The preparation of /sup 99m/Tc-cysteine, /sup 
99m/Tc-cyst I , ‘sup 99m/T c-citrate, /sup 99m/Tc- 
HSA-ethacrynic acid, /sup /sup 99m/Tc- 
furosemide, /sup 99m/Tc-ascorbate, /sup 99m/Tc-gluconate, /sup 
99m/Tc-tetracycline, and /sup 99m/Tc-EDTA were studied. Organ 
distribution of these compounds showed similar tendencies in mice 
and rats. A major advantage of the /sup 99m/Tc compounds is that 
they can be prepared electrochemically within a few minutes. 
When this reaction is aseptically carried out, the resulting solution 
is ready for injection. (HLW) 

24643 Kinetics of skeletal-seeking radiopharmaceuticals in 
man. Krishnamurthy, G.T.; Tubis, M.; Blahd, W.H. (Veterans Ad- 
ministration, Los Angeles). Pp 898-900 of In Recent advances in 
nuclear medicine. Tokyo; First World Congress of Nuclear 
Medicine (1974). 
From 1. world congress of nuclear medicine and exhibition 
noting 4 be Japan (30 Sep 1974). 
NF-740926—. 

The kinetics of “F, and /sup 99m/Tc-labeled polyphosphate, 
diphosphonate, and pyrophosphate in man were studied. Cancer 
patients were injected with compounds and blood was drawn at in- 
tervals up to 4 h after injection. Radioactivity was determined in 
whole blood, red blood cells, and plasma. Skeletal images were 
taken with a scintillation camera. No difference was found in 
radiation dose to the whole body, bone, blood, urinary bladder, or 
gonads with the various compounds. All of the compounds were 
excellent skeletal imaging agents. (HLW) 


24644 New radiopharmaceuticals for organ scintigraphy. Tubis, 
M.; Krishnamurthy, G.T.; Endow, J.S.; Blahd, W.H. (Univ. of 
California, Los Angeles). pp 919-921 of In Recent advances in 
nuclear medicine. Tokyo; First World Congress of Nuclear 
Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
meeting; Tokyo, Japan (30 Sep 1974). 

See CONF-740926—. 

The following topics are discussed: development of /sup 
99m/Tc-penicillami ide complex (TPAC) for renal 
scintigraphy; /sup 99m/Tc-penicillamine as a cholescintigraphic 
agent; development of /sup 99m/Tc-labeled compounds as poten- 


tial ic scanning agents; development of “I and /sup 
99m/Tc-labeled metronidazoles as potential new agents for amebic 
— and /sup 113m/In sulfide macroaggregate. 


24645 Improved labeling procedures of i 99m/Tc bleo- 
mycin. Odori, T.; Mori, T.; Hamamoto, K.; Torizuka, K.; Maki, K.; 
Nakazawa, N.; Ogawa, H. (Kyoto Univ. ). pp 934-936 of In Recent 
advances in nuclear medicine. Tokyo; First World Congress of 


Nuclear Medicine (1974). 
From 1. world co of nuclear medicine and exhibition 


— ; Tokyo, Japan (30 Sep 1974). 
CONF-740926—. 
The following techniques were used in improving labeling 
procedures | for /sup 99m/Tc-bleomycin: thin-layer a= chromatog- 
y, sp tric absorbancy, and millipore filtration. Im- 
provement resulted when concentrations of stannous chloride were 
reduced and ascorbic acid was eliminated. Better results were ob- 
tained when the pH was increased. (HLW) 


24646 New for the exploration of bone through 
radioisotopes. Bischof-Delaloye, A.; Wellmann, D.; Nguyen Huu, 
A.; Delaloye, B. (Univ., Lausanne, Switzerland). pp 1002-1608 of 
In Recent advances in nuclear medicine. Tokyo; First World Con- 
ference of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 


Patients with a skeletal metastases and other bone lesions 
were examined with the Anger whole body scanner. Strontium-85 
and /sup 99m/Tc-labeled polyphosphates, pyrophosphates and 
diphosphorates were used as tracers. Strontium-85 was the most 
suitable agent for detection of neoplastic lesions; the /sup 99m/Tc- 
labeled compounds were more suitable for detection of non- 
neoplastic lesions. (HLW) 


24647 Evaluation of circulatory adequacy by scintigraphic an- 
with continuous generation of krypton-81m. Kaplan, E. 

(Veterans Administration Hospital, Hines, IL); Mayron, L.W.; 
Barnes, W.E.; Colombetti, L.G.; Friedman, A.M.; Gindler, J.E. pp 
1057-1059 of In Recent advances in nuclear medicine. Tokyo; 
First World Conference of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and 
okyo, Japan 1974). 

ONF-7409 

A miniaturized oR jeup 81m/Kr generator-delivery system 
has been produced and evaluated. It appears to be an adequate 
prototype for human clinical application. Production of a sterile 
system, free of pyrogens and radiolytic breakdown products of the 
ion exchange resin, appears to be feasible. Constant production 
and delivery of multi-millicurie quantities of /sup 81m/Kr activity, 
virtually free of rubidium contamination, may be delivered in- 
travenously or intra-arterially in isotonic solution. The ultra-short 
half-life (13 seconds) of this radionuclide permits the utilization of 
massive photon flux with minimal exposure to the patient. Vir- 
tually all activity decays within the patient and radioactive con- 
tamination of the ambient environment is not a problem. The 
monoenergetic gamma emission (190 KeV) is ideal for use with 
the scintillation camera. of resolution collimators for 
this gamma energy level is required. 


24648 13!Tradio-toluidine blue: a new diagnostic agent for bili- 

ary function study and gallbladder scanning. Eickenbush, W. 
(General Hospital, Hagen, Germany); Stute, A.; Chen, T. pp 459- 
461 of In Recent advances in nuclear medicine. Tokyo; First 
World Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
oe Japan (30 Sep 1974). 

CONF-740926—. 

Clinical investigations lead to the following summary: in the 
first phase of liver passage, our gamma camera studies allow an 
estimation of liver cell function and the possibility to distinguish its 
defects from those of billiary diseases. The second step sequential 
scintigraphy provides information on localization and residual 
function, even in cases with negative x-ray results, including the 
demonstration or absence of the gallbladder contraction. Of 
greatest importance for the clinical diagnosis, from our experience, 
is the calculation of the ‘’K-index.”’ 


24649 New method for the liver blood flow and colloidal 
radiogold uptake determination in chronic liver diseases. Szantay, I.; 
Cotul, S. (Dept. of Nuclear Medicine, Cluj). pp 545-548 of In 
Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
okyo, Japan (30 Sep 1974). 

CONF-740926—. 
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Studies were conducted on normal subjects, patients with 
stabilized chronic hepatitis, patients with active chronic hepatitis, 
and cirrhotic patients. Procedures are described for determining 
blood flow and Au uptake. New specifications for estimation of 
liver blood flow eliminate sources of error of previous methods. 
(HLW) 


24650 Renal imaging with new /sup 99m/Tc-labeled com- 
Minami, T.; Machida, T.; Miki, M. (Jikei Univ., Tokyo). 
554-556 of In Recent advances in nuclear medicine. Tokyo; 
World Congress of Nuclear Medicine (1974). 
From 1. world of nuclear medicine and exhibition 


, Japan (30 1974). 
'40926— 


were obtained with TPAC and malic acid. (HLC) 

relationship between ovulation and LH levels in serum. Tanizawa, 
O.; Ichii, H.; Yamaji, K.; Kurachi, K. (Osaka Univ.). pp 782-784 of 
In Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
wea , Japan (30 Sep 1974). 

NF-740926—. 

A method was established for the mea- 
surement of LH in rabbit serum by the combination of rat LH for 
iodination and standard antigen, and ovine LH for g anti- 
LH guinea pig serum. Administration of synthetic LH-RH resulted 
in increase of serum LH and there was a rough dose-response cor- 
relation between the amount of the LH-RH given and serum LH 
peak. The minimum amount of the LH necessary to induce ovula- 
tion was in the range of 1-10ug. Administration of CuSO, showed 
increased serum LH in cases in which ovulation was induced, but 
no change in cases without ovulation. The minimum amount of 
CuSO, necessary to induce ovulation was 2-3 mg/kg in the es- 
trogen pretreated rabbit. 


24652 Clinical significance of a radioimmunoassay specific for 
HCG with antiserum to the 8-subunit of HCG. Yamaji, K.; Miyake, 
A.; Tanizawa, O.; Kurachi, K. (Osaka Univ.). pp 793-795 of In 
Recent advances in nuclear medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world con of nuclear medicine and exhibition 


a - Tokyo, Japan (30 Sep 1974). 
NF-740926—. 

A radioimmunoassay was developed that selectively mea- 
sures human chorionic (HCG) in serum in the 
presence of pituitary luteinizing hormone (HLH). Antiserum to the 
B subunit of HCG was used as the first antibody and anti-rabbit 
gamma globulin sheep serum was used as the second antibody. The 

, oa precision, and recovery o the assay were 
( ) 


24653 Radioimmunoassay of nicotine. Imura, H.; Matsukura, 
S.; Sakamoto, N.; Muranaka, H.; Matsuyama, H.; Ishiguro, y oe 
Tamada, ¥. (Kobe Univ., Japan). pp 802-804 of In Recent ad- 
vances in nuclear medicine. Tokyo; First World Congress of 
Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 

, Japan (30 Sep 1974). 
INF-740926—. 

Anti-nicotine antiserum was produced in rabbits. A 
nicotine-bovine serum albumin conjugate was injected into six rab- 
bits and blood was drawn ten days after the fifth injection. The 
procedure for the radioimmunoassay using *H-nicotine is 
described. The concentration of nicotine in the plasma of three 
habitual smokers was measured during and after smoking. It was 
concluded that the technique provides a simple and specific 
— for measuring plasma concentrations of nicotine. 


24654 Radioimmunoassay for a*-fetoprotein in human and rat 
serum. Ishii, M. (Saitma Cancer Center Hospital, Japan); Tozawa, 
¥ Ikehara, H. pp 808-810 of In Recent advances in nuclear 

. Tokyo; First World Congress of Nuclear Medicine 


congress of nuclear medicine and exhibition 
meeting; Tokyo. Japan (30 Sep 1974). 
CONF-740926—. 
Clinical and experimental studies of the synthesis of a- 
fetoprotein (AFP) in the development of hepatoma require highly 
sensitive quantitative determinations. The procedure for a radioim- 
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munoassay for the detection of AFP in human or rat serum is 
described. The technique was based on a coprecipitation-inhibition 
technique using a double antibody method in order to separate the 
bound “"51-AFP from the free AFP. (HLW) 


24655 Radioimmunoassay for measurement of thyroglobulin 
and anti-thyroglobulin antibody in human serum. “ou K.; 
Konishi, J.; Morita, R.; Mori, T.; Hamada, S.; Torizuka, K. (Kyoto 
Univ. Hospital). pp 846-849 of In Recent advances in nuclear 
medicine. Tokyo; First World Congress of Nuclear Medicine 
(1974). 

From 1. world congress of nuclear medicine and exhibition 

Anti-thyrogiobalin was obtained from thyroid tissue of pa- 
tients with Graves’ disease and labeled with *I. The technique for 
a solid-state radioi y (Sandwich technique) is described 
and results are given for thyroglobulin and SS con- 
centrations in patients with Graves’ disease and Hashimoto thy- 
roiditis. It was concluded that the solid-state technique is simple 
and sensitive. (HLW) 


PATHOLOGY 
REFER ALSO TO CITATION(S) 24611, 24625, 24658 


24656 Applications of neutron radiography to histopathology. 
Boyne, P.J. (Univ. of Texas Health Science Center, San Antonio); 
Whittemore, W.L. Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 
586, 77-86( 1976). 

From Symposium on_ practical rer of neutron 
a y and gauging; Gaithersburg, Maryland, USA (10 Feb 

See CONF-750216—. 

This paper describes a four-year study of the applications of 
neutron radiography to histopathology using an approach directed 
toward improvement in histologic sectioning, staining and tissue 
preparation techniques, and refinement in the application of 
neutron i hy in three areas: characterization of normal tis- 
sues of the facial bones and jaws; diagnosis of intraosseous tumors 
and a delineation of the invasion of the tumor into the surrounding 
bone; and the study of metallic semiburied implants attached to 
bone of the jaws. It was found to be possible, through the applica- 
tion of these techniques, to determine the presence of intraosseous 
tumor tissues and to determine the exact extension of the tumor 
tissue along the marrow vascular spaces and the neurovascular 
bundles of the bone. Additionally, it was found to be possible to 
delineate various normal anatomic structures of the facial bones 
and surrounding soft tissue, and to study the interface between 
semiburied metals and the surrounding bone and surrounding soft 
tissue. It is felt that neutron radiography will provide a significant 
diagnostic tool in research and in surgical pathology as an adjunct 
to the usual microscopic method of tissue examination, and addi- 
tionally in the study of osseous-soft tissue interface with various 
types of metal implants. (auth) 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 24587 


24657 (LF-tr— 122) Determination of pulmonary permis 
tissue volume and pulmonary capillary blood flow by a partial 
rebreathing technique. Nishida, O. Translated from Saishin Igaku; 
26: 1184-1190(1971). 17p. Dep. NTIS $3.50. 

A new method is reported on measuring pulmonary tissue 
volume and pulmonary blood flow volume by means of partial 
rebreathing technique using a mass spectrometer. This technique is 
an altered method of Cander and others’ technique, and according 
to the former, as it differs to Cander’s technique, it has been con- 
firmed that it can determine pulmonary tissue volume and pulmo- 
nary blood flow volume by a simple operation and moreover with 
a high producibility. With one subject, the volume of air in pulmo- 
nary alveoli was changed 11 times at rest and 4 times during exer- 
cise, and after measuring pulmonary tissue volume and pulmonary 
blood flow volume, the pulmonary tissue volume was 591 +- 25 ml 
which hardly had any effect by the volume of air in pulmonary al- 
veoli or pulmonary blood flow volume at time of measurement. 
The pulmonary blood flow volume at rest also received hardly any 
effect by air volume in pulmonary alveoli at time of measurement, 
and such value was 6.04 +- 0.42 I/min (C.I. = 3.34 + 0.23 
1/in./m?), also in relation to pulmonary blood flow volume (Q) and 
intake volume of Q, (Vo) a regressive equation such as Q = 4.58 
x Vo, + 4.93 was concluded. 


co 
Clinical evaluation of penicillamine-acetazolamide complex 

(TPAC) was performed by means of scanning tests on various 

types of diseased kidneys. Other new compounds used were furose- 

mide, ethacrynic acid, mercaptomerin, cysteine, cysteine-acetazola- 
t 
(1974). 


dynamics during quantitated anteroseptal 
heart. Brooks, H.; Al-Sadir, J.; Schwartz, 
, P.; Resnekov, L.; Dellenbauch, J. (Univ. of 

Chicago). Am. J. Cardiol.; 36: 765-775(Nov 1975). 
heart been shown to have close anatomic 
similarity to the human heart and was used as the experimental 
model in ly to gain further understanding of the early 
ventricles during acute anteroseptal myocardial 


infarction. High fidelity Pressure and flow data were measured and 


prised an average of 15.8 percent of total ventricular myocardium 
with an infarct/perfused ratio of 0.62 and a periinfarction transi- 
tion zone of 7.5 mm, and involved significant portions of both ven- 
tricles and the interventricular septum. Performance characteristics 
of both ventricles were altered significantly by anteroseptal infarc- 
tion and involved all phases of tracti tole, isovolu- 
and ventricular ejection. Although < contractile altera- 

right ventricle were significant, they were somewhat 

, yielding relatively low correlation coefficients with 

left ventricular contractile indexes. These correlations 

became quite distinct during specific ventricular stresses. Com- 
parison of anterolateral and anteroseptal infarction, matched in 
terms of infarct size, indicated that the right ventricular changes in 
the latter were related to direct involvement of the ae ventricu- 
secondary to left ventricular 


Specific suppression of the immune response by HGG 

spleen cells. I. Parameters affecting the level of suppression. 

Doyle, M.V.; Parks, D.E.; Weigle, W.O. (Scripps Clinic and 

Research Foundation, La Jolla, CA). J. Immunol.; 116: No. 6, 
1640-1645(Jun 1976). 

After adoptive transfer, the spleen cells from mice made 
tolerant to human y-globulin (HGG) specifically suppress the im- 
mune response of normal spleen cells. However, this suppressive 
activity in the spleen cells of tolerant mice is only present for a 
brief period after treatment with tolerogen. Spleen cells from 
animals injected 10 days earlier with tolerogen reduce the immune 
response of an equal number of normal spleen cells by 75 percent. 
Spleen cells from mice made tolerant 40 days previously are, how- 
ever, no longer suppressive, even though they remain completely 
unresponsive. These data suggest that active suppression of an- 
tigenreactive cells is not the mechanism responsible for maintain- 
ing tolerance to HGG, but rather is only transiently associated with 
the tolerant state. Further evidence in favor of the separation of 
the tolerant state from suppressive activity is that complete sup- 
pression of the normal spleen cell response requires either a high 
ratio of tolerant to immune competent cells or a delay in the an- 
tigenic challenge of the reconstituted recipients. By contrast, such 
manipulations are not required to demonstrate the complete un- 
responsiveness of the tolerant cells after adoptive transfer. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 24595 


24660 (LA-UR—76-1389) LASL electronic identification pro- 
ject and the effects of computers in the decision process. Holm, 
D.M.; Bobbett, R.E.; Koelle, A.R.; Landt, J.A.; Depp, S.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 19p. (CONF-760557—2). Dep. NTIS $3.50. 

From Livestock conservation, incorporated; St. Paul, Min- 
nesota, United States of America SUSA® (17 May 1976). 

Electronic identification and temperature monitoring has 
reached the stage of development in livestock operations where it 
can be considered a viable option for the future in herd manage- 
ment. When coupled with automatic data collection and data 
Processing, it offers the livestock producer of the future un- 
precedented capabilities for efficient management of his operation. 


24661 A of waste heat in agriculture. Boersma, L. 
(Oregon State Univ., Corvallis). pp 283-301 of In Water manage- 
ment by the electric power industry. Gloyna, E.F. (ed.). Austin; 
Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Some topics discussed are: the use of waste heat in regard 
to energy supply, food supply, and water supply; efficiency of food 
production and 


farming systems; land and food production; water 


supply problems; criteria for waste heat use; design and operation 

of waste heat utilization systems; design concepts and economic 

pepe of greenhouses; algal basins; aquaculture; soil warming; 
and irrigation. (HLW) 


24662 Potential for aquaculture utilizing the water flow and 
waste heat from power plant operations. Tilton, J.E. pp 302-306 of 
In Water management by the electric power industry. Gloyna, E.F. 
(ed.). Austin; Univ. of Texas (1975). 

From 8. water resources symposium; Austin, Texas, United 
States of America *USA® (14 Jan 1975). 

See CONF-750140—. 

Some topics discussed are: use of thermal effluents for 
speeding growth and lengthening the growing i 
pumping costs by use of thermal effluents; use of thermal effluents 
for maintaining water temperature in controlled aquatic systems; 
economics of culture; food shortages in relation to increasing 
(nLW) ; and need for development of aquaculture. 


24663 Soil-pot tests with iron-deficiency susceptible soybeans 

and other plants to determine effectiveness of iron chelates in plant 

nutrition. Wallace, A.; Mueller, R.T.; Alexander, G.V. (Univ. of 

Tactorer Los Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 
1976). 

The Fe-inefficient PI54619-5-1 soybean (Glycine max L.) is 

useful in the assessment of effectiveness of Fe-containing chemi- 
cals for the correction of Fe deficiency in plants. For routine tests, 
germinated seedlings are transferred to 500-g quantities of a cal- 
careous soil and the Fe amendments are added in soluble form. 
Most information is obtained when soils of two different pH values 
are used such as pH 7.3 and 8.2 each *- 0.3. Nitrogen at 100 to 
200 ppM of soil and as NH,NO, is also applied. Responses are ap- 
parent within 3 to 5 days and leaf analyses are made after about 2 
weeks. The addition of 1/2 percent MgCO, or less with thorough 
mixing into noncalcareous soil has resulted in Fe deficiency not 
only for this soybean variety, but also for other plant species. An 
experiment of six replications x 2 soil pH x 7 treatments = 84 pots 
allows for reasonable statistical evaluations of yields and mineral 
composition of leaves. A visual comparison of leaf color is 
recorded and yields of shoots are determined. Analytical data for 
micronutrients and P, K, Ca, Mg, and Na are obtained by emission 
spectrography and these are useful in the interpretation of results 
when computed upon both a percent of dry weight or per plant 
basis. Useful compounds are effective at 2 ppM Fe or less in the 
soil. Tests with bush beans (Phaseolus vulgaris L. var Improved 
Tendergreen) which are efficient in Fe uptake are useful also 
because comparison can be made without complications due to 
differences in plant yields. 
24664 Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown. Wallace, A.; Romney, E.M.; Alex- 
ander, G.V. (Univ. of California, Los Angeles). Commun. Soil Sci. 
Plant Anal.; 7: No. 1, 7-13(1976). 

Iron-inefficient soybeans (Glycine max L. cultivar PI54619- 
5-1) were pt gor in a glasshouse in calcareous Hacienda loam soil 
with S and H,SO, sufficient to neutralize the CaCO, and mixed 
throughout the soil. They were also applied in the lower one-half 
of the soil in the pots. The H,SO, regardless of how it was placed 
increased Fe uptake, but the S was much less effective. Both S and 
H,SO, increased Mn uptake, but the S did not increase Al uptake 
while the H,SO, increased it considerably. Sulfur and a commer- 
cial form of Fe oxide were mixed singly and together in a band in 
the middle of pots of soil in which were grown Fe-inefficient rice 
(Oryza sativa L. cultivar Norin 8), corn (Zea mays L. Ys,/Ys, in- 
bred), soybeans, and sorghum (Sorghum bicolor L. cultivar Com- 
bine Kafir 60). Each of the five species responded differently. Rice 
responded only slightly to the Fe,O, and considerably to the S. 
Corn responded somewhat to the Fe,O;, but was injured by Zn 
toxicity with the S application which seemed not to increase Fe 
uptake. Soybeans responded to combined Fe,O, and S and not at 
all to S alone, but slightly to Fe,O, alone. The sorghum was not 
Fe-deficient in the noncalcareous soil in which it was grown. The 
Fe,O; increased its Fe uptake, however, but S did not. The results 
indicate that responses of Fe-inefficient plant species to agricul- 
tural S differ greatly and that banding applications of S or H,SO, 
in calcareous soils in which only part of the soil is neutralized may 
result in correction of Fe deficiency in at least some species. Sul- 
furic acid sufficient to neutralize the CaCO, in 2 percent of the 
soil (all of the soil in the center of the pot) prevented Fe deficien- 
cy in PIS4619-5-1 soybeans. 


24665 Cation—anion balance in lime-induced chlorosis. Wal- 
lace, A.; Wood, R.A.; Soufi, S.M. (Univ. of California, Los An- 
geles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 15-25(1976). 
Lime-induced chlorosis in plants is characterized by some 
phenomena which fit into a simple hypothesis that internal pH 
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( both ventricles. Infarct weight and distribution in both ventricles 

were quantitated. The standard infarction resulted from single 

stage ligation of the left anterior descending coronary artery just 

beyond its midpoint and second left ventricular branch. It com- 
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upset due to shifts in cation-anion balances. These pH 
in precipitation of Fe in plants and fit our previous 
eaaatie chelation as an explanation of the multi- 
lime-induced chlorosis. The oft-times higher concen- 


caused by MgCO,. Wallace, A.; Patel, 
P.M.; Romney, E.M.; Alexander, G.V. (Univ. of California, Los 
Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 27-35( 1976). 
Plants were grown in several ¢ riments in which MgCO, 
been i into soil. The 
resulted in plants with Fe deficiency and this was partly overcome 
with Fe chelates. The disorder was also associated with low P and 
high Mg. When these problems were corrected, response to Fe 
chelates was more certain. Soil application of MgCO, was inhibito- 
ty of growth and Fe uptake in both Hawkeye and PI54619-5-1 
soybeans (Glycine max L.). Agricultural dolomite gave somewhat 
but slightly different response than MgCO3. 


24667 Zine induced iron deficiency in soybeans. Wallace, A.; 

Romney, E.M.; Patel, P.M. (Univ. of California, Los Angeles). 
. Soil Sci. Plant Anal.; 7: No. 1, 37-41(1976). 

When soybeams (Glycine max L. Merr. Bragg) were grown 

in solution culture, the PIS4619-5-1 cultivar was Fe-deficient when 

Zn level was 10-*M. Iron contents in leaves were reduced by 

high Zn level in the Hawkeye cultivar but less so than with the 

PI54619-5-1 cultivar. The high Zn resulted in depressed Fe con- 

tents in leaves, stems, and roots of both cultivars and in some 

i the Hawkeye cultivar. A high 


vulgaris L. cultivar Improved Ten- 

) were grown for three weeks in a simulated calcareous 

Yolo + 2 percent CaCO;) with Co, Ni, Zn, and Cu ap- 

i metal on the dry soil 
i 5 ppM as Fe EDDHA (ethylenediamine di(o-hydrox- 

y of the apparent Fe deficiency induced by heavy 

to Zn. Copper decreased Fe 


y irrigation 
water. Wallace, A.; Romney, E.M.; Alexander, G.V. (Univ “$4 
Los ). Commun. Soil Sci. Plant Anal.; 7: N 


Fe-inefficient PI54619-5-1 (Glycine max L. 
alcareous H 


47-49 — 


Merr. bse were grown in c ienda loam soil with 
different soil moisture levels, those in in soil were small and 
while those in very wet soil were larger and severely 

. The mineral composition, in part, was typical of lime-in- 

duced chlorosis. The chlorotic plants had increased levels of Mn, 


levels of soil organic matter in desert soil and 
on yields and mineral composition of barley 
Romney, E.M.; Wallace, A.; Cha, J.W.; Chil- 
. of California, Los Angeles). Commun. Soil Sci. 

1, 51-55(1976). 

Barley Sinniinite vulgare L. cultivar Atlas 57) was grown in 
m bare areas (low soil organic matter) and in soil 
th long established shrubs (moderately high soil organic 

). The plants were grown in pots with three replicates and 

without N fertilizer. Nitrogen fertilizer overcame only 
id decrease resulting from the low organic matter 
ts grown in soil nan under shrubs produced three 
dry weight as the low organic matter soil with N 
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added. Plants in the high organic soil also to N. Silicon 
levels in barley were decreased by N fertilizer and were higher in 
the plants from the low organic matter soil with and without N. 
Iron, Al, and Zn concentrations in the shoots were positively cor- 
related with N concentrations and negatively with those of Si. The 
plants grown in the low organic matter soil were high in Mn. Calci- 
um was positively correlated with Ba concentrations in shoots. Cal- 


24671 Use of waste pyrites from mine operations on highly 
careous soil. Wallace, A.; Mueller, R.T.; Patel, P.M.; Soufi, S.M. 
(Univ. of California, Los "Angeles). Commun. Soil Sci. Plant Anal.; 
7: No. 1, 57-60(1976). 

A waste pyrite material containing 45 percent S from a 
mine operation in Colorado when applied at a rate equivalent to 
400 metric tons/ha to a highly calcareous soil overcame Fe defi- 
ciency in the Fe-inefficient PI54619-5-1 soybeans (Glycine max 
L.). Zinc concentrations in leaves and stems were increased simul- 
taneously. On a slightly acid soil the same level of pyrite con- 
siderably acidified the soil and resulted in toxicities. In another ex- 
periment in which the pyrite was mixed with small quantities of 
toil and applied in bands in the center of the pot, only 1/10 as 
much pyrite was necessary to overcome the Fe deficiency in the 
soybeans. 


24672 Correction of iron deficiency in tomatoes grown 
hydroponically in sewage water. Patel, P.M.; Wallace, A. (Univ. of 
California, Los Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 
61-64( 1976). 

Tomatoes (Lycopersicon esculentum Mill. cultivar Beef- 
steak) were grown satisfactorily in secondary effluent sewage water 
from a residential area in Southern California as the nutrient solu- 
tion but with Fe supplied additionally. Foliar Fe spray was partially 
satisfactory while soluable Fe chelate and insoluble Fe-Fe oxide 
applied to roots were completely satisfactory. 


Fe isotope dilution methods to determine labile Fe in 
soil and Fe uptake from fertilizer sources. Wallace, A.; Patel, P.M.; 
Mueller, R.T. (Univ. of California, Los Angeles). Commun. Soil 
Sci. Plant Anal.; 7: No. 1, 65-75(1976). 

The labile Fe in calcareous soils is probably divided into at 
least two fractions. One is readily available to plants and another is 
potentially availabe either upon extraction with chelating agent or 
upon interaction with soil or plant roots of species which are effi- 
cient in the mobilization and uptake of Fe. Equilibrium of “Fe in 
soil does not result in a true measurement of labile Fe when plants 
are grown, but a close approximation can be obtained with use of 
a series of different levels of chelating agents with Fe equilbrated 
soils. Extrapolation to a zero level of chelating agents gives the 
amount of one fraction of labile Fe while the saturation point with 
high levels of chelating agent gives the amount of potentially 
available Fe. Differences in specific activity of DTPA (diethylene 
triamine pentaacetic acid) extracted Fe with that taken up by 
plants are partially explained by these effects. Different plants 
varying in susceptibility to Fe deficiency were grown in soil 
amended ted e low (S-treated) and high (lime-treated) soil pH. 
Carrier-free “Fe had been incorporated with the soil so that labile 
Fe, specific activity of “Fe in plants and soil extracts and propor- 
tion coming from fertilizer could be determined. One conclusion is 
that Fe,O,; more closely represented soil labile Fe than did 
FeEDDHA (ferric ethylenediamine di(o-hydroxyphenylacetic 
acid). The specific of “Fe in plants more closely followed 
that in an extract with 10-*? M EDTA (ethylenediamine tetraacetic 
acid) than other agents. In another test, the relationship was 
closest with 0.05 and 0.08 M DTPA and EDDHA. 


24674 Monocot—dicot variability in response to an iron 
oxide—metallic iron source. Wallace, A.; Patel, P.M.; Mueller, 
R.T.; Cha, J.W. (Univ. of California, Los Angeles). Commun. Soil 
Sci. Plant Anal.; 7: No. 1, 77-88(1976). 

Iron from a mixture of Fe oxide and metallic Fe was more 
available to corn (Zea mays L.) than it was to soybeans when the 
plants were grown in calcareous soil or in nutrient solution. All 
this Fe, however, was DTPA (diethylene triamine pentaacentic 
acid) extractable. In solution culture the Fe was available to the 
soybean (Glycine max L.) plants unless CaCO, was included in the 
nutrient solution. 


24675 Responses of Earlirose rice to iron, zinc, and BPDS 
when grown on calcareous soil. Chaudhry, F.M.; Wallace, A. (Univ. 
of California, Los Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 
1, 89-91(1976). 

The Earlirose cultivar of rice (Oryza sativa L.) grown in cal- 
careous Hacienda loam soil was extremely Fe deficient. The Fe 
deficiency was corrected by premixing 40 ppM Fe (as FeSO,) into 
the soil before transplanting plants. The Fe deficiency appeared to 


2610 
balance is 
changes 
hypothesis 
ple causes 
trations of Fe in chlorotic leaves compared with green leaves can 
be explained, at least in part, by the tendency of Fe-deficient 
plants to take up Fe at a more rapid rate when it becomes availa- 
ble than do Fe-sufficient _—. This is a result of cation-anion 
balance. Part of the Fe-efficient nature of the Hawkeye soybean 
(Glycine max L.) may be explained by its ability to take up Cl- 
which improves the internal cation-anion balance. Hawkeye 
soybeans, when Fe-deficient, assimilated much more “C from 
bicarbonate than did Fe-deficient PI154619-5-1 soybeans. 
level of FeEDDHA (ferric ethylenediamine (di(o-hydroxyphen- 
lacetic acid)) partially overcame the Fe deficiency induced by a 
high Zn level. 
24668 High levels of four heavy metals on the iron status of 
plants. Wallace, A.; Mueller, R.T.; Alexander, G.V. (Univ. of 
California, Los Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 
43-46( 1976). 
concentration in shoots while Ni increased it. Nickel decreased Mn 
in shoots; Zn and Co increased Mn in shoots. The FEEDDHA 
overcame none of these toxic effects of heavy metals even though 
the symptoms were similar to those of Fe deficiency. Nickel 
decreased the total quantity of cations in leaves. 
interactions and balances since Fe levels in leaves were not greatly 
different. 
24670 
grown 
dress, 
Plant 
desert 
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matter 
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be induced by high plant levels of Cu and Mn. Addition of Zn (40 
ppM as ZnSO,) intensified the Fe deficiency. The Fe addition did 
not overcome the effect of the Zn. BPDS’ (bathophenanthroline 
disulfonate), a chelator of Fe**, had little effect on the results. 


24676 Excess EDDHA in the nutrient solution on iron uptake 
by bush bean plants. Wallace, A.; Mueller, R.T.; Romney, E.M. 
(Univ. of California, Los Angeles). Commun. Soil Sci. Plant Anal.; 
7: No. 1, 93-96( 1976). 

Excess EDDHA (ethylenediamine di(o-hydroxyphenylacetic 
acid) had little effect on leaf concentrations of Fe in bush beans 
(Phaseolus vulgaris L. var Improved Tendergreen) when grown in 
nutrient solution at three pH values from 4.3 to 8.7. An excess of 
EDDHA 20 times that of Fe decreased yields slightly, but not as 
result of Fe deficiency. A resulting hypothesis is that chelated Fe 
can be transferred from chelating agent to uptake sites on roots 
without going in the ionic form through the solution around roots. 


24677 Lime chlorosis on on photosynthesis and wry of 

Kleinkopf, G.E.; Wallace, A.; Hartsock, 

T. (Univ. of California, Los >. Commun. soa Sci. Plant 
Anal. ; 7: No. 1, 97-99( 1976). 

decreased growth 37 percent rate 
by 33 percent, but had no influence on the rate of 

In another experiment Fe deficiency resulted in a 
mild percent decrease in the photosynthetic rate and a sight 
decrease in the transpiration rate. There were no differences in 


24678 Iron-phosphorous interactions in bush beans. Wallace, 
A.; Soufi, S.M.; Cha, J.W.; Romney, E.M. (Univ. of California, Los 
Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 101-104( 1976). 

Phosphorous deficiency and P excess in bush beans 
(Phaseolus vulgaris is L. cultivar Improved Tendergreen) both 
decreased Fe levels in leaves. The two highest P levels resulted in 
a trend of decreasing root growth at both low and high Fe levels. 
The leaf/root ratios of dry weight were increased as P levels in- 
creased as a result of decreased root growth. 


24679 Phosphorus levels on the ability of an iron-inefficient 
and an iron-efficient corn inbred to take up iron from nutrient solu- 
tion. Patel, P.M.; Wallace, A.; Clark, R.B. (Univ. of California, Los 
Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 105- 106(1976). 
The Fe-inefficient corn (Zea mays L.) inbred Ys,/Ys, was 
compared with the Fe-efficient WF9 inbred for ability to take up 
Fe from solution culture at different P levels. A high level of P 
Fe uptake more in the Ys,/Ys, than in the WF9 inbred. 

The Ys,/Ys, roots were high in P. 


24680 Behavior of iron-inefficient plants when grown in com- 
binations of calcareous and noncalcareous soils. Wallace, A.; 
Mueller, R.T. (Univ. of California, Los Angeles). Commun. Soil 
Sci. Plant Anal.; 7: No. 1, 107-110(1976). 

When Fe-inefficient plants were grown in mixtures of cal- 
careous Hacienda loam soil and noncalcareous Yolo loam soil 
compared with plants grown in unmixed soils, characteristics and 
composition of the plants including Fe deficiency were ome? 
intermediate to those with either soil alone. Noncalcareous soil ad- 
jacent to calcareous soil allowed PI54619-5-1 soybeans (Glycine 
max L.) to obtain sufficient Fe. 


24681 Comparison of the effects of high levels of DTPA and 
EDDHA on microelement uptake in bush beans. Wallace, A.; Soufi, 
S.M.; Alexander, G.V.; Cha, J.W. (Univ. of California, Los An- 
geles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 111-116(1976). 
Bush beans (Phaseolus vulgaris L. var Improved Ten- 


dergreen) were grown for 21 days in noncalcareous Yolo loam soil 
with 0, 500, and 1000 ppM of DTPA (diethylene triamine pen- 
_taacetic acid) and also of EDDHA (ethylenediamine di(o-hydrox- 
enna acid)) applied as the Na salts. The objective was to 

more of DTPA-increased uptake of some heavy metals. The 
high levels of both agents tended to depress yields and result in 
leaf symptoms of excesses of metals. Both agents resulted in large 


increases of Fe in shoots. DTPA resulted in much larger increases 
in Zn, Cu, Mn, Co, Ni, and Pb than did EDDHA. For Cu, Co, and 
Ni the proportional increases with DTPA were greater than that 
for Fe. Aluminum was increased more by EDDHA than by DTPA 
while Mo was increased almost equally by the two chelating 
agents. Chromium was increased slightly by sath agent, but V was 
unaffected. Leaf/stem ratios were increased by DTPA for Co and 
Ni and to a lesser extent for Fe and Zn indicating some transport 
through the plants as the metal chelates. Copper, Al, and Mn did 
not behave in this manner. 


24682 Iron oxide as an iron source in potting-soil a 
Wallace, A.; Mueller, R.T.; Kaaz, H.W. = of California, Los 
Angeles). Commun. Soil Sci. Plant Anal.; 7: No. 1, 125-127(1976). 


BIOMEDICAL SCIENCES, APPLIED STUDIES 2611 


A commercial product of Fe oxide-metallic Fe at rates of 2 

and 10 pounds per cubic yard (1.2 and 6 kg per cubic meter) in 

soil-sawdust and soil-bark mixtures was useful when Fe-inefficient 

plants were grown in containers. A high Zn level in the Ys,/Ys, Fe 

inefficient corn inbred (Zea mays L.) was associated with low Fe 
status. High Fe levels seemed to suppress Cd uptake. 
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24683 Ability of an iron-efficient and an iron-inefficient corn 
imbred to take up “Fe and FeSO, added to Yolo loam soil. Patel, 
P.M.; Wallace, A. (Univ. of California, Los Angeles). Commun. 
Soil Sci. Plant Anal.; 7: No. 1, 117-120(1976). 

The addition of CaCO; and MgCO, to Yolo loam soil (pH 
6) resulted in lower Fe concentrations in shoots of the Fe-ineffi- 
cient Ys,/Ys, corn inbred (Zea mays L.) and higher levels in 
shoots of the Fe-efficient WF9 inbred than in controls. When “Fe 
and without carrier FeSO, was blended with the soil, the specific 
activity was similar for the two inbreds in nonamended soils, but 
was increased in the Ys,/Ys, for the lime amendments. Sulfur 
acidification of soil decreased the ific activity of “Fe in shoots 
by increasing the pool of available Fe. From 5 to 33 percent of the 
Fe in plants came from the FeSO, source. ae © 
Ys,/Ys, with lime-amended soils and least in S-acidified soil. 
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REFER ALSO TO CITATION(S) 24298 


24684 Application of synchrotron radiation in biology. Holmes, 
K.C. (Max-Planck-Inst. fuer medizinische Forschung, Heidelberg). 
pp 809-822 of In Vacuum ultraviolet radiation physics. Koch, E.E. 
(ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The basic precepts of the structure of biological systems and 
methods that may be used for the physical examination of the 
genetics, biochemistry, and morphology of biological systems are 
reviewed briefly. Applications of synchrotron radiation as a source 
for x-ray diffraction analysis of sub-cellular structures in their na- 
tive state are discussed. Results are reported from studies on mem- 
brane function and molecular reactions during muscular contrac- 
tion in the flight muscles of the giant waterbug, Lethrocerus max- 
imus. (CH) 

loss of 


24685 Characteristic energy electrons in biological 
Isaacson, M. (Univ. of Chicago). pp 826-829 of In 


Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgeselischaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A field emission scanning transmission electron microscope 
was used to obtain characteristic energy loss spectra in the region 
of 2 eV to 600 eV of 25 keV electrons that traverse thin solid 
films of various biological molecules. Applications in elucidation of 
fundamental mechanisms involved in the radiation damage of 
biological molecules are discussed. (CH) 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


24686 Optical properties of nucleic acid and protein in the ex- 
treme ultraviolet. Inagaki, T. (Oak Ridge National Lab., TN); 
Hamm, R.N.; Arakawa, E.T.; Painter, L.R. pp 823-824 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 

ion physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Results are reported from attempts to determine the optical 
constants of calf thymus DNA and bovine plasma albumin in the 2 
to 82 eV region of photon energy. The effect of humidity levels on 
the molecular structure of solid DNA was also studied. (CH) 


2612 ERDA ENERGY RESEARCH ABSTRACTS 


24687 DNA binding protein from human placenta specific for 
ultraviolet damaged DNA. Feldberg, R.S. (Tufts Univ., Medford, 
MA); —_— L. Biochemistry; 15: No. 11, 2402-2408(1 Jun 


protein specific for ultraviolet irradiated 
ot from human placenta. The 
binding preparation is free of a polymerase, en- 
donuclease, and N-glycosidase activity. The binding activity is salt 
tt and is specific for double stranded irradiated DNA. 
DNA from which the pyrimidine dimers have been monomerized 
by the action of photolyase (photoreactivating enzyme) remains an 
effective substrate for the binding protein, suggesting that the 
protein recognizes photoproducts other than pyrimidine dimers. 
This is supported by the finding that DNA irradiated under condi- 
tions which introduce only pyrimidine dimers is not a substrate for 
the binding protein. Examination of three of the xeroderma pig- 
mentosum complementation groups has revealed no deficiency in 
this binding activity. 


24688 Action of bacteriophage T4 ultraviolet endonuclease on 
duplex DNA containing one ultraviolet-irradiated strand. Simon, 
T.J.; Smith, C.A.; Friedberg, E.C. (Stanford Univ., CA). Contract 
AT(04-3)-326. J. Biol. Chem.; 250: No. 22, 8748-8752(1975). 
Previous studies have indicated that the ultraviolet en- 
donuclease of bacteriophage T4 acts specifically at pyrimidine 
dimer sites in ultraviolet-irradiated DNA. At such sites the enzyme 
could conceivably catalyze endonucleolytic incision of the DNA 
either on the dimer-containing strand or on the strand directly op- 
posite to the dimer. In the present work, a direct test of these al- 
ternatives was made. Substrate molecules containing one irradiated 
and one unirradiated strand were prepared from differentially 
isotopically labeled purified complementary strands of bac- 
teriophage lambdaDNA. Following incubation with the enzyme, 
the sedimentation profiles of the DNA strands in alkaline sucrose 
density gradients were compared. The results show that the en- 
zyme selectively nicks the irradiated strand. 


IN PLANTS 


24689 Optical properties of chloroplasts and red blood cells in 
the vacuum uv. Williams, M.W. (Oak Ridge National Lab., TN); 
Arakawa, E.T.; Birkhoff, R.D.; Hamm, R.N.; Schweinter, H.C.; 
MacRae, R.A. pp 825 of In Vacuum ultraviolet radiation physics. 
Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The uv-absorption spectra was determined for chloroplasts 
in the energy range 2 eV to 22 eV and for packed red blood cells 
in the energy range 2 eV to 10.6 eV. An analysis is given in terms 
proteins and lipids in the 
chloroplasts and proteins and water in the erythrocytes. (CH) 


IN ANIMALS 
REFER ALSO TO CITATION(S) 24689 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 24689 


24690 (CONF-750927—5) Remarks on the radiation chemis- 
try of radiation in cells. Powers, E.L. (Texas Univ., Austin 
(USA). Lab. of Radiation Biology). 1975. Contract AT(40-1)- 
3408. 18p. Dep. NTIS $3.50. 

From 5. sym on microdosimetry; Varbania Pallanza, 
Italy (22 ae. 1975). 

Séveral models of the actions of compounds that sensitize 
cells"to x-irradiation are reviewed and commented on. The elec- 
tron sequestration model is described in detail and typical experi- 
mental results upon which it is based are reviewed. The varieties of 
responses induced by a number of sensitizers and their antagonists 
are stressed; there is no single, simple chemical explanation that 
can account for all the results. However, the importance of the 
e~/sub aq/ — .OH relation is evident in all the experimental results 
with the compounds tested to date. 


24691 (COO—2066-28) Progress report, September 1, 
1975—April 1, 1976. Borek,E. (Energy Research and Develop- 
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ment Administration, Oak Ridge, Tenn. (USA). Technical Infor- 
—— Center). 1976. Contract E(11-1)-2066. 6p. Dep. NTIS 
3.50. 

Hypermethylation of the DNA of mammalian cells exposed 
to uv irradiation was demonstrated. The extent of hypermethyla- 
tion is a function of the log of the uv dose. The synthesis in vitro 
of a specific protein, ovalbumin, is potentiated by the addition of 
tRNAs from the oviduct of mature laying hens or from the oviduct 
of immature chicks which have been previously stimulated by es- 
trogen. Ethionine, a hepatocarcinogen in female rats, can simulate 
the effect of an estrogen, both cytological and in ovalbumin 
synthesizing capacity, in the oviduct of the immature chick. 


24692 Sensitivity to x-rays in terms of mitotic delay (S/sub d/) 
and killing (S/sub k/): correlation between S/sub d/ and S/sub k/ for 
sub-lines of murine leukaemic cells. Rosenberg, H.M.; Robinson, 
J.K. Horng, M.F.L.; Gregg, E.C.; Nygaard, O.F. (Case Western 
Reserve Univ., Cleveland). Int. J. Radiat. Biol.; 29: No. 2, 197- 
200( 1976). 

Murine leukemic cells were exposed to acute doses of 250 
kV x rays. Results suggested a positive joint relationship between 
radioinduced reproductive death and radioinduced mitotic delay. 
The results are consistent with explanations involving a common 
major target such as DNA for mitotic delay and for killing. The 
correlation observed may be explained if the probability for un- 
balanced-growth-related death increases with the amount of un- 
balanced growth and the amount of unbalanced growth increases 
with the duration of mitotic delay. (HLW) 


24693 Cell division og aya for activation of murine leu- 
kemia virus in cell culture by irradiation. Otten, J.A.; Quarles, 
J.M.; Tennant, R.W. (Oak Ridge National Lab., TN). Virology; 70: 
No. 1, 80-87(Mar 1976). 

” Actively dividing cultures of AKR mouse cells were exposed 
to relatively low dose-rates of y radiation and tested for activation 
of endogenous leukemia viruses. Efficient and reproducible induc- 
tion of virus was obtained with actively dividing cells, but cultures 
deprived of serum to inhibit cell division before and during y ir- 
radiation were not activated, even when medium with serum was 
added immediately after irradiation. These results show that cell 
division was required for virus induction but that a stable inter- 
mediate similar to the state induced by halogenated pyrimidines 
was not formed. In actively dividing AKR cell cultures, virus ac- 
tivation appeared to be proportional to the dose of radiation; the 
estimated frequency of activation was 1-8 x 10-5 per exposed cell 
and the efficiency of activation was approximately 0.012 induc- 
tions per cell per rad. Other normal primary and established mouse 
cell cultures tested were not activated by y radiation. The require- 
ment of cell division for radiation and chemical activation may 
reflect some common mechanism for initiation of virus expression. 
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BASIC STUDIES 
REFER ALSO TO CITATION(S) 24688, 24690 


24694 Induction of radioresistance in Escherichia coli. Pollard, 
E.C.; Achey, P.M. (Pennsylvania State Univ., University Park). 
Biophys. J.; 15: No. 11, 1141-1154(Nov 1975). 

The effect of prior treatment by inducing agents on the 
radioresistance of cells of Escherichia coli has been studied. In 
order to separate the induction process from the radiation-damage 
process, cells were first treated with inducing agents such as ul- 
traviolet light, ionizing radiation, or nalidixic acid, allowed to 
become induced by incubation for 50 min and then given rifampin 
to prevent further induction. They were then tested for radiation 
sensitivity. It was found that all strains tested except recA~, lex, 
and recB~ showed very apparent protection. Induction by uv had 
the most effect and by nalidixic acid the least. The time course of 
development of protection was observed in one case: it is 50 per- 
cent established in 15 min. The absence of effect in recA~ and 
lex~ is explainable by the fact that these cells cannot be induced, 
for example, for prophage or the inducible inhibitor of post-ir- 
radiation DNA degradation. We suggest that the inducible inhibi- 
tor of postirradiation DNA degradation is one factor in a recovery 
system possessed by E. coli cells. 


cally 

o- of Rochester, NY). Genetics; 83: No. 2, 285- 301(Jun 
). 

The effect of 16 different genes (rad) conferring radiation 

sensitivity on chemically induced reversion in the yeast Saccharo- 

myces cerevisiae was determined. The site of reversion used was a 
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well-defined chain initiation mutant mapping in the structural gene 
—. for iso-1-cytochrome c. High doses of EMS and HNO, 

in decreased reversion of cycl-131 in rad6, rad9 and 
joe seein compared to the normal RAD + strains. In addition, 
rad52 greatly decreased EMS reversion of cyc1-131 but had no ef. 
fect on HNO,-induced reversion; rad18, on the other hand, in- 
creased HNO,-induced reversion but did not alter EMS-induced 
reversion. When NQO was used as the mutagen, every rad gene 
tested, except for rad18, had an effect on reversion; rad6, rad9, 
rad15, rad17, rad18, rad22, revi, rev2, and rev3 lowered NQO 
reversion while rad1, rad2, rad3, rad4, rad10, rad12, and rad!6 in- 
creased it compared to the RAD + strain. The effect of rad genes 
on chemical mutagenesis is discussed in terms of their effect on uv 
mutagenesis. It is concluded that although | the nature of the repair 
pathways may differ for uv- and i induced mutations in 
yeast, a functional repair system is uired for the induction of 
mutation by the chemical agents NOQO, EMS, and HNQO,. 


RADIATION EFFECTS ON ANIMALS 


REFER ALSO TO CITATION(S) 24486, 24493, 24603, 24604, 
24605, 25042 


24696 pp Considerations and 
for studies concerning the effect of low-level expo- 

sures to environmental contaminants. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The overall purpose of this project is to assemble and 
review relevant information, define inherent difficulties of low- 
level radiation exposure studies, discuss the tractability of these 
problems, and evaluate and adapt epidemiological and statistical 
methods for studying them. The primary focus is on studies where 
ionizing radiation is of concern. Data are included from an, 
analyses of Hanford mortality data, an undertaking in which we 
not only hope to elicit considerable information on the relationshi 
of radiation exposure to mortality patterns, but also one in whi 
we expect to gain experience and develop methods for dealing 
with this type of data. 


24697 (CONF-730915—, pp 261-268) Environmental radia- 
tion with thermoluminescent dosimeters. Geiger, E.L.; 
Sanchez, E.A. (Eberline Instrument Corp., Santa Fe, NM). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases 

Ther t ya eal (TLD) provides one method 

of documenting environmental radiation dose rates near nuclear 
. Factors that affect the accuracy and precision of TLD 

measurements have been evaluated using badges with five solid 
lithium fluoride dosimeters sealed in plastic. Data obtained from 
1968 to date (July 1973) indicate that vcareful attention to anneal- 
ing and reading can provide an accurate and precise documenta- 
tion of background radiation dose rates. In-transit exposure was 
found to be the largest variable, and this error can be eliminated 
by local annealing and reading. With the TLD program described, 
a change at the site perimeter as small as 10 mrem/year can be 
measured, but the problem is to identify the reason for the change. 
Changes in background radiation dose rates due to snow cover, 
soil moisture, and various other natural phenomena, and natural 
differences in dose rates at various locations near a nuclear power 
station complicate the interpretation of TLD data. For best results, 
the monitoring program should be designed to compare indicator 
and reference station measurements as well as pre-operational and 
operational measurements. 


24698 (CONF-730915—, pp 432-438) Dosimetry for radioac- 
tive noble gases. Soldat, J.K.; Bramson, P.E.; Parker, H.M. 
(Battelle Pacific Northwest Lab., Richland, WA). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

This is'a survey of conventional methods and results in the 
dosimetry of the noble gases, with special reference to the environ- 
mental considerations relating to nuclear energy applications. 
Radon problems will be excluded, as will all issues specific to 
medical applications of the gases. (Physiological input data from 
medical work is, of course, an important part of the required 
dosimetry information.) Among the dosimetry methods is the well- 
known Monte Carlo method of W. Snyder, et al., at ORNL. This 
will be briefly put in perspective, as a relevant paper by the ORNL 
group is included in this volume. The normally low and variable 
concentrations of the mixed noble gases in the environment lead to 
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problems both in ‘‘calculational dosimetry’’ and in field measure- 

ments. The phases selected for comment will mainly relate to 

reasonable perspective in accounting for such secondary and terti- 

~ —— pathways as the drinking of water containing dissolved 
le gases. 


24699 (CONF-730915—, pp 420-431) Calculations of the ab- 
sorbed dose to a man immersed in an infinite cloud of krypton-85. 
Snyder, W.S.; Dillman, L.T.; Ford, M.R.; Poston, J.W. (Oak Ridge 
National Lab.. TN). 1973. 

Fro: Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973), 

Symposium on noble gases. 

A person exposed to an infinite cloud of krypton-85 is ex- 
posed to at least seven sources of radiation: (1) photons emitted in 
air, (2) beta particles emitted in air, (3) photons and beta particles 
emitted by krypton-85 present in the air passages of the lungs, (4) 
photons and beta particles emitted by krypton-85 present in body 
tissues, (5) bremsstrahlung produced in air, (6) bremsstrahlung 
produced by beta particles incident on the body, (7) bremss- 
trahlung produced within the body. The energy spectra of scat- 
tered photons are calculated by the method of Dillman and half 
these spectra are taken as incident on the body, producing doses 
to body organs as in MIRD Pamphlet No. 5. Doses to various or- 
gans, e.g., red bone marrow, gonads, etc., from sources (1) and 
(5) above are calculated by interpolation from these results. Dose 
to skin from source (2) is calculated by integration of Berger's 
point kernel (MIRD Pamphlet No. 7) in air. Doses from sources 
(3), (4), (6), and (7) are calculated by methods developed by the 
authors of internal sources of photons and beta particles. If the in- 
tensity in the cloud is 1 ~Ci/m*, a dose to skin at a depth of 7 


mg/cm? is roximately 1.8 rad/a; to the lungs, 32 mrad/a; ova- 
ries, 6.2 m a; and testes, 16 mrad/a. 

24700 (DHEW/FDA—76-8026, pp 11-14) Overview of 
Federal agency radiation protection I. Augustine, R.J. 


1975. 
In 7th annual national conference on radiation control. 

Some topics discussed are: uranium fuel cycle standards; 
development of plutonium and transuranium standards; water stan- 
dards; natural radioactivity; the phosphate industry; radon in natu- 
ral gas; environmental effects of high-voltage electrical transmis- 
sion; medical x-rays; occupational radiation exposure; and EPA 
policy statements. (HLW) 


24701 (DHEW/FDA—76-8026, pp 15-19) Overview of 
— agency radiation protection activities. Il. Schwartz, S.A. 
In 7th annual national conference on radiation control. 

Some topics discussed are: responsibilities of ERDA and 
other federal agencies; nuclear facility licensing; yoy principles 
of the Nuclear Regulatory Commission; radiation doses to person- 
nel; design of facilities and equipment that contain, store, or trans- 
port radioactive material; radiation protection training programs; 
transportation surveillance program; and effluent and environmen- 
tal monitoring contract program. (HLW) 


24702 cease pp 21-25) Overview of 
Federal agency radiation protection activities. II. Villforth, J.C. 
1975. 


From 7. annual national conference on radiation control; 
ae Massachusetts, United States of America *USA*® (27 Apr 
) 


In 7th annual national conference on radiation control. 

Some topics discussed are: procedural regulations of the 
FDA; scientific basis for regulatory programs; standards for lasers 
and diagnostic x-ray equipment; genetically significant dose from 
medical x-ray exposure; development of bone marrow and other 
organ dose models; and evaluation of thyroid and bone marrow 
doses. (HLW) 


24703 (DHEW/FDA—76-8026, pp 26-59) 
radioactive releases from the nuclear fuel cycle. Turnage, J.C. 1975. 

From 7. annual national conference on radiation control; 
Hyannis, Massachusetts, United States of America *USA® (27 Apr 
1975). 

In 7th annual national conference on radiation control. 

The following topics are discussed: the nuclear fuel cycle; 
radioactive effluents during mining, milling, conversion to UF., en- 
richment, and fuel fabrication; radioactive releases from nuclear 
power plants; radioactive effluents during reprocessing of spent 
nuclear fuel; effect on public health of radioactive releases 
the nuclear fuel cycle; the probability and consequences of nuclear 
accidents; and implications for energy policy. (HLW) 


24704 (DHEW/FDA— 76-8026, pp 60-69) Skeptical viewpoint 
of nuclear power. MacKenzie, J. 1975. 
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From 7. annual national conference on radiation control; 
= Massachusetts, United States of America *USA® (27 Apr 


In 7th annual national conference on radiation control. 

Some topics discussed are: hazards of large releases of *K 
and tritium; poe building of light-water reactors in relation 
to the energy crisis; opposition to nuclear power plants; problems 
of waste storage; effectiveness of the emergency core cooling 
system; lethal effects of strontium and plutonium; public health 
problems of plutonium; and the use of coal, solar energy, and wind 
power as alternatives to nuclear power. (HLW) 


24705 (DHEW/FDA— 76-8026, pp 70-76) Radiologist’s view 
of the efficient use of diagnostic radiation. McClenahan, J.L. 
(F.A.C.R., LA.C.P., Philadelphia). 1975. 
From 7. annual national conference on radiation control; 
Massachusetts, United States of America *USA® 7 Apr 


‘In 7th annual national conference on radiation control. 

Emphasis is placed on the excessive and unnecessary use of 
x rays for diagnostic examinations. In many cases the only benefit 
to the patient is psychological reassurance and radiologists some- 
times subject the patient to unnecessary x radiation to obtain illus- 
trations for research The moral obligation of the radiolo- 
gist to refuse to make an x-ray diagnosis is discussed. (HLW) 


24706 (DHEW/FDA— 76-8026, pp How patients view 
the efficient use of diagnostic radiation. Laws, P. 1975. 
From 7. annual national conference on radiation con 
Massachusetts, United States of America °USA® QT 


In 7th annual national conference on radiation control. 

Some topics discussed are: lack of communication between 
doctors and patients; requirements of hospitals and employers for x 
rays without justification for these requirements, effects on patient 
of long time delays and numerous retakes; activities of the FDA 
Bureau of Radiological Health; and recognition of the it as an 
integrative factor in the diagnostic radiation system. (HLW) 


24707 (DHEW/FDA— 76-8026, pp 85-95) Radiation exposure 
considerations in the design of electronic products for consumer use. 
McConnell, D.R. (Amana Refrigeration, Inc., Amana, IA). 1975. 

From 7. annual national conference on radiation control; 
a is, Massachusetts, United States of America *USA® (27 Apr 

In 7th annual national conference on radiation control. 

A review is given of the design, manufacture, quality con- 
trol, and testing of microwave ovens to ensure that they comply 
with federal regulations. Some aspects of the review are common 

to all electronic products regulated under the radiation control for 

Health and Safety Act of 1968. The majority of microwave ovens 

frequen about 600 to 675 watts to the oven cavity, utilizing a fixed 
Factors 
per day 


5). 


magnetron tube which is driven at about 4000 volts. 

and location of people in relation to the oven. Various 

fpes of door seals and an interlock for shutting the oven off when 

the door is opened are described and illustrated. Before an oven 

design is inte on telling guage 
carried out. (HLW) 


24708 (DHEW/FDA— 76-8026, pp 96-105) Consumer protec- 
tion: how much and who decides. Cowgill, C.A. 1975. 

From 7. annual national conference on radiation con 
Massachusetts, United States of SUSA® QT 


In 7th annual national conference on radiation control. 

Some topics discussed “are: safety characteristics of elec- 
tronic products such as color television sets and microwave ovens; 
impossibility of lay consumer determining frequency, severity, and 
probability of injury from radiation emissions; leakage of x radia- 
tion from color television sets; costs of safety standards to con- 
sumer; user habits and attitudes such as ignoring directions in in- 
struction booklets; and consumer participation such as Consumers 
Union petition to amend the federal microwave standard and 
meetings of the technical electronic products radiation safety stan- 
dards committee. (HLW) 
24709 aan te pp 128-135) Field surveillance 
of certified x-ray equipment. Britain, R.G.; Hazle, A.J.; McHard, D. 


1975. 
From 7. annual national conference on radiation con 
5) Massachusetts, United States of SUSA® (27 = 


In 7th annual national conference on radiation control. 

Some topics discussed are: enforcement program for diag- 
nostic x-ray; evaluation of manufacturer's reports; product testing 
in FDA laboratories; inspection of completed assembly of the x-ray 
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machine; state contracting plans for x ray inspections; national 
Department 


diagnostic 
of Health. (HL 
24710 (DHEW/FDA—76-8026, pp 136-143) Survey of mam- 
exposure levels and techniques used in Eastern Pennsyl- 
Bicehouse, H.J. 1975. 


From 7. annual national conference on radiation control; 
— Massachusetts, United States of America *USA® (27 Apr 


In 7th annual national conference on radiation control. 
Radiation exposures from routine mammographic 
techniques utilized by 70 facilities in eastern Pennsylvania for a 
craniocaudal mammograph on a medium-density, medium-sized 
breast ranged from 0.25 to 47 R. Five facilities apparently 
overexposed and underdeveloped their films resulting in the 
highest exposures observed. Approximately one-third of the facili- 
ties did not follow the film supplier's recommendations for image- 
receptor development. Approximately two-thirds of the x-ray units 
surveyed had measured half-value layers consistent with total filtra- 
tions of from 1.0 to 2.5 mm of aluminum. Apparently, three-fifths 
of the surveyed facilities had not optimized their mammographic 
procedures for x-ray energies and image-receptor development. 
This lack of optimization led to a blurring of techniques and expo- 
sures making various techniques statistically indistinguishable in 
the lower ranges of exposures; e.g., less than 5 R. The overall 
range of exposures is consistent with an empirical factor due to the 
ee 's choice of desired density. The desired density dif- 
rences for the same im receptor cause ex, re dif- 

ferences of up to a factor en. anes st 


24711 (DHEW/FDA—76-8026, pp 144-146) Post-treatment 

From 7. annual national conference on radiation control; 

eu States of America *USA® (27 Apr 


In 7th annual national conference on radiation control. 

It is emphasized that to justify the use of radiation the pa- 
tient must derive a benefit. Guidelines are presented in an attempt 
to define conditions in which the probability of the patient receiv- 
ing a benefit is sufficiently great to justify the additional post-treat- 
ment radiation exposure. In general, post-treatment radiographs 
are a benefit to the patient only when they indicate that radio- 
graphically detectable lesions have not been treated and the dental 
treatment performed is inappropriate for the individual patient's 
oral environment. (HLW) 


24712 (DHEW /FDA—76-8026, pp 148-153) Pennsylvania’s 
in mass screening. Gerusky, T.M. 1975. 

From 7. annual national conference on radiation control; 

, 7! Massachusetts, United States of America *USA® (27 Apr 


In 7th annual national conference on radiation control. 

A policy statement issued in 1972 by the Assistant Secretary 
for Health and Scientific Affairs of the Department of Health, 
Education, and Welfare recommended that community chest x-ray 
surveys should not be used as a screening procedure for the detec- 
tion of cardiopulmonary disorders and that when chest x-ray 
screening programs are justified for selected population groups, the 
full size photograph, rather than the miniature film, is preferred. A 
survey conducted in 1974—75 revealed that chest x rays were 
required for prisoners, prison employees, school employees, food 
handlers, and students who wished to participate in sports. 
Meetings were held with medical associations in the hope of 
stopping the local mass-screening operations. Of 27 groups in 
Pennsylvania involved in tuberculosis screening, 12 groups refused 
or were unwilling .to phase out their photofluo 
procedures. The yalhion will be resolved by regulation. (HLW) 


24713 (DHEW/FDA—76-8026, pp 154-156) Overview of 
i? es in diagnostic medical x-ray examinations. Benson, 


From 7. annual national conference on radiation control; 
Pe Massachusetts, United States of America *USA® (27 Apr 
In 7th annual national conference on radiation control. 

ity assurance is defined as reduction of patient expo- 
sure and improvement in film quality. The history of quality as- 
surance programs is briefly reviewed. The Dental Exposure Nor- 
malization Technique for improving dental practices and dental 
equipment is discussed. Data on exposure of patients to medical 
radiation show wide variations. Some causes of poor film quality 
are inconsistent machine output, poor beam alignment, timer inac- 
curacy, improper film-screen combination, and poor film-screen 
contact. (HLW) 
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24714 (DHEW/FDA—76-8026, pp 157-159) Task force's 
viewpoint of the current BRH Program. Gonad shield, Part F. 
Dolezal, A. 1975. 

From 7. annual national conference on radiation control; 
Massachusetts, United States of America °USA® (27 


In 7th annual national conference on radiation control. 

A previous report on radiation protection during diagnostic 
exposure is reviewed. Some topics discussed are: Task Force regu- 
lations for the model by which routine use of patient shielding or 
om shielding would be ee shielding in relation to collima- 


24715 (DHEW/FDA— 76-8026, pp 160-165) BRH Gonad 
Shielding Program: where it has led. Arcarese, J.S. 1975. 

From 7. annual national conference on radiation control; 
oa. Massachusetts, United States of America *USA® (27 Apr 


In 7th annual national conference on radiation control. 

Some topics discussed are: Bureau of Radiological Health 
guidelines; types of gonad shields; specific area shielding; gonad 
shielding guidelines; and publication of pamphlet on types of 
— circumstances under which they should be used. 


24716 (DHEW/FDA— 76-8026, PP. Proposed regula- 
tions on dosimetry certification. Weiss, B.H. 19 

From 7. annual national conference ng Tadiation control; 
oem. Massachusetts, United States of America *USA® (27 Apr 


1975). 

In 7th annual national conference on radiation control. 

Some topics discussed are: development of testing laborato- 
ry concept; need for establishing a film dosimetry calibration 
laboratory; federal agency to direct a continuing performance test- 
ing program; need for regulatory device to compel personnel 
dosimetry suppliers to submit to testing; and criteria for testing of 
personnel dosimetry suppliers. (HLW) 


24717 (DHEW/FDA— 76-8026, pp 206-212) Latest develop- 

ments in emergency preparedness planning. Collins, H.E. 1975. 
From 7. annual national conference on radiation control; 

7 Massachusetts, United States of America *USA® (27 Apr 


In 7th annual national conference on radiation control. 

Emergency preparedness is discussed under the following 
headings: federal administrative actions concerning emergency 
preparedness; technical guidance; training; review of state 
radiological emergency response Id assistance effort; and 
federal response programs under fe trey (HLW) 


24716 (DHEW/FDA— 76-8026, pp 213-217) Use and misuse 
of the Beir Report and NCRP Report No. 43. Hilberg, A.W. 1975. 

From 7. annual national conference on radiation control; 
Sam, Massachusetts, United States of America "USA® (27 Apr 
1975) 


In 7th annual national conference on radiation control. 

The BEIR report on the effects on populations of exposure 
to low levels of ionizing radiation is being used as a radiation pro- 
tection guide and to establish radiation standards. This was not the 
intent of the document. Several statements most often used in the 
misinterpretation of the BEIR report are quoted and discussed. Re- 
port 43 of the NCRP substantiates the value of the BEIR —_ 


and brings to attention the 
warnings and restrictions of the use of the BEIR report. ( ww) 


24719 pp 218-232) Radiation protec- 

tion philosophy and estimates. NCRP Report 43 (1975), NAS- 

Ae Report (1972, UNSCEAR Report (1972). Casarett, 
-W. 1975. 

From 7. annual national conference on radiation control; 
Hyannis, Massachusetts, United States of America *USA® (27 Apr 
1975). 

In 7th annual national conference on radiation control. 

The purpose of the NCRP report no. 43 was to determine 
what influence the epidemiological and experimental radiobiologi- 
cal reports of the past several years should have on current NCRP 
radiation exposure standards. The position of the NCRP is that the 
lowest practicable radiation level below the recommended dose 
limits is the fundamental basis for establishing radiation protection 
standards, and on the assumption that the most important health 
hazards do not have a dose threshold. The BEIR report states that 
societal needs can be met with far lower average exposures and 
risks than permitted by the current Radiation Protection Guide of 
170 millirems per yr, and that the current Guide is unnecessarily 
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standards and a discussion is similarities and differences 
between the BEIR and UNSCEAR —s (HLW) 


24720 (DHEW/FDA—76-8026, pp 233-234) Report of the 
task force on nationwide evaluation of x-ray trends. Ward, J.O. 


1975. 
From 7. annual national conference on radiation control; 
a Massachusetts, United States of America *USA* (27 Apr 


In 7th annual national conference on radiation control. 

Objectives of the NEXT program are to identify optimum 
components of a survey, provide for uniform data collection, pro- 
vide a system for assigning program priorities, and provide a 
system for measuring program effectiveness. Studies on new 
methods of o dose estimation are discussed and the problem 
of credibility of NEXT data is considered. (HLW) 


24721 (DHEW/FDA—76-8026, pp 238-242) Report of the 
Task Force on personnel dosimetry. Lloyd, L.L. 1975. 

From 7. annual national conference on radiation control; 
= Massachusetts, United States of America °USA® (27 Apr 


He 7th annual national conference on radiation control. 
dations of the workshop on personnel dosimetry 
are pomened and conditions under which reliability testing is to be 
performed are listed. A baseline study of commercial personnel 
dosimeter services was conducted to evaluate the state-of-the-art 
of personnel dosimeters and to test current and proposed standards 
that apply to evaluation and testing of dosimeters. The Task Force 
recommended that: the conference support the NRC in the 
development of regulations requiring licensees to utilize tested per- 
sonnel dosimetry services; the conference support continued ef- 
forts by the Task Force and the various federal agencies in evalua- 
tion of existing standards pertaining to personnel dosimeters and to 
the development of new criteria and standards which can be ap- 
plied to the testing laboratory and to suppliers of personnel 
) 


24722 (DHEW/FDA—76-8026, pp 243-246) Summary of 
RTC activities. 1975. 

From 7. annual national conference on radiation con 

In 7th annual national conference on radiation control. 

A summary of Regional Training Committee activities is 
presented with regard to assessment of training needs and imple- 
mentation of training, mechanisms of communication, formal train- 
ing courses in basic radiological health and radiation emergency 
planning, and other training services. A summary of available 
training resources is presented. Recommendations of the National 
Training Coordination Committee are as follows: continue the 
RTC concept, broaden the role of the NTCC; the individual should 
assess its regional resources; increase financial support of RTC; 


24723 (DHEW/FDA—76-8026, pp 275-278) Workshop sum- 
mary reports. Parrott, M. 1975. 
From 7. annual national conference on radiation con 
Massachusetts, United States of America *USA® 
In 7th annual national conference on radiation control. 
Summaries are presented of the activities of the following 
workshops: develop criteria for an adequate state radiological 
health program for radiation sources not covered under the atomic 
energy act; develop user assistance programs at the state level to 
improve diagnostic x-ray quality; define the role and functions of 
states in the implementation of current and transporta- 
tion standards, regulations, and guidelines; explore and define the 
role of paid radiation consultants in assuring use compliance with 
state regulations; develop guidance to state radiation health pro- 
grams in the control and regulation of multiphasic screening mo- 
bile laboratories; evaluate federal efforts in assisting states in emer- 
gency response planning; develop criteria for the evaluation and 
distribution of radioactive sources and devices manufactured in 
nonagreement states; and evaluate the radiation protection prac- 
tices in nuclear medicine. (HLW) 


24724 (DHEW/FDA—76-8026, pp 249) Report of the Task 
Force on Lacker, D.K.; Porter, B.J.; Wat- 
kins, G. 1975. 


From 7. annual national conference on radiation control; 
Hyannis, Massachusetts, United States of America *USA® (27 Apr 
1975) 


‘In 7th annual national conference on radiation control. 


(HLW) 
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(UCRL—51879(Rev.1)) External dose estimates for fu- 
ture Bikini Atoll inhabitants. Gudiksen, P.H.; Crites, T.R.; Robison, 
W.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 3 Mar 1976. Contract W-7405-Eng-48. 37p. Dep. NTIS 


“To evaluate the 


rveyed 
on Bikini and Eneu Islands in June of 1975. An in- 
tegral part of the survey included measurements of gamma-ray ex- 
ayn which are used to estimate external gamma-ray — 

ble: values shores are generally of the order 10 to > 20 
aghly 30 to 100 wR/h. Eneu Island, however, is charac- 
or less uniformly distributed gamma radiation 
10 uR/h over the entire island. These data, in 
ne Ser n statistics and expected life styles, al- 
to estimate the potential external gamma-ray doses as- 
housing locations along the lagoon road 
rior portions of Bikini Island as well as along 
Island. As expected, living on Eneu Island 
doses: 0.12 rem during the first year and 2.9 
y The highest values, 0.28 rem during the first 
-9 rem over 30 years, may potentially be received by in- 
living within the interior of Bikini Island. Other options 

under consideration produce intermediate values. 


24726 Radioprotection of hospital workers in contact with 
radioactive patients. Jean-Claude, D. (Univ., Liege). pp 303-305 of 
In Recent advances in nuc medicine. Tokyo; First World Con- 
gress of Nuclear Medicine (1974). 

From 1. world con of nuclear medicine and exhibition 


by Japan = 1974). 


_Some ro aca are: patients as sources of external 

and contamination; assessment of exposure of nursing 

-_ maximum permissible dose for hospital staff; responsi- 

of hospital for administrative and physical control; and 
recommendations for reducing doses and organization of informa- 
tion of staff to provide signaling system of radioactive pa- 
tients and elopment of safety measures. (HLW) 


24727 (LF-tr— 123) Combined injury caused by nuclear 

sions. Messerschmidt, O. (Technische Univ. Muenchen (F.R. 
many)). Apr 1976. Translation of ‘’Kombinationsschade als Folge 
nuklearer Explosionen,’’ Sonderdruck aus Chirurgie der Gegen- 
wart: Volume 4, Unfallchirurgie, Urban and Schwarzenberg, Mu- 
nich, Berlin, Vienna. 94p. Dep. NTIS $5.00. 

Some topics discussed are: effects of nuclear weapons and 
combined injuries; effects of the pressure shock wave; effects of 
thermal radiation; burns caused by whole-body irradiation; whole- 
body irradiation and open skin-muscle wounds; radioactive con- 
tamination of wounds and burns, whole-body irradiation and frac- 
tures; and abdominal injuries and operations combined with whole- 
body irradiation. (HLW) 


(COO—3097-11) Effect of radiation on normal he- 
matopoiesis and on viral induced cancers of the hematopoietic 
system. Technical progress report, August 1, 1974—May 1, 1975. 
Okunewick, J.P. (Allegheny General Hospital, Pittsbu: urgh, 
(USA). Cancer Research Unit). 1975. Contract AT(11-1)-3097. 
4lp. Dep. NTIS $4.00 

Studies carried out during the above period on viral leu- 
kemia have conclusively shown that the pluripotent hematopoietic 
colony forming stem cell (CFU-S) is a target cell for the leukemia 
virus. Treatment of this cell population with antiserum prepared in 
syngeneic mice against the disease resulted in inactivation of up to 
50 percent of the CFU-S obtained from the spleens of viral leu- 
kemic mice. At the same time, normal serum had no effect on 
these cells, nor did the antiserum have any effect on normal CFU- 
S. Data indicated that a considerable time delay, on the order of a 
week, preceded the expression of the viral antigen in the leukemic 
CFU-S, but that it could be seen at all times after that up to the 
terminal point of the disease. We examined the effect of the virus 
on DNA synthesis (S-phase cells) in the CFU-S immediately after 
virus injection. The results showed that a doubling of the number 
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of cells in S could be seen as early as four hours after introduction 

of the virus into the animal. Studies with ethidium bromide, an in- 

hibitor of viral reverse transcriptase, were found to be in agree- 

ment with this observation. When given to viral leukemic animals 

in combination with fractionated exposure to x-ray, the data sug- 

pea that ethidium bromide did act to extend survival somewhat, 
tt not much over that seen through the use of x-ray alone. 


24729 (UCRL—52081) Age-dependent radiosensitivity of 
mouse oocytes. Koehler, C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Jun 1976. Contract W-7405S-eng-48. 
24p. $3.50. 


It has been shown that there are three distinct phases of 
radiosensitivity in oocytes of prepubertal mice: a period of rapidly 
increasing sensitivity between 0 and 4 days of age; a period of con- 
sistent, high sensitivity between 5 and 18 days of age; and a period 
of decreasing sensitivity from 19 to at least 21 days of age. Two 
distinct phases have been demonstrated for the rate of population 
decline of the oocytes of primary follicles: an initial period of rapid 
loss from 0 to 4 days of age; and a period of much slower loss 
from 5 through 23 days of age. Correlations have been drawn 
between the first two phases of radiosensitivity and morphological 
changes in the oocyte, and between the third phase of radiosen- 
sitivity and endocrinological changes in the maturing animal. The 
reaction of oocytes to radiation has been separated into two 
categories: immediate death (within 24 hours); and delayed death 
(over the entire lifespan of the animal). (auth) 


24730 Comparative research on the effect of different dosis of 
total body irradiation with a 4 MeV linear accelerator on sperm 
production, peripheral blood and bone marrow of pure strain adult 
rabbits. de Eston, V.R.; de Eston, T.E. (Univ. of Sao Paulo, 
Brazil). pp 16.1-16.4 of In Recent advances in nuclear medicine. 
Tokyo; First World Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 

INF-740926—. 

Male rabbits sot exposed to single whole-body doses of 50 
to 600 rad from a 4 MeV linear accelerator. Samples of sper- 
matozoa, blood, and bone marrow were obtained before irradiation 
and at intervals up to 12 weeks following irradiation. Results 
showed that the LD/sub %/3./ for rabbits was below 600 rad. 
Decreased motility was observed in the spermatozoa; DNA of 
blood cells was decreased and there was a reduction in the number 
of lymphocytes. (HLW) 


24731 Low-dose radiation effects on the brain of the 
mammalian fetus. Kameyama, Y.; Hoshino, K. (Nagoya Univ., 
Japan). pp 1215-1217 of In Recent advances in nuclear medicine. 
Tokyo; First World Conference of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
es okyo, Japan (30 Sep 1974). 

CONF-740926—. 

X radiation at a single dose of 25 R prolonged significantly 
the cell cycle time of matrix cells of telencephalon in 10-day CF 1 
mouse embryos. The prolongation was due to lengthening of G2 
period. At the same time, pyknotic cells in the matrix layer in- 
creased more than five times of control level, indicating a 
threshold dose of x-ray for causing acute cell death in embryonic 
brain is lower than 25 R in mice. 


24732 Imm studies of canine bone marrow chimeras. 
Rapaport, F.T.; Lawrence, H.S.; Bachvaroff, R.J.; Cannon, F.D.; 
Watanabe, K.; Blumenstock, D.E.; Mollen, N.; Ayvazian, J.H.; Fer- 
rebee, J.W. (New. York Univ. Medical Center, NY). Transplant. 
Proc.; 8: No. 2, 249-253(Jun 1976). 

When prospective male or female recipients from the 
Cooperstown colony were exposed to supralethal total body ir- 
radiation and were reconstituted with bone marrow obtained from 
genotypically DL-A-identical littermate or nonlittermate donors 
such treatment resulted, in regularly reproducible fashion, in the 
establishment of a long-term state of chimerism with no evidence 
of graft-versus-host disease in any of the recipients. The resulting 
chimeras have survived thus far for 882-1466 days, with donor red 
cell antigen and leukocyte sex marker evidence of the persistence 
of chimerism. Subsequent challenge of the chimeras with renal and 
skin allografts obtained from the specific donor of marrow resulted 
in the long-term survival of such transplants without any evidence 
of rejection for 833—1402 days. Skin allografts obtained from 
other dogs were, however, accorded first-set rejection times. 
Recent studies indicate that the state of allogeneic unresponsive- 
ness produced by supralethal total body irradiation and bone mar- 
row transplantation also extends to other organs from the donor of 
marrow, including heart, liver, pancreas and duodenum, and lung. 


2616 
The procedures for evaluation of IND and NDA applica- 
tions were reviewed by FDA and the state members of the Task 
Force believe th 
expeditious han 
the final rule on 
state regulatory 
maceutical rese: 
training is no lon; 
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24733 (UCD—34P210X2) Studies of the repair of radiation- 
induced in 


Annual progress report. 
(California Univ., Davis (USA). Dept. of Genetics). [nd]. Contract 
E(04-3)-34. 2p. Dep. NTIS $3.50. 

Genetic characteristics of mu’ sensitive mutants linked 
to the X chromosome were studied. mutants increase loss 
and nondisjunction of chromosomes in female meiosis and are sen- 
sitive to radiation and mutagens. A study of chemical charac- 
teristics of the mutant suggested the existence of two separate 
forms of postreplication repair. One pathway is not caffeine sensi- 
tive and does not require recombination related functions; the 
second pathway appears to be caffeine sensitive and 
shares functions involved in meiotic recombination. (HLW) 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


REFER ALSO TO CITATION(S) 24481, 24491, 24500, 24501, 
24541, 24582, 24696, 24700, 24701, 24723 


24734 (BNWL-SA—5523) FOOD: an interactive code to cal- 
culate internal radiation doses from contaminated food products. 
Baker, D.A.; Hoenes, G.R.; Soldat, J.K. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). ao Contract E(45-1)-1830. 8p. 
(CONF-760407—3). Dep. NTIS $3.5 

From Conference on ane modeling and simula- 
po Cincinnati, Ohio, United States of America *USA® (20 Apr 

6). 

An interactive code, FOOD, has been written in BASIC for 
the UNIVAC 1108 to facilitate calculation of internal radiation 
doses to man from radionuclides in food products. In the dose 
model, vegetation may be contaminated by either air or irrigation 
water containing radionuclides. The model considers two 
mechanisms for radionuclide contamination of vegetation: direct 
deposition on leaves and uptake from soil through the root system. 
The user may select up to 14 food categories with corresponding 
consumption rates, growing periods and either irrigation rates or 
atmospheric deposition rates. These foods include various kinds of 
produce, grains and animal products. At present, doses may be cal- 
culated for the skin, total body and five internal organs from 190 
radionuclides. Dose summaries can be displayed at the local ter- 
minal. Further details on percent contribution to dose by nuclide 
and by food type are available from an auxiliary high-speed 

printer. This ge oe also includes estimated radionuclide concen- 
a in soil, plants and animal products. 


24735 (CONF-730915—, pp 469-471) 
— noble gases. Morken, D.A. (Univ. 


From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

S sium on noble gases. 

physical properties of these gases, since they are nonreactive 
chemically under physiological conditions. A property of interest 
for the non-radioactive gases is their solubility in the various body 
tissues and fluids. Some of these noble gases have the additional 
ay of radioactivity. The combination of radioactivity and 

solubility permits the identification of a critical organ according to 
established procedures. The pathological response is not always 
test, or even of singular importance, in the organ so identified 
calculation. Biological responses are desired for a prudent 
evaluation of the biological effect, but the choice of response and 
the mode of irradiation pose a large problem. The radioactive 
gases decay schemes inchide t the emission of alpha particles, beta 
particles, positrons, and electron capture; and this decay is some- 
times accompanied by gamma radiation. The resulting daughter 
—- may be foreign or natural to the body; whether stable or 
radioactive, all are reactive chemically. The effects due to the 
radiation, however, probably exceed those chemical effects which 
may result. Radon has no stable isotope. The radon isotopes decay 
— through the emission of alpha particles. The biological 
m radon may arise in greater measure from its daughter 
anne which include alpha particle, beta particle, and gamma 
ray emitters, than from the parent radon. The consequences of 
these properties are discussed with particular reference to krypton- 
85 and radon-222. 
pp 492-500) Relation between cumu- 
lative exposure to lung dose, and lung cancer risk. 
— = Ay for Radiation Protection, Munich). 1973. 
Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973), 


effects of the 
ochester, NY). 
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In Symposium on noble gases. 

The dose/exposure-ratios regarding the influence of uncom- 
bined radon-daughters for the bronchial region resulting from dif- 
ferent dosimetric models are compared. For dose evaluation, the 
uncombined fraction of the total potential a-energy in the inhaled 
air seems to be a more suitable parameter than the uncombined 
activity-fraction of RaA only. The mean dose to the basal cell 
layer in the medium bronchi is probably not considerably higher 
than the mean dose to the total bronchial tree. Under normal con- 
ditions in mines, a ratio of 0.4 to 1.0 rad/WLM can be expected. 
In the second part of the paper, the observed lung cancer-risks 
among uranium miners in the USA and the CSSR are discussed. 
Although the relative risk coefficient is similar for both groups, the 
absolute risk coefficient in the CSSR-group is significantly higher 
than in the USA-group of miners. On the basis of these data, an 
absolute lung cancer-risk of 10 to 20 cases/10* person-years per 
WLM is recommended for radiation protection purposes. Finally, 
the risk concept for the assessment of an exposure limit for urani- 
um miners is discussed. The derived life time limit of 100 to 200 
WLM for occupational exposure is comparable with the limit 
derived from the 15 rem/year-concept. 


24737 (CONF-730915—, pp 501-506) Biological effects of 
radon on the lung. Morken, D.A. (Univ. of Rochester, NY). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

The biological effects of radon on the lung arise primarily 
from the alpha decay of the short-lived decay products of radon 
inhaled. Radon is chemically inert and so is distributed throughout 
the body according to its solubility in the various body tissues. The 
daughter products are isotopes of polonium, bismuth, and lead, 
which are treated individually by the tissues and fluids, within the 
confines of their brief half-lives. Experiments with inhaled decay 
products indicate the dose to lung is much greater than to the rest 
of the body. Extensive injury was done to the bronchial tree, but 
the lesions did not lead to bronchial tumors. After irradiation 
ceased, these lesions were quickly repaired. Permanent changes, 
but no cancer, were seen in the region of the respiratory 
bronchioles. Compared to other alpha emitters in the lung, the 
alpha radiation from radon is particularly inefficient in producing 
radiation-specific tumors. The conclusion is taken that the radia- 
tion effects of alpha emitters may be inconsequential compared to 
the chemical effects of the alpha emitters. 


24738 (CONF-730915—, pp 527-531) Review of the uranium 
miner experience in the United States. Hilberg, A.W. (National 
Academy of Sciences, Washington, DC). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 

Symposium on noble gases. 

Mining of uranium ores ee a very small scale began in the 
United States in 1898. In 1948 mining of uranium ores increased 
Significantly as a result of the increasing demands of the atomic 
energy program, particularly, the weapons program. It was well- 
known that radioactivity was associated with uranium ore and 
potential health hazards had been identified as early as 1921. It 
was then suggested that the large number of lung cancers found in 
the Schneeberg miners could possibly be caused by ionizing radia- 
tion. Radiation exposure to the lungs of uranium ore miners comes 
about because of varying concentrations of radon decay products 
in the mine atmosphere. Measurements of the amount of radioac- 
tivity in mine atmospheres began in the United States in 1950 and 
between 1951 and through 1968, approximately 43,000 measure- 
ments were made in about 2,500 uranium mines. Periodic medical 
surveys were made starting in 1950, but it was not until 1954, that 
a concerted effort was made to examine all miners. At this time an 
epidemiological study was begun by the U.S. Public Health Service 
to determine the effects of uranium mining with particular empha- 
sis on the problem of lung cancer induction. The study of the 
miners, the results of which have been published, revealed a 
distinct and somewhat dramatic increase in lung cancer. This in- 
crease has been ascribed to the radiation exposure to radon- 
daughters. Because of the presence of a number of other potential 
occupational carcinogens in the dust of underground mines, there 
has been some question as to whether radon and radon-daughters 
constitute the principal cause of increased lung cancer risk among 
these miners. 


24739 (CONF-730915—, pp 532-539) Radiological health sig- 
nificance of radon in natural gas. Johnson, R.H. Jr.; Bernhardt, 
D.E.; Nelson, N.S.; Calley, H.W. Jr. 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

Natural gas contains varying amounts of radon-222 which 
becomes dispersed within homes when natural gas is used in un- 


MAN 
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vented appliances, such as kitchen ranges and heaters. The 
dividual from use of natural gas in these appliances was estimated 
conditions to be 0.015 and 0.054 rem per year 
hen extrapolated to the United States population at 
i i population tracheobronchial dose equivalents 
were 1,874,000 and 854,000 person rems per year for these ap- 
pliances, or a total of 2,728,000 person-rems per year. A review of 
exposure conditions, lung model parameters, dose conversion fac- 
possibly result year. For perspective, the 
concentrations and 


» 0.3 to 3 percent of normal radon background, and 

03 to 0.08 percent of normal lung cancer mortality. It was con- 

cluded that radon in natural gas does not contribute significantly 
respiratory cancer mortality in the United States. 


(CONF-730915—, pp 602-604) Radiation protection in 
mines: a review. H y, D.A. (City Univ. of New 
York). 1973. 
From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 
Symposium on noble gases. 

The consequences of the exposures to external and internal 
radiation which can occur in the mining of uranium ores are well- 
documented. Methods for evaluating and controlling these hazards 
have been developed by health protection agencies and the urani- 
um mining companies. These procedures have been described in 
numerous reports from a number of the i ing coun- 
tries. The only feasible procedure for reducing exposure to exter- 
nal radiation is limitation of working time. Controls of radon and 
radon-daughters are directed at reducing influx of radon and dilu- 
tion ventilation to supply uncontaminated air to working areas. 
Many different methods are employed depending on the particular 

uranium mine so the health 

must adjust procedures to fit the conditions in 

‘ontrol of long-lived radioactive dust is usually ac- 

complished by the dust-suppression methods used to control silica 

dust. In some circumstances, where high-grade ore is being mined, 

additional controls may be required to reduce concentrations of 
long-lived alpha emitting elements to acceptable levels. 


24741 (CONF-730915—, pp 605-611) Radon protection in 
uranium mines. Pradel, J. (Atomic Energy Commission, Fontenay- 
aux-Roses, France). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on 

In uranium mines, is present with its daughter 
products which may be fixed on different particles, the form of 
which is described. It is well-known that uranium miners may con- 
tract some pulmonary diseases when radon-daughter concentra- 
tions are too high during long periods. The origin of lung cancer is 
confirmed by animal experiments. To have a good protection, 
practical limits for radon and radon-daughter concentrations are 
established and individual monitoring is initiated. This monitoring 
must be well-fitted because the actual levels are almost up to max- 
imum permissible levels. Ventilation is the most important 
technique to control radon and radon-daughter concentrations. 
Some —— investigations in an experimental mine are 


24742 (CONF-730915—, pp 612-629) Some radiological 
health aspects of radon-222 in liquified petroleum gas. Gesell, T.F. 
(Univ. of Texas, Houston). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 


(24 


jum on noble gases. 

Natural Gas ( Gas (NG) soateees | at the wellhead contains vary- 
ing quantities of radon-222. Previous studies of wellhead gas from 
several gas fields have indicated concentrations ranging to 1450 
pCi/l at standard temperature and pressure. When natural gas is 

to remove impurities and heavier, more valuable 


widely used as a domestic fuel and as a chemical feedstock, is 
composed principally of propane and ethane. Potential human ex- 
posure to radon-222 and its progeny contained in NG and LPG 
can occur in a variety of ways to both occupational groups and to 
members of the general public. The paper includes an identifica- 
tion of the pathways of human exposure, the results of approxi- 
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mately 400 measurements of radon-222 concentrations in retail 
LPG and domestic NG supplies, and measurements of radon-222 
concentrations in gas processing plant streams. An exposure model 
for the domestic fuel usage pathway is also presented. 


24743 (CONF-730915—, pp 630-636) Personnel dosimetry of 
_ K-: radon-daughters. Becker, K. (Oak Ridge National Lab., 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 

Symposium on noble gases. 

te youre boon ingrensing intevest 
in monitoring the individual exposure of persons to radon and, 
more importantly, the radon progeny attached to aerosol particles. 
Several devices have been proposed. These include the following: 
passive detectors based on nuclear track emulsions and track 
etching foils; semi-active systems in which the aerosols are col- 
lected ‘electrostatically and detected by scintillator/film combina- 
tions or track etching; and active systems based on the collection 
of aerosols on a filter, and integrating measurement of the alpha 
flux from the filter by TLD or track films. All these systems have 
drawbacks, which have been minimized in a small active system 
based on alpha particle track etching which was originally 
developed at ORNL in 1969. Since then it has undergone substan- 
tial laboratory and field testing, and has been subjected to various 
improvements. The system is briefly discussed. 


24744 (CONF-730915—, pp 647-653) Environmental radia- 

tion standards considerations for krypton-85 and radon. Martin, 

aoe ot W.A. (Environmental Protection Agency, Washington, 
). 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 

Symposium on noble gases. 

To ensure adequate public health protection, the Environ- 
mental Protection Agency is charged with the responsibility of 
establishing appropriate standards for controlling radioactive 
materials in the environment. Two noble gases are presently of in- 
terest to EPA, namely naturally occurring radon (radon-222) and 
fission-produced krypton (krypton-85). To establish standards per- 
taining to these gases, information on source concentration, source 
control and effectiveness, and estimates of health effects must be 
utilized when available. From this viewpoint, the control of kryp- 
ton emission from nuclear fuel reprocessing plants and the concen- 
trations of radon in natural gas will be discussed. 


24745 (DHEW/FDA—76-8026, pp 110-113) Soil density 
meter incident. Dolezal, A. 1975. 

From 7. annual national conference on radiation control; 
is, Massachusetts, United States of America *USA® (27 Apr 

In 7th annual national conference on radiation control. 

As packages were being transferred from one plane to 
another at a metropolitan airport, an instrument fell from a 
package and was picked up by a handler. The instrument 
was a soil density meter containing a “’Cs/**‘Am/Be source. Moni- 
toring of the package and hands of the cargo handler revealed very 
little contamination. Photographs of the incident were taken by a 
television crew and a news report contained several inaccuracies 
and misinterpretations. (HLW) 


24746 (DHEW/FDA—76-8026, pp 114-116) Cobalt incident. 
Fisher, E. 1975. 

From 7. annual national conference on radiation control; 
r —. is, Massachusetts, United States of America *USA® (27 Apr 

In 7th annual national conference on radiation control. 

A hot cell operator entered a hot cell containing an exposed 
“Co source of 120,000 curies. The source had been irradiating 30- 
gallon drums of teflon for 12 hrs. The monitoring system of the 
facility is described in detail. The cell operator was using a 50,000 
curie source in addition to the 120,000 curie source. As he en- 
tered cell No. 2 he saw either the primary source or certain physi- 
cal barriers that normally are not seen. As he exited he saw that 
two alarms had been tripped. The exposure was estimated to be 40 
R per second for 6 seconds. He was admitted to the hospital and 
the whole body dose was estimated to be 400 rad based on 
chromosomal aberration studies. Various aspects of the incident 
are discussed. (HLW) 


24747 (DHEW/FDA—76-8026, pp 117-119) Kerr—McGee in- 
cident. McHard, D. 1975. 
From 7. annual national conference on radiation control; 
H ~ ra Massachusetts, United States of America *USA® (27 Apr 
) 
In 7th annual national conference on radiation control. 


gas containing radon were compared to current radon guides, 

natural background radon, and normal lung cancer moftality 

statistics. These comparisons indicated that natural gas represents 

about 0.9 to 1.5 percent of the guide of 0.33 pCi/l derived from 

3). 

hydrocarbons, the radon becomes concentrated in the ethane and 
propane fractions. This concentration apparently takes place dur- 
ing fractionation because of the similar boiling points of radon, 
propane, and ethane. Liquified Petroleum Gas (LPG), which is 
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A contamination incident at the Kerr-McGee Corporation in 
November 1974, was reported to the AEC and the Oklahoma 
State Department of Health. The health physics personnel 
discovered skin contamination in an employee; no source within 
the plant could be found. The contamination was alleged to be due 
to a glove leak, but no leak could be found. An investigation 
revealed the apartment of the employee to be extensively con- 
taminated with moderate levels of plutonium. An investigation of 
the Kerr-McGee plutonium plant by the OCAW International 
Union resulted in three citations of violations of AEC require- 
ments. The death of the employee a short time later in a car ac- 
cident was reported as accidental and not related to radiation ex- 
posure. It is emphasized that the case was very complex and that 
oversimplification should be guarded against. (HLW) 


24748 pp 120-127) Regulation of 
radioactive Halperin, J.A. 1975. 
From 7. annual national radiation con 

Massachusetts, United States of SUSA*® 


In 7th annual national conference on radiation control. 

The following topics are discussed with regard to activities 
of the Bureau of Drugs: the final order of the regulation on 
radioactive drugs and biologics; the nuclear pharmacy issue; the in- 
terrelationships between the Bureau of Drugs and the Bureau of 

on the control of radiobiologics; the January 1975 meet- 
ing | between representatives of the Bureau and the Task Force on 
Rad of the Conference of Radiation Control Pro- 
gram Directors; activities with specific ucts; and a description 
of the Bureau's actions with regard to NCRP report on thyroid 
blocking. (HLW) 


24749. (DHEW/FDA—76-8026, pp 166-169) Natural radioac- 
tivity im the environment: the Florida phosphate study. Clark, U. 


From 7. annual national conference on radiation con 
Massachusetts, United States of SUSA® 


In 7th annual national conference on radiation control. 

Some topics discussed are: effects of phosphate mining on 
public health and the environment; concentrations of uranium and 
daughter products in phosphate ore; investigations of phosphate 
mining areas by the Florida Division of Health; development of an 
instrument for aerial survey of bac’ nd radiation; evaluation of 
drinking water supplies; and use of waste products from mining 
operations for construction material. (HLW) 


24750 (DHEW/FDA— 76-8026, pp 170-173) Status of urani- 
um ro  h_ca, and plutonium standard development. Mar- 
tin, J.E. 

From 7. annual national conference on radiation control; 
is, Massachusetts, United States of America °USA® (27 Apr 


In 7th annual national conference on radiation control. 
Uranium fuel cycle standards were reviewed by federal 
agencies and an appendix to ~~ document by the Nuclear Regula- 
tory Commission is discussed. a pertains just to light- 
water cooled nuclear power plants. EPA standard is proposed 
to limit doses to human populations and to limit the discharge of 
long-lived materials into the environment to prevent long-term 
buildup of significant radionuclides. The standard will limit the 
dose to man to 25 millirems per yr for the whole body and 75 mil- 
lirems per yr to the thyroid. (HLW) 


standards for the safe drinking water act 


H 
1975). 


Radioactivity 
act of 1974. Ellett, W.H. 


1975. 

From 7. annual national conference on radiation control; 
Hyannis, Massachusetts, United States of America °USA® (27 Apr 
1975). 
In 7th annual national conference on radiation control. 
Some topics discussed are: maximum contaminant levels 
and monitoring requirements of the EPA; technical considerations 
on which proposed regulations are based; detection limits for *H, 
Sr, Sr, I, “Cs, and gross beta; limitations of monitoring to 
systems distributing surface water to more than 100,000 persons 
and systems downstream from nuclear facilities; ratio of allowed 
limits for **Ra and **Ra in drinking water; Ra dose to bone sur- 
faces based on chronic ingestion of and **Ra; application of 
radiation risk estimates to the case of radium ingestion; and com- 
parison of task force report and EPA estimates of estimated total 
risk from radium. (HLW) 


24752 Case oi external cesium-137 exposure of rare anatomical 
localization. Krushkov, I.; Daskalov, A.; Kusmanova, P.; Konstan- 
tinova, B.; Mikhailov, M.; Kodjeikova, A. (Inst. of Radiology, 
Sofia). pp 1404-1406 of In Recent advance in nuclear medicine. 
Tokyo; First World Conference of Nuclear Medicine (1974). 


BIOMEDICAL SCIENCES, APPLIED STUDIES 2619 


From 1. world of nuclear medicine and exhibition 
0, Japan (30 Sep 1974). 
CONF-740926—. 


A 30-yr old man placed a metallic capsule containing '"Cs 
in his shirt pocket and handled the capsule with both hands. Four 
days later he noticed erythema and vesiculation of the skin of the 
chest and he noticed pain and numbness of the fingers 11 days 
after exposure. At 19 days gastrointestinal symptoms appeared and 
at 22 days he consulted a physician and was hospitalized. Changes 
in blood, bone marrow, chromosomes, and skin of the chest, neck, 
and hands are described up to 40 days post-exposure. TW) EKG 
observations revealed no pathologic changes in the heart. (HLW 


24753 Characterization of recipient radiation dose from a plu- 
tonium-238 pulse generator. Brackenbush, L.W.; Endres, G.W.R.; 
Griffin, B.1.; Nelson, LC. (Battelle Pacific Northwest Labs., 
Richland, WA). pp 1410-1412 of In Recent advance in nuclear 
awe . Tokyo; First World Conference of Nuclear Medicine 

From 1. world congress of nuclear medicine and exhibition 

meeting; Tokyo, Japan (30 Sep 1974). 
CONF-740926—. 

Measurements were made of photon and neutron dose 
equivalents of a **Pu pulse generator used in nuclear heart 
pacemakers. Dose equivalents to various organs of a simulated 
recipient are presented. Doses to those associated with the 
recipient were estimated and it was concluded that an individual 
could be located within 25 cm of a pacemaker recipient for one 

year and receive a total dose including an radiation of 
= twice the background radiation dose. (HLW) 


ANIMALS 
REFER ALSO TO CITATION(S) 24585, 24735 


24754 (BNWL—2000(Pt.4), pp 83-86) Dosimetry of internal 
emitters. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The distribution of radiation dose in the walls of the G. I. 
tract from ingested, insoluble beta emitters was both calculated 
and measured. The median lethal ingested *Ru-’*Rh activity con- 
centration in adult dogs was about 3 mCi/kg (2.75 mCi/kg 
produced a delayed death, °LDso, whereas 3.5 mCi/kg produced 
an acute death, "LD,.). The median lethal concentrations in rats 
for acute death were about 9 mCi/kg "*Ru-"*Rh; 17 mCi/kg “Y 
and 5000 mCi/kg '**Pm. The LDso dose to critical tissue (crypt 
cells) in the dog gut was about 4000 rads with a 95 percent con- 
fidence interval of 1500-6500 rads. The LD» dose to critical tissue 
in rats was about 3300 rads with a 95 percent confidence interval 
pte to 4100 rads; values very close to those determined for 


24755 (CONF-730915—, pp 416-419) Physiology of the noble 
= Featherstone, R.M.; Settle, W.; Althouse, H. (Univ. of 
ifornia, San Francisco). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 

The noble gas series of elements, for many years considered 
inert in a chemical sense, are known to have biologic activities that 
must be considered in any attempt to assess the possible hazards of 
having radioactive isotopes of these elements liberated in our en- 
vironment. Although much is known about the biology of xenon, 
reports of effects from low concentrations of helium have been 
made. The anesthetic properties of xenon will be reviewed in some 
detail including the possible biologic implications of xenon’s bind- 
ing at very specific internal sites of proteins and the effects of this 
binding on the affinity of heme proteins. The surprising observa- 
tions that helium substituted for nitrogen at ordinary pressures 
reduced the baseline heart rate and the concentration of en- 
dogenous plasma catecholamines of dogs will also be discussed. 
Possible mechanisms by which these gases might be altering nor- 
mal biologic responses will be presented. Biologic effects of neon, 
argon, and krypton are less well-documented, but the theoretical 
— ¢ of their possible associations in biological systems are 


24756 (CONF-730915—, 507-519) ae effects of 
daily inhalation of radon and its at short-lived daughters in experimen- 
tal animals. Palmer, R.F.; Stuart, B.O.; Filipy, R.E. (Battelle 
Pacific Northwest Labs., Richland, WA). 1973. 
From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 1973). 
Symposium on noble gases. 
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Syrian golden hamsters, C57BL mice, and specific- 
pathogen-free rats were exposed simultaneously in groups of 16 
animals each for 90 hours per week to aerosols consisting of radon 
plus 3000—6000 Working Levels of radon-daughters with and 
without 18 mg/m? carnotite uranium ore dust. Condensation nuclei 
concentrations ranged from 2000—4000 per ml and from 
90,000— 120,000 per mi in the chamber without and with uranium 
ore dust, respectively. At 4 months of exposure only one of the 
rodents remained alive. Histopathology of radon-daughter exposed 
mice includes acute interstitial pneumonitis, severe pulmonary con- 
gestion, and supperative rhinitis; mice inhaling radon-daughters 
with ore showed these lesions plus macrophage proliferation, al- 
veolar septal cell hyperplasia, and bronchial epithelial hyperplasia. 
Hamsters inhaling radon-daughters showed proliferating lesions 
characterized by alveolar septal thickening, bronchiolar epithelial 
hyperplasia, septal fibrosis, and occasionally adenomatoid metapla- 
sia and squamous metaplasia. Hamsters inhaling radon-daughters 
with ore dust showed similar effects plus granulomatous response 
and intense septal fibrosis. Rats inhaling radon-daughters showed 
lesions similar to those of hamsters but more focalized with classic 
radiation pneumonitis; rats exposed to radon-daughters with ore 
showed similar lesions, with greater consolidation and pneu- 
moconiosis. These findings will be discussed in relation to pulmo- 
nary pathology in uranium miners. 


24757 Embryotoxicity of Astatine-211. Borras, C. (Thomas 
Jefferson Univ., Philadelphia); Brent, R.L.; Gorson, R.O. pp 335- 
339 of In Recent advances in nuclear medicine. Tokyo; First 
World Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 

See CONF-7409 

exteriorized and examined for number, condition, and position of 
the embryonic sites. The rats were then injected intravenously with 
*'At. When the injected rats were compared with controls, the fol- 
lowing effects were observed: an increase in embryo lethality; a 
of malformations. (HLW) 


24758 Histochemical studies of the effect of radiophosphorus on 
testis in Swiss albino mice during postnatal development. Srivastava, 
P.N.; Kaul, R.A. (Univ. of Rajasthan, Jaipur, India). pp 1219-1221 
of In Recent advances in nuclear medicine. Tokyo; First World 
Conference of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 


(30 Sep 1974). 

Phosphorus-32 was injected into mice aged 1 day to 4 
weeks in a dose of 1 wCi/g body weight. No radiation sickness was 
observed during the experimental period. The animals were autop- 
sied at weekly intervals for 6 weeks. Histochemical examinations 
of the testes were made for succinic dehydrogenase, esterase, al- 
kaline ——. lipids, nucleic acids, and carbohydrates. The 
results in relation to metabolism of the testes is 
discussed. 


24759 Radiation doses and effects estimated for aquatic biota 
exposed to radioactive releases from LWR_ fuel-cycle facilities. 
Blaylock, B.G.; Witherspoon, J.P. (Oak Ridge National Lab., TN). 
Nucl. Saf.; 17: No. 3, 351-361( 1976). 

Aquatic organisms are exposed to radionuclides released to 
the environment during various steps of the nuclear fuel cycle. 
Routine releases from these processes are restricted in compliance 
with the International Commission on Radiological Protection, 
which recommends limits for radiation doses to the general public. 
It is generally accepted that aquatic organisms will not receive 
damaging external radiation doses in such environments. Because 
of the possible bioaccumulation of radionuclides, however, there is 
concern that aquatic organisms might be adversely affected by in- 
ternal doses. The objectives of this article are to estimate the 
radiation dose received by aquatic biota from the different 
Processes and to determine the major dose-contributing 
radionuclides and to assess the impact of estimated doses on 
aquatic biota. Dose estimates are made by using measurements of 
radionuclide concentrations in the liquid effluents of representative 
facilities. Where such measurements are not available, predicted 
radioactive releases to the aquatic environment are used. The ef- 
fects of chronic low-level radiation on aquatic organisms are 
discussed from somatic and genetic viewpoints. On the basis of the 
body of radiobiological evidence accumulated to date, no signifi- 
cant deleterious effects are predicted for populations of aquatic or- 

ganisms exposed to the estimated dose rates resulting from routine 
eae from conversion, enrichment, fabrication, reactor and 
reprocessing facilities. At the doses estimated for milling and min- 
ing operations, it would be difficult to detect radiation effects on 
aquatic populations. However, the significance of such radiation 
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exposures to pulations cannot be fully evaluated without 
further peddle = of chronic iow-level radiation. 


24760 (LF-tr— 121) Experimental research on the effects of in- 
halation of two beta emitters: cerium-144 and cerium-141. Study of 
shortening of life and inducement of cancer. Effect of dose and car- 
rier. Skupinski, W.; Masse, R.; Lafuna, J. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux- Roses, 92 (France)). Mar 1976. 
Translation of IAEA-SM—202/401. 12p. Dep. NTIS $3.50. 

The toxic effects of beta emitters following inhalation were 
compared with those of alpha emitters administered in the same 
way. One hundred rats were contaminated with acidic cerium-144 
chloride by inhalation. The initial activities deposited ranged from 
0.5 to 10 microcuries, exposing the animals to doses ranging from 
500 to 5,000 rads. The lifetime was shortened as a function of the 
dose administered, and lung cancer was induced in about ten 
animals which had received the highest doses. Another experiment 
is currently being performed on cerium-141, an activate which has 
been inhaled in the form of an oxide or chloride. The doses ad- 
ministered have ranged from 50 to 2,000 rads. Other animals have 
inhaled stable cerium oxide. The onset of lung cancer has already 
been observed in the animals having inhaled cerium-141. The lo- 
calization and histologic type of the cancer induced by the three 
beta emitters are comparable to those observed after inhalation of 
an alpha emitter. 


PLANTS 
REFER ALSO TO CITATION(S) 24585, 24759 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 24735 


24761 (BNL—20909) Kinetics of total body retention and 
clearance of xenon and krypton after inhalation. Susskind, H.; At- 
kins, H.L.; Cohn, S.H.; Ellis, K.J.; Richards, P. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1976. 4p. (CONF-760802—1). 
Dep. NTIS $3.50. 

From 11. international conference on medical and biologi- 
cal engineering; Ottawa, Canada (2 Aug 1976). 

The total body retention of Xe-127 and Kr-79 and their 
clearance rates following inhalation were measured in vivo. These 
data are useful for refined Xe-127 dosimetry calculations, to deter- 
mine the potential radiation hazard of fission product Kr-85, and 
more generally to study the behavior of anesthetic gases. While 
data are available on the solubilities and partition coefficients of 
Xe and Kr in fat, blood, and other individual body constituents, 
few measurements of their retention and clearance from the entire 
body have been reported 


24762 (CONF-730915—, pp 472-483) Kimetics and distribu- 
tion of xenon-133 and krypton-85 in the human body. Turkin, 
A.D.; Moskalev, Yu.I. (Inst. of Biophysics, Moscow). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 


(24 
on noble gases. 
The yoo of “Kr and “Xe metabolism were studied in 


experiments on 15 male human beings whose ages ranged from 25 
to 50 years. The half-life of *Xe in the lungs varied from 18 to 42 
seconds, with an average half-life of 30 seconds. The elimination 
of '*Xe from the blood is nearly the same as that for the lungs. 
The half-lives of '*Xe in the muscle and fat tissues ranged from 0, 
1 to 0, 42 and 4.6 to 7.4 hours, respectively. The '*Xe uptake by 
the skin does not exceed 0.4 percent. The elimination of ™Kr from 
the human body is well described by the sum of exponents. The 
average half-life of “Kr in the blood and lung is the same as those 
for e, however, in the fat tissue it ranged from 1.8 to 3.7 
hours, with an average half-life of 2.7 hours, and in the muscle tis- 
sue it ranged from 4 to 11 minutes. 


ANIMALS 
REFER ALSO TO CITATION(S) 24735, 24755, 25185 


24763 (CONF-730915—, pp 439-468) Behavior of krypton-85 
in animals. Kirk, W.P. (Environmental Protection Agency, 
Research Triangle Park, NC). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

In Symposium on noble gases. 


NOVEMBER 1976 


The in vivo behavior of “Kr can usually be predicted if the 
protein/water/fat composition of a body or tissue and its blood per- 
fusion characteristics are known. The amount of isotope taken up 
by the tissue is the a sum of component tissue: air partition 
coefficients multiplied by the concentration of “Kr in alveolar air, 
while the rates of saturation or desaturation are determined by 
perfusion. Equations describing postulated kinetic behavior of 
noble gases are presented and compared with “Kr data reported 
for individual organs and tissues from several species in the litera- 
ture, and data obtained with whole guinea pigs and rats. Partition 
coefficients are discussed and theoretical values compared with in 
vitro data from this laboratory and the literature, and with in vivo 
data for blood and 22 other organs/tissues obtained with guinea 
pigs in current work. Equilibrium beta radiation doses to various 

at present MPC/sub a/ are given. 
24764 (CONF-730915—, pp 520-526) Effect of ventilation 
variables on breath thoron Ballou, J.E. (Battelle Pacific 


gases. 

The radioactive noble gas thoron (”°Rn) was measured in 
the breath of dogs following intramuscular injection or inhalation 
of Th enriched ThO,. With increased ventilation the amount of 
exhaled thoron increased both in the injected dogs and in artifi- 
cially ventilated lungs from dogs which had inhaled ThO,. In 
general, thoron was washed from the lung more efficiently by the 
normal breathing maneuvers of the intact dogs than by artificial 
ventilation of their excised lungs. It was possible, however, to ob- 
tain marked variations in the thoron output by imposing rather 
bizarre ventilation patterns on the artificially ventilated lungs. 


24765 Accumulation of europium in tumor. Higasi, T. 
(Kanagawa Dental College, Yokosuka, Japan); Kanno, M.; Tomu- 
ra, K.; Nozaki, T. pp 661-663 of In Recent advances in nuclear 
= Tokyo; First World Congress of Nuclear Medicine 
(1974). 

From 1. world congress of nuclear medicine and exhibition 
ong Se Japan (30 Sep 1974). 

CONF-740926—. 

The accumulation of rare earth elements in Ehrlich tumors 
and organs of mice was compared with the accumulation of *"Ga- 
citrate. The following isotopes were studied: “Sc, ‘Lu, '*Yb, 
Tb, Gd, ™Eu, “Sm, and La. A relationship was 
found between the uptake of the isotopes and their ionic radii. The 
significance of the results for clinical application is discussed with 
emphasis on “Eu. (HLW) 


24766 Kinetics of selenomethionine “Se in the rat. Cohen, Y.; 
Merlin, L.; Lambert, F.; Martinelli, M.; Bruneau, J. (CEN de 
Saclay, France). pp 879-881 of In Recent advaaces in nuclear 
medicine. Tokyo; First World Congress of Nuclear Medicine 


(1974). 
From 1. world of nuclear medicine and exhibition 


Japan (30 Sep 1974). 
CONF-740926—. 

Rats were injected with heparin and a ™Se-selenomethionine 
solution; extracorporeal circulation was established and kinetics of 
blood flow were measured. Curves were obtained of the elimina- 
tion kinetics of “Se. Mathematical interpretations of the curves are 
described. (HLW) 


24767 Synthesis and in vivo distribution patterns of '*F-organic 
compounds. Ido, T. (National Inst. of Radiological Sciences, Chiba, 
Japan). 901-903 of In Recent advances in nuclear medicine. 
Tokyo; First World Congress of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 


Japan (30 Sep 1974). 
CONF-740926—. 

The following compounds were synthesized and labeled with 
3-fluorocholestene, 3-acetoxy-5-hydroxy-6-fluorocholestane, p- 
fluorobenzoic acid, p-fluorohippuric acid, and 6-fluoro-9-benzylpu- 
rine. Methods of synthesis are described. In vivo distribution pat- 
terns were studied in mice and rats and graphs are presented to 
show results. (HLW) 


24768 Evaluation of biological half-lives of radionuclides in 
mouse organs. Matsubara-Khan, J.; Sei, K. (Tokyo Univ.). pp 
1211-1213 of In Recent advances in nuclear medicine. Tokyo; 
First World Conference of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
meetin, 3 Tokyo, Japan (30 Sep 1974). 

CONF-740926—. 

Mice were given subcutaneous injections of Cd, **Hg, 

“Zn, and “Se and were killed at intervals up to 128 days. The 
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radioactivity of various organs was determined using a scintillation 
counter and data processing was carried out using a HITAC elec- 
tronic computer. Retention patterns of the various organs could be 
classified into three groups: the first showed a simple semi-log 
linear decrease; the second showed multiphase semi- linear 
decrease; and the third showed a transitory increase r the 
beginning of the observation. (HLW) 


24769 Localization and radiotoxicity of Na/sup 99m/TcO, in 
the mouse fetus. Lathrop, K.A.; Gloria, I.V.; Harper, P.V. (Univ. of 
Chicago). Pp 1218.1-1218.3 of In Recent advances in nuclear 
wa ‘okyo; First World Conference of Nuclear Medicine 

From 1. world congress of nuclear medicine and exhibition 

meeting; Tokyo, Japan (30 Sep 1974). 
CONF-740926—. 

The following experiments were conducted with mice: up- 
take of /sup 99m/Tc in the feto-placental unit after intravenous in- 
jection of Na /sup 99m/TcO, in the mother and its modification by 
pretreatment with NaClO,; uptake of /sup 99m/Tc in specific fetal 
organs, its modification by NaClO, and comparison with uptake in 
maternal organs; and effect of in utero and neonatal exposure to 
radiation from /sup 99m/Tc on body weight of the exposed genera- 
tion and their unexposed progeny. Results indicated that /sup 
99m/Tc is carried to the fetus in some form other than per- 
“e and then released and redistributed as pertechnetate. 


24770 Bacterial application in nuclear medicine. I. Effects of 
bacteria (Motile bacilli) on bone of radioactive “Sr in rats. 
Angeloff, L.G. (Medical-Biological Research Lab., Montreal). pp 
1224-1226 of In Recent advance in nuclear medicine. Tokyo; First 
World Conference of Nuclear Medicine (1974). 

From 1. world congress of nuclear medicine and exhibition 
ae 0, Japan (30 Sep 1974). 

CONF-740926—. 

From the data presented herein, it may be concluded that 
the bacteria, motile bacilli, inhibited the bone uptake of 89-Sr in 
rats and increased the cations of Ca, P, and Mg. The yeast bacteria 
did not show any inhibition on bone uptake of 89-Sr, but the Ca 
cations were lowered in comparison with the values of the normal 
rats and the motile bacilli group of rats. This suggests that the bac- 
teria can be used as beneficial bacteria in nuclear medicine. 


PLANTS 
REFER ALSO TO CITATION(S) 24494 


24771 (CONF-730915—, pp 484-487) Transfer of airborne 
krypton-85 to vegetation. Voilleque, P.G.; Fix, J.J. (Atomic Energy 
Commission, Idaho Falls, ID). 1973. 

From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). 

Symposium on noble gases. 

Laboratory experiments have been conducted in an environ- 
mental chamber to evaluate the transfer to vegetation of krypton- 
85 which has been released to the atmosphere. A preliminary 
evaluation of the acute exposure case confirmed expectations that 
the air-to-grass transfer velocity was indeed small. Subsequent ex- 
periments were directed toward the evaluation of air-to-vegetation 
transfer under global equilibrium conditions in which the krypton- 
85 concentration remains approximately constant for extended 
periods of time. Edible vegetable greens (Swiss chard, lettuce, and 
turnip greens) and pasture grass were exposed to krypton-85 for 
periods up to 75 hours in length. It was found that the concentra- 
tion of krypton-85 in vegetation reaches an equilibrium value in a 
relatively short time, probably within one hour. Transfer velocities 
computed assuming a 1-hour equilibration time range from 10-7 to 
10-* cm/sec; the values were not lognormally distributed. While 
these transfer velocities exceed the value initially obtained for the 
acute exposure case, the common assessment that neither animal 
forage nor human plant food is part of a significant exposure 
pathway for airborne krypton-85 has been confirmed. 


24772 (ORO— 4066-9) Investigation of the unusual behavior of 

cesium-137 and other radionuclides in the Florida environment. 

Progress report, September 1, 1975—August 31, 1976. Gamble, 

J.F. (Florida Univ., Gainesville (USA). Inst. of Food and Agricul- 

— Sciences). 1976. Contract E(40-1)-4066. 15p. Dep. NTIS 
3.50. 

The most significant development in the contract year was 
the documentation of the presence of endomycorrhizal, vesicular 
arbuscular (V-A) mycorrhizae in the pasture systems of south 
Florida that have the elevated levels of cesium-137 activity. In all 
samples the V-A hyphal network was well developed and growing 
throughout the particles of organic matter. The organic particles 


2621 
Northwest Labs., Richland, WA). 1973. 
From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 Sep 1973). | 
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are held in a loose, aggregate structure by the hyphal network. In 
improved pastures of Digitaria decumbens (pangola) and Paspalum 
notatum (bahiagrass) the root infection ranged from 24 to 95 per- 
cent. The principle association was Gigaspora and Glomus sp. In 
the unimproved pastures of mostly Aristida stricta (wiregrass) and 
Serenoa repens (saw palmetto) the infection was 70 percent and 
only Acaulospora laevis was found. Experiments are in progress to 
show whether there are differences in cesium uptake between 
mycorrhizal and non-mycorrhizal grass plants. The test grass is 
pangola. Greenhouse tests involve V-A mycorrhizal control using a 
fungicide, the infection of grass cuttings with mycorrhizal strains 
found in the test area. These pot experiments will serve as pilot 
programs for field experiments. The effects of ectomycorrhizal as- 
sociations on uptake of cesium in pine seedlings is also being ‘stu- 
died. Analysis of the dynamics of organic matter cycling in a mesic 
hardwood forest shows that the rates of organic matter flow are 
plant species are warm 
temperate. The increased tempo of organic a probably con- 
tributes to the observed higher-than-expected levels of cesium-137 
activity in Florida biosystems. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 22402 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 24574 


REFER ALSO TO CITATION(S) 24434, 24438, 24442 


24773 (CONF-740921—, pp 136-152) Deposition and biologi- 
cal half-life of elemental iodine on and clover. Heinemann, K. 


grass 
— Juelich, Ger.); Vogt, K.J.; Angeletti, L. 


From Atmosphere - surface exchange of particulate and 
=e symposium; Richland, Washington, USA (4 Sep 


exchange of particulate and gaseous 


ted iodine concentration in the air 1 m above 

far 11 deposition experiments on grass and 3 experi- 

— have been performed. The deposition velocity 

to depend on biological and meteorological parameters 

can be interpreted by a semi-empirical equation containing the 

dry Sauhe it of vegetation per unit — the friction velocity, the 
relative mos bn and a biological factor reflecting the qualities of 
The deposition velocity on grass proved to be half 


grass and clover, which varied between 4 and 8 days, is not signifi- 
affected by precipitation and sunshine. On the other hand, 


24774 (ORNL-tr—4124) Effect of garbage compost on the 3,4- 
lated by M. Gerrard from Naturwi. haften; 62: 300(1975). 2p. 
Dep. NTIS $3.50. 

Carrots (Daucus carota) and head lettuce (Lactuca sativa) 
were cultivated in concrete-framed parcels of 10 m? surface area, 
in which the soil containing 300 or 600 dz [1 dz = 100 kg] of gar- 
—— per hectare had stood for a year. The soil consisted 

of clayey ahodat to which had’been added a large amount of 
garden compost. No dependence of the benzpyrene content of the 
carrots on the benzpyrene content of the soil was detected. The 
unwashed carrot tops had a 3,4-benzpyrene content between 1.1 
and 4.3 ppb. In household carrots of the Nantes variety, the 20% 
ing fraction contains 70 to 75% of the total 3,4-benzpyrene 


higher than in carrots. A clear correlation between the benzpyrene 
content 
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Experimental technique for sulfur dioxide 
by applying a subnecrotic dose continuously. de 
i Bonte, J.; Tisne, A. Pollut. Atmos.; 17: No. 66, 103- 
107( 1975)" (in French). 

Although the effect of subnecrotic pollution of plants by 
sulfur dioxide (SO,) has not received much attention, this aspect 
of pollution should be investigated since certain effects of such 
pollution may not be apparent until after several years of exposure. 
A method was developed of applying small doses (about 90 ug/m*) 
of SO; continuously over a surface of about 2,000 m?. The 
techniques for disseminating the pollutant and homogenizing the 
air of the treated parcel of land are described. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 24733 


VERTEBRATES 
REFER ALSO TO CITATION(S) 23642 


MAN 
REFER ALSO TO CITATION(S) 22565, 24026, 24501 


Cortese, A.D. (Harvard Univ., Boston); 
Spengler, J.D. pp 160-161 of In Air Pollution Control Association 
sixty-eighth annual meeting and exhibition. Pittsburgh; Air Pollu- 
tion Control Association (1975). 

The accuracy of fixed location ambient air quality monitor- 
ing stations to predict personal environmental exposures to carbon 
monoxide (CO) was investigated. The relationship between re- 
sidential location, commuting transportation mode, employment lo- 
cation, and time-weighted average human exposure to CO in the 
metropolitan Boston, Massachusetts, area also is examined. An em- 
pirical model relating CO air quality data from the fixed location 
monitoring stations operated by the state of Massachusetts to the 
CO exposure of individuals was developed. Individual exposure 
measurements were made by Ecolyzers using an electrochemical 
sensing method. The experiments were performed for 3- to 5-d 
periods during commuting and work activities from Oct. 1974 
through Feb. 1975. The commuting, maximum morning and even- 
ing 1-hr, and the maximum 8-hr averaged CO exposures were 
determined. Participants were selected from tionally ex- 
posed areas to represent conditions of ambient air contamination. 
Some living and behavioral patterns that are most stressful in terms 
of CO exposure also were assessed. 


24777 Carbon monoxide exposures to Boston bicyclists. Spen- 
gler, J.D. (Harvard Univ., Boston); Kleiner, B.C. pp 159-160 of In 
Air Pollution Control Association sixty-eighth annual meeting and 
exhibition. Pittsburgh; Air Pollution Control Association (1975). 

To determine the carbon monoxide C(CO) exposure level 
to bicyclists, a bicycle instrument to record CO concentrations 
continuously with a portable Ecolyzer was ridden over 200 miles 
of metropolitan Boston, Massachusetts, streets during summer 
1974. The CO levels varied with street configuration, traffic, prox- 
imity of the recorder to the roadway, and meteorological condi- 
tions. During morning and evening rush hours, CO levels were 
greater than 25 ppM near intersections and in a few instances were 
greater than 50 ppM. When concentrations were averaged over an 
entire bicycle trip, the time averaged value never exceeded 20 
ppM. The mean value for all trips was 12.6 ppM, and CO levels 
did not exceed EPA standards. There were significant measured 
differences in CO levels for alternative routes between the same 
end points. Wide main roads and narrower secondary arterials had 
similar CO exposures during rush hours. During nonrush hours, the 
wide main streets had significantly lower averaged CO values. The 
CO exposure values suggested that, for Boston, bicycle paths can 
be planned along existing direct commuting routes that provide 
separated cyclist-motorist routes. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


24778 (CONF-730915—, pp 561-579) Noble gas lasers for air 
pollution . Linford, G.J. (Hughes Aircraft Co., Culver 
City, CA). 1973. 
From Symposium on noble gases; Las Vegas, Nevada, USA 
(24 
Symposium on noble gases. 
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24776 Determination of environmental carbon monoxide expo- 
Pe sures through personal monitoring: fixed vs personal and transpor- : 
PLANTS 
In Atmosphere-surface 
pollutants (1974). 
In the last two years the deposition velocity and the biologi- i 
cal half-life of elemental iodine on grass and clover have been in- 
vestigated by field experiments. The deposition velocity has been | 
determined as the ratio of the iodine deposited on the ground and | 
it on clover. By periodic collection of vegetation samp ma 
contaminated area the desorption of iodine from vegetation has 
been measured. It could be shown that the half-life of iodine on 
the iodine content of grass which had been cut after the deposition : 
of iodine did not decrease markedly with time. Thus the conclu- 
sion is that iodine desorption from vegetation is a result of the 
biological processes in the vegetation. 
{ 
content. The values for 3,4-benzpyrene in head lettuce (Kares 
variety) were between 0.2 and 1.3 ppb, which are also clearly 
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Recent experiments with pulsed and continuous wave (CW) 
noble gas lasers have revealed that reliable, high gain laser oscilla- 
tions at numerous infrared wavelengths can be achieved using a 
relatively simple laboratory apparatus. A total of more than eighty 
infrared neutral ‘and ionized noble gas laser lines have been ob- 
tained using this equipment; eighteen of these noble gas laser lines 
were previously unreported. Despite the large number of noble gas 
laser lines, coincidence between laser lines and air pollution ab- 
sorption lines are relatively rare, and hence some degree of spec- 
tral tuning is desirable in order to achieve coincidences between 
laser lines and pollutant absorption lines. In experiments per- 
formed here, it has been shown that a high-gain xenon laser can be 
tuned (using the Zeeman effect) over as much as 10 A with ap- 
plied dc magnetic fields of six ki ; furthermore, noble gas 
lasers may be tunable over more than 100 A using strong, pulsed 
magnetic fields of at least sixty kilogauss. a 
where these noble gas laser lines are relatively closely spaced, the 
Zeeman effect may permit tuning from one laser wavelength to 
another. It has been shown here that high-gain noble gas laser lines 
can be tuned (via the Zeeman effect) into coincidence with ab- 
sorption lines of selected pollutant gases. 

24779 (CONF-740921—, pp 791-812) Resuspension of parti- 
cles 


from plant surfaces by wind. Aylor, D.E. (Connecticut 
Agricultural Experiment Station, New Haven). — 


From Atmosphere - surface ge f particulate and 
= gaseous pollutants symposium; Washington, USA (4 Sep 

In Atm exchange of particulate and gaseous 
pollutants (1974). 


The entrainment of ragweed pollen and L’ spores 
from foliage into moving air wasevaluated by laboratory and field 
methods. The force of adhesion of these particles to corn leaves 
and pine needles was determined using a centrifuge and using a 
small jet of air. Half of the ragweed and the Lycopodi 
were removed from corn leaves by a force of 0.010 and 0.021 
dynes, respectively, and were removed from pine needles by 0.014 
and 0.021 dynes, respectively. The removal of these same particles 
from corn leaves by wind in the field was determined by direct ob- 
servation of the leaf surface. Removal varied considerably over the 
areas. The greater removal rates ed to higher wind- 

than observed when calculated from a simple rule for the 

on an isolated particle. (auth) 


24780 ee, PP 835-845) Resuspended bacteria 
= ony soil. Hereim, ; Ritchie, B. (U.S. Army, Dugway, 

). 1976. 
From Ai - surface exchange of particulate and 


a pollutants symposium; Richland, Washington, USA (4 Sep 

In Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). 

Field tests were conducted to obtain information on 
resuspension of bacteria as a secondary aerosol from desert soil 
surfaces disturbed by personnel activities under a re 
desert environment. Harmless BG (Bacillus subtilis var. niger), the 
biological material used as the primary aerosol, was dispersed from 
a moving vehicle as a finite, aerial, liquid line aerosol source. 
Three different personnel activities were performed downwind 
from the aerosol source: men marching, men crawling, and trucks 
traversing the contaminated area in several maneuvers. All three 
activities resuspended bacteria, which could be sampled as secon- 
dary aerosols. Resuspension was successful as far as 3200 m 
downwind from the primary source line. Maximum distance was 
not established as part of the study. Andersen sampler data showed 
a higher percentage of large particles (6 to 15 yw) collected from 
resuspended samples than from primary samples. Primary deposi- 
tion was greatest near the release line and diminished with increas- 
ing distances downwind; resuspended samples did not demonstrate 
this variation, but rather showed little difference in suspension with 
increasing distance from the release line along the 3200-m test 


range. (auth) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 22905, 23987, 24604, 24605, 
24724, 25042 


24781 (CONF-740921—, pp 780-790) Plutonium-238 release 
in simulated natural environments. Patterson, J.H.; Matlack, G.M.; 
Nelson, G.B. (Los Alamos Scientific Lab., NM). 1976. 


statistics show that 


From Atmosphere - surface exchange of particulate and 
fe pollutants symposium; Richland, Washington, USA (4 Sep 
‘In Atm 


rface exchange of particulate and gaseous 
pollutants (1974). 


Radioisotope thermoelectric generators (RTG) are designed 
with a great factor of safety to withstand all aspects of space mis- 
sions including orbital reentry and earth impact and to provide 
containment until the fuel material is safely recovered. Several 
space missions have shown that the present designs are very good 
from a safety standpoint, but more data about the ™*Pu isotopic 
fuel is continually being sought to improve the safe use of the 
RTSs. As part of this larger program, LASL is studying the effects 
of various environmental conditions on fuel by exposing “*PuO, 
RTG fuel component samples to simulated weather conditions in 
environmenta! test chambers. The samples were placed on the sur- 
faces of soils in deep trays and were subjected to diurnal humidity 
and temperature cycling to simulate summer and winter conditions 
in humid temperature climates. A spray system was used to simu- 
late rain, with 32-mm rains occurring once a week. The fragments 
from an impact test of a sphere of sintered plutonium dioxide, 80 
percent enriched in **Pu, were used in two experiments. (auth) 


24782 (UCRL—77754) Tradeoffs between residential and in- 
dustrial fire protection for ultimate public safett. Alvares, N.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
15 Jun 1976. Contract W-7405-Eng-48. 25p. (CONF-760534—2). 
Dep. NTIS $3.50. 
From 5. annual environmental po tion symposiu Menlo 
Park, California, United States of Ameen MUSA (12 May '1976). 
In 1975, fire losses in the United States seated about 0.25 
percent of the GNP, or 4.4 billion dollars. Statistics on distribution 
of fire types show that 30 percent involve residential dwellings: 10 
percent industrial, institutional, and educational buildings; 21 per- 
cent are due to transportation-related factors; and the remaining 
38 percent ~—— forest, grassland, and rubbish fires. These 
industrial and public facilities account for al- 
— 50 percent of the financiai loss statistics, while residential 
tion losses amount to 36 and 11 percent of the total, 
tively. More than 60 percent of fire fatalities are attributed 
uilding fires, and of these, almost 90 percent occur in private 
ihenan This brief survey reveals that a relatively small number 
of fires are responsible for the major dollar losses, and the major 
loss of life in fires results from residential fires, where the number 
of fatalities per fire are relatively small. 


24783 (UCRL—78327) Coordination of fire terminology in 
ASTM. Gaskill, J.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 28 Jun 1976. Contract W-7405- -Eng- 
48. Sp. (CONF-760822—2). Dep. NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America *USA® (2 Aug 1976). 

The American Society for Testing and Materials (ASTM) 
has in its various standards and testing committees subcommittees 
whose function is = development of appropriate terminology as- 
sociated with the and test methods. Terminology in the 
field of fire cochaenny? is presented. (CH) 


24784 (REG/G—6.7(Rev.1)(6-76)) Preparation of an environ- 
mental report to support a rule making petition seeking an exemp- 
tion for a radi lid t product. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Standards 
Development). Jun 1976. 12p. NUREG. 

The U. S. Nuclear Regulatory Commission (NRC) requires 
that an environmental report be submitted by any person petition- 
ing the NRC to establish an exemption from licensing for the use 

radioactive material in a product. The purpose of this guide is 
to provide assistance to petitioners in their development of en- 
vironmental reports. (auth) 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 23137 


(STI/PUB—425) Nuclear geochemistry 
and geophysics. Panel proceedings series. of a panel on 
nuclear techniques in geochemistry and geophysics held in Vienna, 
November 25—29, 1974. (International Atomic Energy Agency, 
Vienna (Austria)). 1976. 271p. (In English and Russian). (CONF- 
741188—). UNIPUB, New York, NY. 

From Proceedings on nuclear techniques in geochemistry 
and geophysics; Vienna, Austria (25 Nov 1974). 

Separate abstracts were prepared for the papers presented 
for inclusion into ERDA's Energy Data Base. (JSR) 
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GEOLOGY AND HYDROLOGY 


24786 calculation rou- 
tine: theory and numerical implementation. Cearlock, D.B.; Kipp. 
K.L.; Friedrichs, D.R. (Battelle Pacific Northwest Labs., Richland 
Wash. — May 1975. Contract E(45-1)-1830. 114p. Dep. 
NTIS $ 

> routine, the Transmissivity Iterative Routine 
(TIR), has been developed for calculating the hydraulic conduc- 
tivity distribution in highly heterogeneous aquifers where charac- 
terization by field measurement methods alone would be prohibi- 
tive in cost. The routine yields the two-dimensional distribution of 
hydraulic conductivity averaged over the aquifer thickness. The 
agreement between the calculated and actual average conductivity 
is dependent on the degree to which the groundwater system 
satisfies the Dupuit assumption. The program was written for an 
interactive computer system with a light-pen, CRT display and 
graphical digitizer, which allow rapid reinterpretation and evalua- 
tion of groundwater contours. Testing of the computer program on 
a synthetic surface identified a set of control parameters that 
resulted in a maximum computational error of +-5 percent. This 
maximum error occurred as streamtubes passed near stagnation 
points where the groundwater hydraulic potential gradients and 
radii of curvature were small. Sensitivity tests on the Hanford un- 
confined aquifer indicated that the hydraulic conductivity calcula- 
tion is not particularly sensitive to errors in the storage coefficient 
distribution over much of the aquifer. These tests also illustrated 
the power of the TIR method to evaluate the validity of field data. 


24787 Geotechnical properties of sea-floor sediments off the 
coast of Southern California. Noorany, I.; Kirsten, O.H.; Luke, G.L. 
pp 389-398 of In Proceedings of the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 
conference; Houston, Texas, 


From 
USA (5 May 1975). 

See CONF-750516—P1. 

Near surface sea floor soils were obtained, with a sampler 
attached to the tracked underwater vehicle RUM, from eight re- 
gions off the coast of Southern California. The soils represented 
the continental shelf deposits as well as deep sea floor sediments. 
The geotechnical properties of these soils, including grain-size dis- 
pnd index properties, strength, and compressibility, were 


sim 
pp 399-411 of In Proceedings of the 


conference. Vol. I. Dallas; Offshore Technolo- 
conference; Houston, Texas, 


offshore techno 


USA (5 May 1975). 

See CONF-750516—P1. 

Specimens of Mississippi delta sediments were subjected to 
simulated wave loadings in triaxial testing equipment. About 100 
stress cycles of a sinusoidal form were applied under undrained 
conditions at about 3 cycles per minute. Decreases in the normal- 
ized modulus (modulus E/sub s//undrained shear strength S/sub u/) 
with changes in normalized stress excursion (applied excursion 
q/stress at failure q/sub f/) and number of cycles of loading are 
shown and quantified. The applicability and limitations of these 
data to the analysis of submarine slope stability are discussed and 
recommendations for future studies are provided. 


24789 Origin of andesite and dacite: evidence of mixing at 
Glass Mountain in California and at other circum-Pacific volcanoes. 
Eichelberger, J.C. (Stanford Univ., CA). Geol. Soc. Am., Bull.; 86: 
1381-1391(Oct 1975). 

The intimate association of basalt, andesite, dacite, and 
thyolite within a volcanic center suggests that these rocks are 
genetically related. Individua] lava flows that show a gradation in 
composition may preserve maximum evidence of the magmatic 
processes producing this association. One such flow of rhyolite to 
dacite composition, Glass Mountain in northern California, was 
formed by contamination of rhyolite magma as it intruded the 
basaltic flows of the Medicine Lake Highland shield volcano. 
Although dacite flows and domes commonly show less variation in 
composition than the Glass Mountain flow, many show similar 
evidence of contamination by basalt by the presence of abundant 
basaltic inclusions and phenocrysts and phenocryst clots from 
those inclusions. Similarly, many andesite flows contain rhyolitic 
inclusions, rhyolitic bands, and phenocrysts appropriate to rhyolite. 
These observations indicate that andesite and ite are hybrid 
rocks that are formed when rising primary basalt and rhyolite mag- 
mas either become contaminated with the glassy debris of the vol- 
canic pile or mix with each other directly. Linear variation in bulk 
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composition, phenocryst assemblages of intermediate rock, and 
frequency distribution of lava compositions in the southern 
Cascade Range, Chilean Andes, Taupo volcanic zone, and Tongan 
Islands —_ this hypothesis. It ap i 
usually produces magma of rhyolitic 
that any . subsequent po is of limited im- 
portance. 


24790 Rubidium—Strontium ages of basement rocks recovered 
from DVDP hole 6, southern Victoria Land. Stuckless, J.S.; 
Ericksen, R.L. (Northern Illinois Univ., DeKalb). Antarct. J. U. S.; 
10: No. 6, 302-307(Dec 1975). 

Data presented are part of the Dry Valley Drilling Project 
investigation of the geologic history of southern Victoria Land. 
Maps are presented to show geologic formations of the area. 
Procedures are described for analysis of crystalline basement rocks 
and a table is presented to show rubidium and strontium concen- 
trations and *’Sr/*Sr and *’Rb/**Sr ratios in gneiss and granite sam- 

Rubidi trontium isochron diagrams are presented for 
quartz monzonite, biotite, plagioclase, fe , gneiss, and whole 
rock. Data indicated that the true age of basement rock was 
greater than 500 million years. (HLW) 


GEOPHYSICS 


REFER ALSO TO CITATION(S) 22615, 22618, 22619, 22621, 
22623, 24523, 24922 


24791 (COO— 2484-5) Study of seismicity and tectonics in 
New Fourth quarterly report, May 1, 1975—July 31, 
1975. Skehan, J.W. (Boston Coll., Weston, Mass. (USA). Weston 
— 1975. Contract E(11-1)-2484. 43p. Dep. NTIS 


Three former network stations in Maine were activated and 
a new station was installed in New Hampshire. Each of the Maine 
stations is a three-component, short-period installation consisting 
of two horizontal portable Benioff seismometers and a vertical 
seismometer. The installation in New Hampshire is a single-com- 
ponent, vertical short-period seismometer. Packaging of solid state 
electronics in remote sites is described. A brief description of net- 
work instrumentation operation is given. An appendix is included 
consisting of tables giving short period seismic data for local 

uakes and quarry blasts during May, June, and July 1975. 
(HLW) 


24792 (LA—6308-MS) Energy budget of the volcano Strom- 
boli, Italy. McGetchin, T.; Chouet, B.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-Eng-36. 6p. 
Dep. NTIS $3.50. 

Data from eruption movies are used to construct a budget 
among various modes of energy transport for the volcano Strom- 
boli. In its normal steady state eruption mode, Stromboli delivers 
approximately 1.1 MW of power to the surface by energy transport 
mechanisms other than conduction; conducted heat probably is of 
the order of 6 mW (for the part of the volcano above sea level). 
Of this 1.1 mW, approximately 60 percent of the eruption ene 
is carried in the thermal energy of ejected gas; approximately 3 
percent , A thermal energy of ejected lava, and 20 percent by 
radiative t transfer from the open vent. Energy transported in 
kinetic energy of the gas seismic energy and jet noise of acoustical 
energy is trivial. The probable thermal reserve of Stromboli could 
be quite large, perhaps sufficient to produce power in the 100- to 
1000-MW range provided engineering capability existed to exploit 
it. The abundance of gas in the eruption medium implies that 
Stromboli is probably open to sea water. A simple model account- 
ing for the observations and apparent flux of water into the magma 
yields an average apparent permeability of the volcano in the sub- 
microdarcy range, very low values. These model values may reflect 
actual average permeabilities or exceedingly low permeability lo- 
cally, such as near the vent itself. The model suggests that the bulk 
of the water would enter at the base of the volcanic pile. if so, this 
might account for the episodic geyser-like behavior of the volcano 
which may reflect a convective instability associated with influx of 
water. 


24793 Multichannel seismic reflection investigation of the 
western Gulf of Mexico. Watkins, J.S.; Worzel, J.L.; Ladd, J.; Hey, 
R. pp 797-806 of In Wy A the seventh annual offshore 
technology conference. Vol. I. Dallas; Offshore Technology Con- 
ference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A reconnaissance multichannel seismic survey has been 
completed in the central Gulf of Mexico. Track lines run from the 


ments 
From Offsho! 
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Sigsbee on the north to the Campeche Bank on the south 
and west to include the Mexican Ridge province. Seismic lines tie 

to the JOIDES drill sites in the Gulf. Seismic sections show that 
sedimentary sequences found in the drill holes of the central Gulf 
can be traced laterally throughout much of the abyssal Gulf. A Ju- 
rassic salt layer is overlain by a fairly transparent layer thought to 
be Early Cretaceous pelagic sediments. This transparent layer is in 
turn overlain by a sequence of strong reflectors thought to be 
Early to Middle Tertiary turbidites and Pleistocene turbidites with 
an intervening layer of pelagics. The salt massifs of the Sigsbee 
Scarp and the Sigsbee Knolls are clearly visible on the sections. 
The Mexican Ridges do not seem to bad — by these massifs, 
and we therefore favor the idea that these ridges formed by 
gravitational sliding on a decollement. 


24794 Inferring stratigraphy from marine seismic data. Sheriff, 
R.E. pp 253-263 of In Proceedings of the seventh annual offshore 
conference. Vol. II. Dallas; Offshore Technology Con- 


technology 
ference 
Offshore conference; Houston, Texas, 
USA 5 May 1975). 
'ONF-7505 16—P2. 
The conventional application of seismic data to mapping the 
depth and attitude of reflecting interfaces has been supplemented 
in recent years by measurements of velocity and amplitude, from 
which one hopes to gain some stratigraphic and lithologic informa- 
tion. Data patterns and angular relationships between events pro- 
vide clues to lithology and geological history. Such data can be in- 
terpreted in terms of elastic/carbonate/evaporite lithology, com- 
- or plastic rocks, rigid or compactable sediments, deposi- 
tional processes and environment, direction of sediment source, 
of th/ , etc. Special attention is 
given to (1) resolution of « events, (2) the measurement and in- 
terpretation of seismic velocity and (3) amplitude measurements. 
The interpreter must bring imagination and geological and 
geophysical knowledge together to discover possibilities while 
avoiding pitfalls of untenable geological conclusions or of misin- 
terpreting seismic data. 


24795 Development of quantative remote acoustic indices for 
location and mapping of sea floor spoil deposits. Porter, W.J.; Bell, 
D.L. pp 411-418 of In Proceedings of the seventh annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 


ference ). 
Offshore technology conference; Houston, Texas, 
USA May 1975). 
ONF-7505 16—P2. 

The thickness and areal extent of an offshore spoil dump 
a been determined using recently developed remote acoustic 
sensing techniques. Computer processing of multi-channel reflec- 
tion acoustic data acquired during traverses over the dump site ex- 
hibit characteristic compressional wave velocity (C/sub I/) and 
normal incidence reflection coefficient (R) which were employed 
to identify and map the sea floor position of the dredge spoil. 
Although substantially corroborating the results of a previous spoil 
inventory program conducted by the University of Rhode Island, 
several areas outside the delineated perimeter of spoil deposition 
were identified. The occurrence of spoil at these latter locations 
was subsequently verified by physical sampling. (auth) 


24796 Underwater copper exploration in Lake Superior II: 
specfic targets charted in 1974. Meyer, R.P.; Moore, J.R.; Nebrija, 
a L. pp 441-457 of In Proceedings of the seventh annual offshore 

conference. Vol. II. Dallas; Offshore Technology Con- 
(1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 1975). 

ONF.750516—P2. 

Under Sea Grant sponso , the University of Wisconsin 
has been looking since 1971 into the question of the probability of 
offshore continuation of known and inferred copper mineralization 
under Lake Superior. In 1974, five areas adjacent to the 
Keweenaw Peninsula were investigated in detail. One investigation 
concerned the site of a potential marine copper placer, three con- 
cerned the possible extension of land copper mineralization into 
the offshore, and one sought the cause of a newly discovered area 
of resistivity anomalies. 


24797 What will we see beneath the sea. Savit, C.H. pp 703- 
706 of In Proceedings of the seventh annual offshore cietene 
conference. Vol. II. Dallas; Offshore Technology Conference 


(1975). 
From Offshore technology conference; Houston, Texas, 
USA (5 hag 1975). 
ONF-7505 16—P2. 
If present trends in marine geophysical exploration con- 
tinue, and if the rate of new technology advance is. not inhibited by 


political or other external factors, great advances may be expected 
in what can be seen beneath the sea’s bottom. The bright spot 
technique is in its infancy and is evolving lines of advance in the 
extraction of stratigraphic information from seismic reflection data. 
The next five years should see the doubling of the resolving power 
of the seismic method together with a reasonably reliable method 
for determination of gross lithology. In the fine detailing of in- 
dividual prospects, methods should be available for fine-tuning 
lithologic identification. 

24798 Synergistic applications of multisensor marine geophysi- 
cal data. Nettleton, L.L. pp 707-712 of In Proceedings of the 
seventh annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P2. 

Marine geophysical operations with seismic, gravity, and 
magnetic sensors are becoming fairly common. The results are 
synergistic in that they usually can be interpreted into much more 
complete geological information than is obtainable from the in- 
dividual components. Also, there are substantial cost savings. Ex- 
amples are given from three such operations over continental 
shelves in widely separated parts of the world (off Alaska, West 
Africa and Nova Scotia). 


24799 Relation of offshore and onshore mineral 
plate tectonics. Rona, P.A. pp 713-716 of In Proceedings of the 
seventh annual offshore coletene conference. Vol. II. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

The Pacific and Atlantic are natural laboratories to study 
relations between mineral resources and plate tectonics. The dis- 
tribution of mineral deposits about convergent lithospheric plate 
boundaries may be best observed in the Pacific. The Pacific is sur- 
rounded by convergent plate boundaries where oceanic crust is 
consumed by subduction along Benioff zones. Areas of offshore 
petroleum potential are associated with the convergent plate boun- 
daries which create oceanic trenches along the eastern Pacific and 
small ocean basins along the western Pacific. Precious, base, iron, 
and ferro-alloy metal deposits occur onshore from the convergent 
plate boundaries on continents in the eastern Pacific and on island 
arcs and continents in the western Pacific. The distribution of 
mineral its about divergent plate boundaries is less known 
than about convergent plate boundaries because the former are 
submerged oceanic ridges. The Atlantic is bisected by the Mid-At- 
lantic Ridge where oceanic crust is created by sea floor spreading. 
Certain metals are being concentrated in oceanic crust at divergent 
plate boundaries by hydrothermal processes. The TAG Hydrother- 
mal Field, an active hydrothermal area discovered by the NOAA 
Trans-Atlantic Geotraverse (TAG) on the Mid-Atlantic Ridge at 
26°N, is providing information of how metals are concentrated in 
oceanic crust at divergent plate boundaries. Present models which 
treat the relation between mineral deposits and lithospheric plate 
boundaries are largely interpretive, explaining the observed dis- 
tribution of deposits. The development of these models may lead 
to the discovery of new deposits both offshore and onshore. 


24800 Trend analysis and fast fourier interpretation of marine 
gravity measurements. Pearson, W.C.; Lister, C.R.B. pp 717-731 of 
In Proceedings of the seventh annual offshore technology con- 
ference. Vol. II. Dallas; Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P2. 

Marine gravity measurements over the Juan de Fuca Ridge 
west of Vancouver Island, B. C. demonstrate negative Bouguer 
anomalies beneath the ridge, beneath an intersecting transform 
fault, and beneath a nearby seamount chain. Densities for out- 
cropping basement features and sediment layers are found to be 
2.70 +- 0.2 g/cm? and 1.95 +- 0.2 g/cm® by a two-dimensional fast 
Fourier transform method for complete Bouguer and sediment cor- 
rections. The Fourier method is shown to be a fast and accurate 
means of modelling irregular layers of material for upward con- 
tinuation. A new method for interpolating from tracklines to a 
regular two-dimensional grid by means of an azimuthal weighting 
scheme retains linear trends to the data. 


24801 Digital CDP procedures provide new capability for high 
resolution seismic data. Dee, M. pp 297-306 of In Proceedings of 
the seventh annual offshore technology conference. Vol. I. Dallas; 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-7505 16—P1. 
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With proper regard for frequency content, conventional 
i including common depth point (CDP) 


processing, enabling lighologic 
The CDP SUPERSPARKER data have been used for both en- 
gineering and ¢: applications. 


307-312 of In Proceedings of th annual offshore 


From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The design and performance of the MINI-SPREAD for 
recording short offset data in order to define the sea floor and very 


briefly described. The disadvantages of the short spread are sum- 
marized, but it is emphasized that its advantages outweigh them. 
Typical data obtained are presented. (JSR) 


24803 Marine seismic survey problems resulting from ‘‘hard 
bottoms’. Hawes, W.A. pp 773-782 of In i 
seventh annual offshore technology 
Offshore Technology Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

The critical angle for the shear wave at the water bottom is 
the determinant which divides the time-distance range of marine 
seismic recordings into two important regions. First, the region 
where multiples are incident at subcritical angles and may be 
satisfactorily attenuated in processing. Second, the region where 
multiples are incident at supercritical angles and, because of their 
attenuable with current processing methods. 


24804 Precision air-gun controllers and monitor systems. 
Macha, W.J. pp 787-796 of In Proceedings of the seventh annual 
offshore techno conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 


USA (5 May 1975). 

See CONF-750516—P1. 

Large air-gun arrays are popular seismic energy sources. 
Optimum performance occurs when all guns in the array are in- 
dividually programmed to fire in a fixed time sequence. A preci- 
sion control and monitor system has been developed for arrays up 
to 30 guns. The ysicist can program the relative fire time of 
all guns and monitor individual gun performance. 


24805 Sinuosity of fault traces. Bridwell, R.J. (Los 
— Scientific Lab., NM). Geology; 3: No. 11, 630-632(Nov 

A mechanical basis for the occurrence of curvature or 
sinuosity on strike-slip faults is postulated from finite-element 
simulation of an earthquake sequence on the Parkfield, California, 
segment of the San Andreas fault. Using discontinuity fields from 
measured displacements associated with the M approximately 
equal to 5.3 earthquakes of June 1966, motions along 16 km of 
ground breakage are modeled to investigate the displacement fields 
and stresses during faulting. An originally rectilinear fault trace, 
subjected to a variable single-shear couple in terms of displace- 
ments, is curved into the extensional quadrant during the simula- 
tion. Displacement magnitudes normal to the fault trace have mag- 
nitudes similar to the relative discontinuity vector. Calculated mo- 
ments M/sub b/ = 3.2 x 10* dyne-cm cause the curvature. Shear 
stress drops of Atau = 10.8 x 10* dyne/cm? occur in the fault zone. 
It is postulated that successive earthquakes at the same place 
would enhance this initial sinuosity by repeated motion along 
weakened sections of the fault. The amount of curvature that can 
occur is a function of material properties, the magnitude of dis- 
placements during the earthquake(s), and the bending moment, 
which would eventually become large enough in rock masses ad- 


jacent to the fault to “‘lock’’ the broken segment. Younger 
rectilinear fault traces would occur with further motion, explaining 
certain aspects of the origin of braided fault traces and bedrock 
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REFER ALSO TO CITATION(S) 22555, 22637, 22674, 22675, 
22676, 22683, 22702, 22703, 22853, 24033 


24806 (BM-IC—8654) Bureau of Mines Minerals Availability 
and Resource Classification Manual. (Bureau of Mines, 
Washington, D.C. (USA)). 1974. 213p. TIC. 

The Minerals Availability System (MAS) is a component of 
the Bureau of Mines minerals intelligence function designed to 
conduct and maintain an inventory of minerals important to the 
Nation. The system involves the evaluation and classification of 
mineral resource information for automated storage and retrieval. 
The MAS file serves as an information base for minerals availabili- 
ty studies to determine the Nation's mineral supply position. MAS 
establishes and maintains a timely information base in a retrievable 
form amenable to continual and rapid mineral supply assessment. 
MAS defines the physical and commercial availability of mineral 
resources. Known resources are evaluated and classified by deposit 
for entry into a computer storage and retrieval system that yields 
individual mineral deposit availability data, combined deposits 
data, or analytic output through program design. (LTN) 


24807 (UCRL—78227) Models of inelastic volume deforma- 
tion for materials. Schatz, J.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 May 1976. 29p. 
(CONF-760605—3). Dep. NTIS $4.00. 

From ASME symposium on the propagation of shock waves 
in solids; Salt Lake City, Utah, United States of America *USA® 
(14 Jun 1976). 

Porous geologic materials are highly inelastic. With hydro- 
static loading, they compact irreversibly. When shear stresses are 
imposed, they may either compact or dilate with increasing mean 
stress. This paper reviews models of inelastic deformation with 
emphasis placed on hydrostatic loading and unloading of dry 
material. Purely phenomenological models are common and very 
useful, but more physical insight can be gained from models which 
attempt to incorporate the actual internal mechanisms of deforma- 
tion. Most mechanistic models are based on a concept of material 
being either an assemblage of objects in contact or voids dis- 
tributed throughout a continuum. Void deformation models which 
use spherical pores are at this time the most powerful and con- 
venient. 


24808 (USGS—474-209) Explosion-induced fractures of 
selected announced underground nuclear tests, Yucca Flat, Nevada 
Test Site, Nevada, January—December 1974. (Geological Survey, 
Denver, Colo. (USA)). aya 1976. Contract E(29-2)-474. 14Ip. 
Dep. NTIS $6. 

geologial survey map plus eight figures and data tables 
are guns on fracture effects from underground nuclear-explo- 
sive testing. (PCS) 


24809 Deep sea survey system. Vigil, A.E.; Frisbie, H.L.; 
Hatchett, G.L. pp 915-922 of In Proceedings of the seventh annuai 
offshore techno conference. Vol. I. Dallas; Offshore Technolo- 
gy Conference (1975). 

From Offshore technology conference; Houston, Texas, 
USA (5 May 1975). 

See CONF-750516—P1. 

A new Deep-Sea Survey System is described which is cur- 
rently being used for manganese nodule exploration in the Pacific 
Ocean aboard the German Research Vessel ‘’VALDIVIA.”’ The 
system incorporates unique design concepts for towed platform 
stabilization and underwater television viewing to achieve precision 
visual surveys. Detailed survey tracks in excess of 100 nautical 
miles have been conducted at a depth of 5,000 meters which 
validates the design. 


24810 Analysis of deep-sea nodule mining-seafloor interaction. 
Hirst, T.J.; Richards, A.F. pp 923-932 of In “ees of the 
seventh annual offshore technology conference. Vol. I. Dallas; 
of Conference (1975). 

technology ; Houston, Texas, 


Offshore 

USA 6 5 May 1975). 
'ONF-750516—P!1. 
Available published data on the engineering properties of 
seafloor soils in the central northeast Pacific Ocean are synthesized 
and utilized in an analysis of the of 
harvester or dredge head with the seafloor. Bearing capacity, com- 
pressibility, and trafficability of the soils are included in the analy- 
sis to the extent that available data will permit. Simple preliminary 
assessment of the feasibility of utilizing a tracked nodule harvester 
on the seafloor has emphasized both the need and the apparent 
dearth of good quality measurements of seafloor soil properties. 


2626 
resolution sparker data. The resulting processed section displays 
tivity from the seafloor to depths reaching 8000 feet. Detailed 
velocity analyses prove to be a useful by-product of data 
streamer data to define deep geological zones of interest are 


NOVEMBER 1976 


Published information on lateral and vertical property variability is 
entirely too meager to be of significant value to any engineering 
analysis of the seafloor. The large capital investment and high risk 
associated with exploitation of manganese nodules ~ ne 4 in- 
creased knowledge of the engineering properties of deep-sea sedi- 
ments. The expense associated with sampling and in-situ testing 
cum te that the — and engineering communities cooperate 

ent mg the quality and quantity of engineering data 
characterizing deep-sea soils. 


24811 Behavior of mechanical elements in 

low shear Fuller, J.T. pp 933-942 of In 

the seventh annual offshore 

Offshore technology conference; Houston, Texas, 

USA May 1975). 


See CONF-750516—P1. 

In an effort to evaluate testing substitutes for 
sediment, laboratory investigations have been made into the lateral 
movement of tools or rods through submerged, low shear strength 
clays and the sliding of plates over the surface of these weak clays. 


clays of 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 22555, 22616 


24812 (BNWL-SA—5761) Identification of Columbia River 
ment abundances. Fruchter, J.S.; i 
Northwest Labs., Richland, Wash. (USA)). 3 1 Mar 197 
E(45-1)-1830. 39p. (CONF-760466—1). Dep. . 
m Geological Society of America section meeting; Pull- 
man, Washington, United States of America °USA® (3 Apr 1976). 

Samples of basalt from three deep core holes drilled in the 

Pasco Basin, Washington (DDH-3, DH-4, DH-5) were analyzed by 
instrumental neutron activation (INAA) for up to fifteen trace and 
major elements. These analyses were used to assign eac 
flow to one of a series of previously defined chemical types of the 
Columbia River Basalt Group. All of the flows except the two 
flows at the bottom of well DDH-3 were clearly assignable to one 
of the defined chemical types. These two flows apparently 
represent new, as yet undefined chemical types. Average values 
and standard deviations for compositions of each of the chemical 
types found in the three wells are presented along with two-ele- 
ment variation diagrams for the geochemically important pair La- 
Cr, La-Fe, La-Th and La-Sc. The assignment of the flows to 
known chemical types accomplished in this study was very helpful 
in relating the basalts in the core holes to stratigraphically defined 
basalt flows in surface sections. A correlation diagram relating the 
flows in the core holes to one another on the basis of chemical 
type is presented. 
24813 (UCRL—78013) Study of the water content in zeolitic 
tuffs from the Nevada Test Site. Knowlton, G.D.; McKague, H.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
26 Mar 1976. 30p. (CONF-760626—1). Dep. NTIS $4.00. 

From Zeolite conference; Tucson, Arizona, United States of 
America *USA® (6 Jun 1976). 

Thermal gravimetric analysis (TGA) was employed to gain 
quantitative information about adsorbed, zeolite (in channels and 
cages), and coordinated water present in powdered zeolitic tuffs 
from the U.S. Energy Research and Development Administration's 
Nevada Test Site. Thermal gravimetric analysis of powdered tuff 
samples, ranging from 40 to 60 percent clinoptilolite, was per- 
formed under N, atmosphere and vacuum with a 2°C/min heating 
rate. The TGA plots obtained exhibited three linear portions; each 
is assumed to represent a specific type of water lost over a given 
temperature range. The linear portions are separated by curved 
sections that represent a transition in the type of water being 
evolved. Evaluation of these plots suggests that adsorbed water is 
lost between 25° and 90°C, zeolite water between 70° and 300°C, 
and coordinated water between 200° and 700**C. It was found that 
all adsorbed water could be removed in 1 to 2 h at ambient tem- 
perature (25°C) using vacuum only, while removal of significant 
amounts of zeolite water required increasing the temperature 
above ambient. The clinoptilolite content of the samples, based on 
the percent zeolite water, when normalized against the measured 
zeolite-water content of a pure clinoptilolite sample, D pace 
agrees with the amount of clinoptilolite as estimated by X-ray dif- 
fraction analysis. The powdered tuff samples analyzed in this study 


of 
. Vol. L. Dallas; 


contained an average of 4.6 +- 0.2 percent adsorbed water, 4.9 +- 
0.3 percent zeolite water, and 1.7 +- 0.1 percent coordinated 
water, for an average total weight loss at complete dehydration of 
11.1 +- 0.4 percent. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 24994 


COSMIC RADIATION 


24814 (AD-A—014613) Galactic cosmic ray intensity 0.99 to 
5.26 a.u. from the Sun. Progress report. Thomsen, M.F.; Van 
Allen, J.A. (lowa Univ., lowa City (USA). Dept. of Physics and 
Astronomy). Aug 1975. Contract N00014-68-A-0196-0009. 58p. 
NTIS $4.25. 

The intensity of galactic cosmic radiation in interplanetary 

has been observed over the heliocentric radial range 0.99 < 
t < 5.26 a.u. with five Geiger—Mueller tubes on the Jupiter-bound 
spacecraft Pioneer 10 and over the range 1.00 < r < 3.59 au. 
with three similar tubes on Pioneer 11, also bound for Jupiter. The 
observations span the time period 1972 March 3 to 1974 April 29, 
near the epoch of minimum solar activity. The contributions of 
solar energetic particles are eliminated. (GRA) 


24815 (AD-A—015673) A cosmic gamma-ray burst on May 
14, 1975. Technical report. Herzo, D.; Dayton, B.; Zych, A.D.; 
White, R.S. (California Univ., Riverside (USA). Inst. of 
Geophysics and Planetary Physics). 21 A 1975. Contract 
N00014-69-A-0200-5004. 17p. (IGPP-UCR—75-16). NTIS $3.25. 
A cosmic gamma-ray burst is reported that occurred at 
29309.11 s UTC, May 14, 1975. The burst was detected at an at- 
mospheric depth of 4 g/cm? residual atmosphere with the Universi- 
ty of California double scatter gamma-ray telescope launched on a 
balloon from Palestine, Texas at 1150 UTC, May 13, 1975. The 
burst was observed both in the single scatter mode by the top 
liquid scintillator tank in anti-coincidence with the surrounding 
plastic scintillator and in the double scatter mode, from which 
energy and directional information are obtained. The burst is 24 
standard deviations above the background for single scatter events. 
The total gamma-ray flux in the burst incident on the atmosphere 
with photon energy greater than 0.5 MeV is 0.59 +- 0.15 
tons/cm’. The initial rise time to 90% of maximum is 0.015 +- 
.005 s and the duration is 0.11 s. Time structure down to the 5- 
ms resolution of the telescope is seen. The mean flux over this 
time period is 5.0 +- 1.3 photons/cm?-s and the maximum flux is 
8.5 +- 2.1 photons/cm?-s. (GRA) 


24816 (AD-A—015736) Asymptotic directions and vertical cu- 
toff rigidities for selected cosmic-ray stations as calculated using the 
International Geomagnetic model appropriate for 
Epoch 1975.0. Environmental research papers. Shea, M.A.; Smart, 
D.F. (Air Force Cambridge Research Labs., L.G. Hanscom Field, 
Mass. (USA)). 5 May 1975. 107p. (AFCRL-ERP—510; AFCRL- 
TR—75-0247). NTIS $5.25. 

Tables of asymptotic directions and vertical cutoff rigidities 
for a selected set of cosmic-ray stations are presented. These 
values were obtained by the integration of vertically incident 
cosmic-ray trajectories through the International Geomagnetic 
Reference Field model adjusted for a 1975.0 Epoch. The table of 
asymptotic directions contains the asymptotic latitudes and lon- 
gitudes that specify the direction of approach from interplanetary 
space of a cosmic-ray particle. These asymptotic directions are 
given for specific rigidities above the main cone cutoff rigidity for 
each station, and at 0.01 GV rigidity intervals throughout the 
penumbra. Maps of the asymptotic directions for each station are 
also included. The table of vertical cutoff rigidities contains the 
geographic coordinates and L value of each cosmic-ray station 
together with the main cone cutoff rigidity, the Stormer cutoff 
rigidity, and the effective cutoff rigidity. (auth) 


24817 (AD-A—015739) Tables of asymptotic directions and 


Field for Epoch 1965.0. Environmental research ta Shea, 
M.A.; Smart, D.F. (Air Force Cambridge Research Labs., L.G. 
Hanscom Field, Mass. (USA)). 17 Jul 1975. 165p. (AFCRL- 
ERP—524; AFCRL-TR--75-0381). NTIS $6.25. 

Tables of asymptotic directions and vertical cutoff rigidities 
for a five degree by fifteen degree world grid are presented in this 
report. These values were obtained by the integration of vertically 
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on tools and the determination that drag forces acting on plates 
are characterized primarily by Coulomb friction with a relatively 
low friction coefficient. 


incident cosmic-ray trajectories through the International Geomag- 
netic Reference Field for Epoch 1965.0. The table of asymptotic 
directions contains the asymptotic latitudes and longitudes which 
specify the direction of approach, from interplane space, of a 
cosmic-ray particle. These asymptotic directions poe te for each 
= point for specific rigidities above the main cone cutoff rigidity. 

table of vertical cutoff rigidities contains the geographic coor- 
dinates and L value of each location together with the main cone 
cutoff rigidity, the Stormer cutoff rigidity, and the effective cutoff 


rigidity. (auth) 


Radiative otacity tables for 40 stellar mixtures. Cox, 
of 


California, Los Alamos Scientific 
lew Mexico). Astrophys. J., Suppl. Ser.; 
31: No. 2, 271-312(Jun ene). 


Using improved methods, radiative opacities for 40 mixtures 
of elements are given for use in calculations of stellar structure, 
stellar evolution, and stellar pulsation. The major improvements 
over previous Los Alamos data are increased iron abundance in 
the composition, better allowance for the continuum depression 
for bound electrons, and corrections in some bound-electron ener- 
gy levels. These have already been widely used, and 
represent a relatively homogeneous set of data for stellar struc- 
tures. Further improvements to include more bound-bound (line) 
transitions by a smearing technique and to include molecular ab- 
sorptions are becoming available, and in a few years these tables, 
as well as all previous tables, will be outdated. At high densities 
the conduction of energy will dominate radiation flow, and this ef- 
fect must be added separately. (AIP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


Empirical ae rp of x-ray and radio emission from 
supernova remnants. Seward, F.; Burginyon, G.; Grader, R.; Hill, 
R.; Palmieri, T.; Stoering, P ” Toor, A. (Lawrence Livermore 
Laboratory, Uni C Livermore). Astrophys. J.; 
205: No. 1, 238-246(1 Apr 1976). 

Data from several rocket flights are combined to list upper 
limits to soft X-ray emission from supernova remnants (SNRs). 
These limits are compared with observations of SNRs that are 
known X-ray emitters. There is no strong correlation between 
measured radio and X-ray flux at the top of the atmosphere. X-ray 
luminosities and upper limits are calculated for all SNR that are 

ight radio sources. The ratio between X-ray and radio liminosity 
is to be in the range, 20<L/subX//L/subR/<2000. The de- 
pendence of SNR luminosity on diameter is discussed. (AIP) 


SOLAR PHENOMENA 


24820 (AD-A—013778/6ST) Force-free magnetic fields and 
solar activity. Interim report. Sturrock, P.A.; Barnes, C.W. 
(Stanford Univ., Calif. (USA). Inst. for Plasma. Research). Aug 
1974. Contract F19628-74-C-0054. 8p. NTIS $3.25. 

This report concerning the prediction of solar flares centers 
on devising methods for calculating magnetic field structures in the 
solar atmosphere. Force-free fields comprise an important class of 
magnetic-field structures which may be calculated by relaxation 
techniques. Models of force-free fields with cylindrical symmetry, 
based on a spherical boundary surface, have been calculated. 
Evaluation of the energy of such structures provides information 
about the eruption of closed field patterns to form open current 
sheets which can then lead to solar . (GRA) 


24821 (AD-A—015672) Upper limits to the quiet-time solar 
neutron flux from 10 to 100 MeV. Technical report. Moon, S.; Sim- 
nett, G. M.; White, R.S. (California Univ., Riverside (USA). Inst. of 
Geophysics and Planetary Physics). 23 Jun 1975. Contract 
N00014-69-A-0200-5004. 31p. (IGPP-UCR—75-15). NTIS $3.75. 
The UCR large area solid-angle double scatter neutron 
was flown to search for solar neutrons on 3 balloon 
flights on September 26, 1971, May 14, 1972, and September 19, 
1972. The first two flights were launched from Palestine, Texas; 
the third was launched from Cape Girardeau, Missouri. The float 
altitude on each flight was at about 5 g/cm? residual atmosphere. 
Neutrons from 10 to 100 MeV were measured. No solar flares oc- 
curred during the flights. Upper limits to the quiet time solar 
neutron fluxes at the 95% confidence level are .00028, .00046, 
.00096 and .00090 neutrons/cm?-s in the energy intervals of 10 to 
30, 30 to 50, 50 to 100, and 10 to 100 MeV, respectively. (auth) 


24822 ag pe gon The relative abundance of neon and 
magnesium in the solar corona. Interim report. Rugge, H.R.; 
pring Ee A.B.C. Jr. (Aerospace Corp., El Segundo, Calif. (USA). 
Space Physics Lab.). 8 Oct 1975. Contract F04701-75-C-0076. 
21p. NTIS $3.25. 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 11 


A technique is proposed for determining the relative solar 
coronal abundance of neon and magnesium. The relative 
abundance is calculated directly from the relative intensity of the 
resonance lines of NeX (12.134 A) and M Mg XI (9.169 A) without 
the need for the development of a detailed model of the thermal 
structure of the corona. Relatively low resolution Bragg crystal 
spectrometer results from the OV1-10 satellite are used to deter- 
mine a coronal neon to magnesium relative abundance of 1.47 plus 
or minus 0.38. (GRA) 


24823 (AD-A—016566) Force free magnetic fields and solar 
activity. Sturrock, P.A.; Barnes, C.W. (Stanford Univ., Calif. 
(USA). Inst. for Plasma Research). Aug 1975. Contract F19628- 
74-C-0054. 17p. NTIS $3.25. 

See also report dated Aug 1974, AD-A—013778. 

This report, aimed at the prediction of solar flares, centers 
on devising methods for calculating magnetic field structures in the 
solar atmosphere. Force-free fields comprise an important class of 
magnetic-field structures which may be calculated by relaxation 
techniques. Models of force-free fields with cylindrical symmetry, 
based on a spherical boundary surface, were calculated. Evaluation 
of the energy of such structures provides information about the 
eruption of closed-field patterns to form open current sheets which 
can then lead to solar flares. (GRA) 


solar corona di Carrington rotations 1580—1596 (11 lanier 
1971—15 January 1973). Howard, R.A.; Koomen, M.J.; Michels, 
D.J.; Hansen, R.T.; Garcia, C.J. (World Data Center A for Solar. 
Terrestrial Physics, Boulder, Colo. (USA)). Jul 1975. 207p. 
(UAG—48). Paper copy available from National Climatic Center, 
Federal Bldg. Attn: Publications, Asheville, N.C. 28801. 
$25.20/year, $3.00 this issue. 


Prepared in with Hulburt O.) Center for 
Space Research, Washington, D.C., and High Altitude Observato- 
ry, Boulder, Colo. 


The reports presents a day-to-day summary of coronal data 
for the first 15 months of OSO-7 operation (11 October 1971—15 
January 1973). (GRA) 


24825 Solar wind stream evolution at large heliocentric 
distances: mtal demonstration and the test of a model. 
Gosling, J.T.; Hundhausen, A.J.; Bame, S.J. (High Altitude Obser- 
vatory, National Center for Atmospheric Research, Boulder, 
Colorado 80302). J. Geophys. Res.; 81: No. 13, 2111-2122(1 May 
1976). 

A detailed comparison is made of the speed-time profiles of 
solar wind streams observed between June 1 and October 1, 1973, 
by instruments aboard Imp 7 at 1.0 AU and Pioneer 10 at 4.5 AU. 
This period includes a short interval when Pioneer 10 was 
coaligned with Imp 7 and the sun. The comparison provides 
several vivid illustrations of the phenomena of stream steepening in 
the solar wind with the attendant formation of forward-reverse 
shock pairs and the gradual decay of stream amplitudes with in- 
creasing heliocentric distance. In some respects the interplanetary 
medium appears to act like a ‘low-pass filter’; large-amplitude 
eee ve structures present at 1 AU are generally 
subdued or nt at 4.5 AU. A simple fluid model of stream 
propagation which neglects all dissipation effects except those oc- 
curring at shock interfaces is employed to predict quantitatively 
the radial evolution of the stream structure observed at 1 AU. In 
most cases the model provides an adequate description of the 
large-scale features of the stream structure observed near 4.5 AU 
by Pioneer 10, including the amplitude of the speed fluctuations, 
the presence of abrupt jumps in speed at the leading edges of 
streams, the time of arrival at 4.5 AU, the filtering out of short- 
wavelength structures, and the overall shape of speed-time profiles. 
The model does less well in predicting the detailed structure at the 
leading edges of streams, e.g., the amplitude of the abrupt speed 
jumps. In the case of coalignment of Pioneer 10 with Imp 7 and 
the sun this lack of detailed agreement undoubtedly arises from 
the model’s assumption of adiabatic flow (except at shocks) and 
its neglect of magnetic forces and nonradial flow. For other times, 
the above reasons plus the nonstationary nature of solar wind 
streams contribute to the lack of detailed agreement. (AIP) 


GALAXIES 
REFER ALSO TO CITATION(S) 24819 


24826 (LA-UR—76-603) Spiral structure in galaxies: analo- 
gies. Kirkpatrick, R.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-Eng-36. 6p. (CONF-750766—1). 
Dep. NTIS $3.50. 
From Southwest conference on astronomy 
Lubbock, Toe United States of America Gul 
) 
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The vortex analogy to galactic spiral structures is con- 
sidered. Caution against carrying the analogy past its region of ap- 


ATMOSPHERIC PHYSICS 


24827 (AD-A—016883) The effects of the evaluator assigned 
nitrogen nuclear cross section uncertainties upon the transport of 
neutrons in air. Final report. Beverly, W.B.; Niiler, A.; Banks, N.E. 
(Ballistic Research Labs., Aberdeen Proving Ground, Md. (USA)). 
1975. 106p. (BRL— 1830). NTIS $5.25. 
The sensitivity of the transport of 14-MeV neutrons in sea 
level air to uncertainties in the ENDF/B-III values of the various 
cross sections has been calculated using the correlated 
sampling Monte Carlo neutron rt code SAMCEP. The 
source consisted of a 14.0 to 15.0-MeV band of isotropic neutrons 
and the fluences (0.5-15.0-MeV) were calculated at radii from 50 
to 1500 meters. Various perturbations were assigned to the 
ENDF/B-III or base cross section set. They were: (1) a 5% in- 
crease to the elastic cross section with a corresponding decrease in 
the inelastic cross section, (2) a 3% decrease in the elastic cross 
section with an equivalent increase in the inelastic cross section, 
(3) the smoothing of the valley in the elastic cross section around 
11 MeV with compensating changes taken in adjustments among 
the other partial cross sections, (4) a 10% increase in the elastic 
cross section with 2% of the compensating change being taken in 
the total cross section and the remainder absorbed in the inelastic 
cross section, (5) a 10% increase in the elastic cross section with 
the compensating change taken totally in the inelastic cross sec- 
tion, (6) an increase of 20% in the first Legendre coefficient and 
an increase of 10% in the second coefficient of the elastic scatter- 
ing angular distribution and (7) a decrease of 10% in both the first 
and second Legendre coefficients of the elastic scattering. Trans- 
port calculations were carried out using various physically realistic 
sets of perturbed cross sections, bounded by evaluator-assigned un- 
certainties, as well as the base set. (GRA) 


AURORAL AND IONOSPHERIC PHENOMENA 


24828 (AD-A—013690/3ST) Electron fluxes and correlations 
with quiet-time auroral arcs. Interim report. Mizera, P.F.; Croley, 
D.R. Jr.; Morse, F.A.; Vampola, A.L. (Aerospace Corp., El Segun- 
do, Calif. (USA). Space Physics Lab.). 30 Jul 1975. Contract 
F04701-75-C-0076. 38p. NTIS $3.75. 

Primary electron fluxes, measured by two satellites as they 
crossed qintne auroral arcs, are presented for times near 14:20 
UT on Nov 12, 1972. The DMSP-30 satellite measured the optical 
intensity at 0.6 to 1.0 Micrometer (FWHM) and precipitated elec- 
trons with 0.22 = or < E = or < 19.7 keV near 2100 MLT. The 
72-1 satellite crossed the auroral arc system near 2200 MLT and 
measured 0.36- to 16.5-keV electrons at all pitch angles. A 
detailed description of the electron morphology that includes com- 
( ) 


24829 (AD-A—013731/SST) Tonespheric limitations on radar 
accuracy at L-band. Technical note. Wand, R.H. (Massachusetts 
Inst. of Tech., Lexington (USA). Lincoln Lab.). 27 May 1975. 
Contract F19628-73-C-0002. 81 . (TN—1975-28). NTIS $4.75. 

See also AD—781179, A —782748, and AD—780519. 

For a long-range radar system the target range and bearing, 
as well as the signal amplitude and phase, are altered to some 
degree by the presence of the earth's atmosphere and ionosphere. 
The irregular nature of the ionosphere controls the extent to which 
these errors can be predicted and compensated for. The limits on 
radar metric accuracy imposed by ionospheric propagation effects 
are evaluated with emphasis on an L-band radar situated near the 
auroral zone. Many of the results are derived from previous 
progagation studies conducted at the Millstone Hill radar facility 
by applying appropriate frequency scaling laws. Estimates are 
made of elevation and range errors associated with the ambient 
ionosphere and with large-scale ionospheric structures (such as the 
mid-latitude electron density trough and traveling ionospheric 
disturbances). The amplitude and angle-of-arrival fluctuations 
produced by ionospheric scintillation are considered, and models 
are constructed which are applicable for normal ionospheric condi- 
- - Ae also for periods of severe geomagnetic disturbance. 
( ) 


24830 (AD-A—013780/2ST) Motions in the ionosphere. 
Technical No. 55. Yeh, K.C.; Liu, C.H. (Illinois Univ., Ur- 
bana (USA). Dept. of Electrical Engineering). May 1975. Contract 
F19628-74-C-0044. 67p. (UILU-ENG—75-2546). NTIS $4.25. 


Atmospheric motions at i 
Various ionospheric processes and 

these different processes may take place are covered. (GRA) 
24831 (AD-A—013785/1ST) Global morphology of ionospher- 
ic scintillations. II. Air Force surveys in geophysics. Aarons, J. (Air 
Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 11 Mar 1975. 26p. (AFCRL-AFSIG—304; AFCRL- 
TR—75-0135). NTIS $3.75. 

See also report dated 16 Oct 1970, AD—717694. 

Updating a review of the global morphology of i 
scintillations published in 1971, this study adds additional experi- 
mental studies on familiar topics to newer types of measurements 
of ionospheric irregularities, including in situ experiments and ar- 
tificial heating of the F layer. (GRA) 


24832 (AD-A—014327) Reaction rate data. Number 51. 
(General Electric Co., Santa Barbara, Calif. (USA)). Apr 1975. 
Contract DNA001-74-C-0014. 23p. NTIS $3.25. 

See also report dated Dec 1974, AD-A—009332. 

Summaries of research on atmospheric chemistry and 
physics are presented. Reaction kinetics, atomic and molecular 
physical processes, and thermochemistry related to the upper at- 
mosphere are included. (GRA) 


24833 (AD-A—014777) Electron distribution function in a 
nonuniform, weakly ee gas: application to a 
model ionosphere. Environmental research papers. Jasperse, J.R. 
(Air Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 12 May 1975. 33p. (AFCRL-TR—75-0266; AFCRL- 
ERP—514). NTIS $3.75. 

The author presents a plasma kinetic model for the one-par- 
ticle electron distribution function in a dilute, nonuniform, mag- 
netized, weakly photoionized . The model includes a 

logical treatment of photoionization of the neutral spe- 
cies by an externally produced photon flux; electron—ion recom- 
bination; electron—neutral particle attachment; elastic, excitation, 
deexcitation, , and ionizing electron—neutral particle collisions; and 
elastic lectron and electron—ion collisions. Using 
known methods, the author obtains approximate analytic formulae 
for the steady-state electron distribution function at energies much 
larger than the electron thermal energy. For a model of the earth's 
ionospheric E and F regions at low latitudes, numerical solutions 
for the steady-state electron distribution function are given and 
compared to a curve-fitted distribution function of Maxwellian 
form. It is shown that the effective rate of production of electrons 
per unit volume is significantly enhanced due to ionizing elec- 
tron—neutral particle collisions. Results for the electron concen- 
tration and the electron temperature are also given. (GRA) 


24834 (AD-A—014782) Iterative ray-tracing simulation of 
minimum group-path traces in swept-frequency backscatter iono- 
grams. Environmental research papers. Wong, M.S. (Air Force 
Cambridge Research Labs., L.G. Hanscom Field, Mass. (USA)). 2 
Ma 2ip. (AFCRL-TR—75-0241; AFCRL-ERP—509). 

Swept-frequency traces of minimum group-path length in 
backscatter-radar ionograms, computed for a measured three- 
dimensional electron distribution in the midnight sector of the 
polar ionosphere, are presented. Also presented are minimum 
group-path traces computed for trial electron distributions chosen 
to simulate the group-path traces of the measured electron dis- 
tribution, and to show the effects on the group-path traces as con- 
sequences of variations made upon major features of the trial elec- 
tron distributions. (GRA) 


24835 (AD-A—014847) Analysis of 4.3 micrometer ICE CAP 
data. Final report, 1 Jul 1973—30 Jun 1974. Kumer, J.B. 
(Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). 
Lockheed Palo Alto Research Lab.). Jul 1974. Contract F19628- 
73-C-0288. 140p. (LMSC-D—403888). NTIS $5.75. 

This report describes the theoretical analysis of infrared 
radiance data at 4.3 um which was obtained from auroral rocket 
shots from Poker Flat, Alaska in 1972 and 1973 as part of the ICE 
CAP program. It is shown that the radiance in this wavelength re- 
gion cannot be accounted for by NO* emission, but that all of the 
data are well described by CO, emission at 4.3 um, where the CO, 
is excited via vibrational energy transfer from aurorally produced 
vibrationally excited molecular nitrogen. The spatial and temporal 
characteristics of the 4.3 4m emission have been accounted for. 
The theory considers the time dependence of the formation of 
vibrationally excited nitrogen, and new theoretical work concern- 
ing the residence time of vibrationally excited nitrogen at various 
altitudes is presented. (GRA) 


24836 (AD-A—014966) ARCTIC code electron deposition 
theory with application to project Excede. HAES report No. 10. 
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Topical report, 1 Oct 1974—1 Feb 1975. Tarr, P.W. (Mission 
Research Corp., Santa Barbara, Calif. (USA)). —_ Jun 1975. Con- 
tract DNA001-74-C-0143. 75p. (MRC-R—173). NTIS $4.25. 

This report describes in detail the theory of electron energy 

used in the ARCTIC auroral code. New results describ- 
of both with and without a 
magnetic field, are presented. Detailed comparisons are made 
between the ARCTIC theory, data, the results of a Monte 
chec! 


betw 
pony (GRA) 
24837 (AD-A—015797) Studies of disturbed ionospheres. 
Final scientific report, 1 Apr 1972—1 Apr 1975. Baker, K.D. 
(Utah State Univ., Logan (USA). Center for Research in Aerono- 
my). Jun 1975. Contract F19628-72-C-0255. 64p. NTIS $4.25. 
Research was directed toward the investigation of disturbed 
ionospheres. The research primarily used rocketborne payloads in- 
strumented to measure such ionospheric parameters as energetic 
particle fluxes, atmospheric emissions (ultraviolet, visible, and in- 
frared), particle densities and composition. In many instances the 
rocketborne, in situ measurements were supplemented by remote 
measurements from ground-based instruments. Emphasis during 
the contractual period has been on development of both instru- 
mentation and techniques for accomplishing the measurements as 
well as on obtaining the accumulated measurements themselves. 
Multiple programs during the 3-year period have allowed for the 
investigation of diverse phenomena, including PCA (polar-cap ab- 
sorption), AZA (Auroral Zone Absorption), auroral phenomena, 


ments for measuring partic 
trolled laboratory environment. (GRA) 


24838 (AD-A—015923) Reaction rate data. Number 52. 
(General Electric Co., Santa Barbara, Calif. (USA)). Jul 1975. 
Contract DNA001-74-C-0014. 26p. NTIS $3.75. 

See also report dated Apr 975, AD-A—014327. 

Summaries of research on atmospheric chemistry and 
physics are presented. Reaction kinetics, atomic and molecular 
physical processes, and thermochemistry related to the upper at- 
mosphere are included. (GRA) 


24839 (AD-A—016061) Midlatitude E-region: an examination 
(A Segundo, Calif. a? 26 Aug 1975 
5-0-0076. 54p. NTIS $4.2 
launched from White Sands Missile Range to investigate energetic 
electrons and positive ions in the E-region ionosphere below 120 
km. The rocket payload was designed to measure these particles in 
the energy range 40 eV to 5.5 keV. The purpose of the flights was 
E-region processes and as a source of heating in lower 
oe at a mid-latitude location. (GRA) 


24840 (AD-A—016177) The spatial relationship between the 
evening radar aurora and field-aligned currents. Interim report. 
Tsunoda, R.T.; Presnell, R.I.; Potemra, T.A. (Johns Hopkins Univ., 
Silver ane Md. (USA). Applied Physics Lab.). Aug 1975. 44p. 


Prepared in cooperation with Stanford Research Inst., 
Menlo Park, Calif. 

The spatial relationship of the radar aurora to the field- 
aligned currents observed by virtue of the transverse magnetic 
disturbances detected by the TRIAD satellite are examined. By use 
of a 398-MHz phased-array radar located at Homer, Alaska, event- 
by-event a ee were made between the evening radar au- 
—— field-aligned currents in the 1700 to 2100 MLT sec- 

tor. (GRA) 


24841 (AD-A—016565) Cylindrical Langmuir probe measure- 
ments from rocket the period 31 January 1969 
through 3 April 1974. Wilson, R.C. (Boston Coll., Chestnut Hill, 
Mass. (USA)). 30 Apr 1975. Contract F19628-72-C-0089. 122p. 
NTIS $5.25. 

The current measurements made by cylindrical Langmuir 
probe systems flown on NIRO and Ute-Tomahawk vehicles are 
described. Particular emphasis is placed on the electron current 
and positive ion current. Measurements were made over an al- 
titude range extending from 60 kilometers to 145 kilometers, thus, 
encompassing the D- and E- regions. The development of the elec- 
tronic instrumentation is presented. (GRA) 
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24842 (AD-A—016584) Transport techniques for describing 
and energy deposition of energetic auroral electrons. In- 
terim report. Strickland, “ Book, D.L.; Coffey, T.P.; Fedder, 
J.A. (Naval Research Lab., a. DC. (USA)). Sep 1975. 
44p. (NRL-MR—3117). NTIS $83. 7 

Auroral electron scattering and energy loss are calculated 
using for the first time a multi-angle equation of transfer at all 
energies. The results are compared with those obtained using a 
Fokker-Planck equation. Both equations have been solved in terms 
of their eigensolutions. The equation of transfer has also been 
solved by numerical integration. Fokker-Planck solutions agree 
well with equation-of-transfer solutions above 3 keV but deviate 
increasingly at lower energies. A comparison is made between the 
present Fokker-Planck results and those of M. Walt at 10 keV, 
giving good agreement. Energy deposition rates are also found to 
agree satisfactorily with those obtained previously. The accuracy of 
integration of the transfer equation is tested by comparing results 
obtained by the eigenvalue method and the direct integration 
method. Differences of less than 5% were found at all altitudes, 
energies and pitch angles. The predicted backscatter near the 
upper energy boundary’ is sensitive to the boundary condition 
there. Backscatter results for various boundary conditions in ener- 
gy show both this and the effects of the propagation of the boun- 
dary condition toward lower energies. Solutions to the equation of 
transfer are presented over the energy range from 10 eV to 40 
keV and demonstrate the rapid rise in the flux below 100 eV, 
tion. 


24843 (AD-A—016675) Effective recombination coefficient of 
the polar d-region under conditions of intense radiation. 
Topical report, Nov 1973. Watt, T.M. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). 15 Jul 1975. Contract DNA001-74-C- 
0167. 102p. NTIS $5.25. 

The intense solar-particle event in August 1972 produced 
high levels of ionization at altitudes of 60 to 90 km over the 
DNA/SRI Incoherent Scatter radar located at Chatanika, Alaska. 
The magnitude of the instantaneous ionizing fluxes at times ap- 
proached those expected from the beta flux densities following 
some high-altitude nuclear detonations of interest in system 
problems. The cumulative radiation doses, leading to build-up of 
unusual molecules, were probably comparable to those expected 
from some high-altitude nuclear detonations. These ionizing fluxes 
—_— by the Lockheed 1971-089 polar-orbiting satellite. 


24844 (AD-A—016755) Near-infrared auroral Baker, 
D.; Steed, A.; Huppi, R.; Pendleton, W. Jr. (Utah State Univ., 

an (USA). Electro-Dynamics Labs.). 31 Dec 1974. Contract 
F19628-73-C-0048. 38p. $3.75. 

The near-infrared spectrum of an aurora in comparison with 
the high-latitude night airglow has been obtained using a wide-field 
interft ter. The spectral coverage is from about 
0.9 to 1.6 micrometers at a resolving power of 1600. The principal 
auroral features which were observed during a Class III auroral 
breakup the night of April 19, 1974, at Poker Flat, Alaska, are the 
N2(+) Meinel bands, the N2 First Positive bands, and certain 
atomic 0 and N emission lines. Comparisons are made with labora- 
tory spectra. (GRA) 


EFFECTS OF NUCLEAR DETONATIONS 


24845 (AD-A—015747) The treatment of electron scattering 
and approximate methods used for specifying high-altitude EMP 
sources. Final report, Jul 1973—Dec 1974. Morgan, J.F.; Knutson, 
G.R. (Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). 
Apr 1975. 25p. (AFWL-TR—74-341). NTIS $3.25. 

A Monte Car'e electron transport code was used to calcu- 
late the EMP sources produced (1) by monoenergetic electrons, 
(2) by a Compton scatter distribution of electrons, and (3) by a 
photoelectric scatter distribution of electrons. The effects of 
nuclear—Coulomb electron scattering, of the continuous slowing- 
down method of electron energy loss, and of electron turning in 
the geomagnetic field of the earth were included in the calcula- 
tions. Analytic results were obtained from the source routine of 
AFWL one-dimensional high-altitude EMP code, HEMP B. 
Sources include an improved slowing-down model and the option 
of two electron scatter approximations based on small-angle scatter 
theory, one based on an average obiquity of the distribution, and 
the other based on a random selection of scattering direction. The 
Monte Carlo results are compared to the analytic methods for a 
delta function source of photons. (auth) 


2630 
and Polar Airglow. Additionally, a laboratory testing program pro- 
vided the initial oportunity to examine the capabilities of instru- 


(COM—75-50279-49/SL) Catalog of standard geomag- 
netic variation data. (World Data Center A for Solar-Terrestrial 
Physics, Boulder, Colo. (USA)). Aug 1975. 136p. aang 
= copy available from National Climatic Center, Federal B 

Attn: Publications, Asheville, N.C. 28801. $25.20/year, $1.85 


” ‘This catalog consolidates all of the geomagnetic variation 
data from standard and rapid-run measurements known to exist at 
World Data Center A for § Solar-Terrestrial Physics. It includes data 
for time periods prior to the IGY, the earliest data set being for 
Batavia, Indonesia, 1867. The geomagnetic variation data in this 
catalog are held in the form of microfilm, magnetic tape, year- 
books and bulletins. They are in a variety of formats including 
magnetograms (normal, storm, and rapid-run), hourly values, 2.5 
minute values, and various derived indices for individual observa- 
tories as well as for selected groupings of observatories. The data 
from about 300 observatories are referenced in this catalog, and a 
list of observatories along with their hic and geomagnetic 
coordinates are presented. The main ly of the catalog displays 
the years and months for which the World Data Center holds 
digital data, magnetograms, and K-indices for each observatory. 
Also presented is a catalog of derived geomagnetic indices, infor- 
mation on principal magnetic storms, and a catalog of available 
sets of magnetograms. (GRA) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 24298 


24847 (ANL—75-60(Pt.1)) Radiological and Environmental 
Research Division annual report, July 1974—July 1975. Funda- 
mental molecular physics and chemistry. (Argonne National Lab., 
ean (USA)). 1975. Contract W-31-109-Eng-38. 134p. Dep. NTIS 


physi mistry at ye National 
Laboratory from July 1974 to June 1975 is presented. Of the 38 
articles and abstracts given, 23 have been presented at conferences 
or have been published and will be separately abstracted. Abstracts 
of the remaining 15 items appear in this issue of ERA. (GHT) 


24848 (ORO—2408-109) Studies of nuclear processes. 
Progress report, June 1, 1975—May 31, 1976. Cleqq, T.B.; Lud- 
wig, E.J.; Merzbacher, E.; Shafroth, S.M.; Thompson, W.J. (North 
Carolina Univ., Chapel Hill (USA). a of Physics and Astrono- 
my). 1976. Contract E(40-1)-2408. 39p. Dep. NTIS $4.00. 

The UNC Chapel Hill group, affiliated with the Triangle 
Universities Nuclear Laboratory (TUNL), has emphasized in its 
ape research the following topics: nuclear interactions induced 

polarized beams of protons and deuterons; developments in 
equipment and techniques for the measurement and interpretation 

these interactions; the design and analysis of nuclear and atomic 
scattering experiments for protons, deuterons and heavier proj 
tiles; the theory of ion-atom collisions; atomic effects in nuc 
bombardment. The particle beams used were obtained primarily 
from the TUNL Cyclo-Graaff, the FN-tandem Van de Graaff and 
Lamb-shift polarized-ion source, and the 4-MeV Van de Graaff ac- 
celerators. Computations were ‘performed using the computers at 
TUNL, at the Triangle Universities Computation Center, and at 
UNC, Chapel Hill. Collaborative experiments were undertaken 
+. with the research groups from Duke University and 
North arolina State University. Extensive participation of our 
ra uate students in all aspects of the research has assured them a 
training in the fundamental and technical aspects of physics. 


"Our research efforts have produced a deeper understanding of the 


spin dependence of nuclear interactions through measurements 
with polarized beams. Inner-shell ionization phenomena have been 
revealed in our detailed experimental and theoretical studies of 
atomic effects in nuclear bombardment. 


BEAMS AND THEIR REACTIONS 


REFER ALSO TO CITATION(S) 23771, 23775, 23776, 24891, 
24908, 25029, 25031, 25032, 25053 


24849 (LBL—3276) Electronic state alignment, orientation, 
and coherence produced by beam-foil collisions. Church, D.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 22 
Jul 1975. Contract W.7405-ENG-48. 13p. (CONF-750858— 18). 


Dep. NTIS $3.50. 
From Meeting of the ASP division of particles and fields; 


Seattle, Washington, USA (27 Aug 1975). 


The cylindrically symmetric beam-foil collision produces ex- 
citation and alignment of atom and ion levels similar, but not 
identical, to that resulting at comparable energies from ion-atom 
or ion-molecule collisions. When the foil is tilted, the macroscopic 
change acts on the microscopic scale to produce coherent align- 
ment rand orientation of the excited levels. The maximum beam 
energy range bounding this interaction has not yet been defined. 
The dynamic interaction which produces these effects is currently 
not predicted by any theory, although the dynamics of the ions 
subsequent to the collision are well understood. Refinement of cur- 
rent experimental technique can be expected to better define the 
final foil surface. The beam-tilted-foil collision promises to be use- 
ful in the study of ionic structure via quantum t, radio-frequen- 
cy and level-crossing spectroscopy techniques, and may provide a 
useful probe for certain surface interactions. 4 figs, 48 refs. 


24850 (UCID— 17154) Numerical investigation of hose insta- 
bility of a Bennet beam. Leary, J.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 Jun 1976. Contract W-7405- 
Eng-48. 12p. Dep. NTIS $3.50. 
The hose instability is examined numerically for an 

lated beam with the Bennett current profile J(r) a (1 + aay 
Channel conductivity sigma(r) is also of this form. The dispersion 
relation of Lee shows excellent agreement with numerical results. 
Transient behavior of beam is studied and found consistent with 


Lee’s work. 
24851 Lineshape of the 3p excitation in the electron energy loss 
spectrum of nickel metal. Dietz, R.E.; McRae, E.G.; Yafet, Y.; 
Caldwell, C.W. (Bell Labs., Murray Hill, NJ). pp 472-474 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

_From 4. international conference on vacuum ultraviolet 

; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Detailed electron energy loss spectroscopy measurements on 
the 3p line shape for Ni are reported. These spectra have been stu- 
died both by optical absorption using synchrotron radiation and by 

electron energy loss spectroscopy. (GHT) 


24852 Electron energy losses in some layered crystals. Gramari, 
D.; Perrin, J.; Soukiassian, P.; Cazaux, J. (Faculte des Sciences, 
Reims, France). pp 514-517 of In Vacuum ultraviolet radiation 
physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and 
Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Using electron energy loss technique, the complex dielectric 
constant has been obtained along principal axis and in the 3 to 35 
eV range for some layered chalcogenide semiconductors in the 
crystalline form for As,S,, GaS, GaSe, InSe, and in the amorphous 
form for As,S3, As,Se3. Optical anisotropy and electronic excita- 
tions are discussed and possible artefacts due to surface plasmon 
excitations are quoted. 


24853 Photoemission and energy loss spectroscopy of oxide for- 
mation on Si and Ge surfaces. Rowe, J.E. (Bell Labs., Murray Hill, 
NJ). pp 569-573 of In Vacuum ultraviolet radiation physics. Koch, 
E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The fundamental electronic p of Si and Ge oxides 
from monolayer thickness to bulk oxide films were studied in ul- 
trahigh vacuum by Auger analysis, LEED, and _ ultraviolet 
photoemission spectroscopy. Both ultraviolet photoemission spec- 
troscopy and electron energy loss spectroscop 
of two separate oxide phases on Si and Ge sui . (GHT) 


24854 Nonlocal effects in photoemission studies with nonnor- 
mally incident light. Kliewer, K.L. (Ames Lab., IA). pp 575-577 of 
In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A theory for the photoyield resulting from p-polarized light 
of frequency @ incident from vacuum upon a _ half-space 
photoemitter characterized by a local dielectric function ep- 
silon(@) = epsilon, (@) + i epsilon,(@) is considered. An expres- 
sion is given for the total yield Y/sub T/(theta,w), and the yield, Y, 
is determined both local and nonlocal. Local and nonlocal results 
for the yield are shown. (GHT) 
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24855 High energy excited states in solids studied by seconda- 
ry-electron-emission spectroscopy. Willis, R.F. (European Space 
Research Organization, Noordwik, Netherlands). pp 582-584 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
mow C97). Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH ( x 

From 4 international conference on vacuum ultraviolet 

physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Fine structure in the energy distribution of secondary elec- 

trons ‘‘backscattered’’ from a crystal surface arises as a con- 
convenes of inelastic electron-electron scattering processes involv- 
ing electron-hole pair production via the screened Coulombic in- 
teraction between the incident primary electrons and the valence 
electrons in the solid. Preliminary results for secondary electrons 
emitted into a narrow angle normal to three tungsten single — 
surfaces, viz (100), (110), and (111) have been obtained. 
spectra show t differences for the different low-index a 
faces indicative of aes emission from bulk final states located 
along the corresponding different symmetry directions in the Bril- 
louin zone. Angular measurements about the normal show complex 
—— in the electron spectra. A series of such spectra 
are for the tungsten (110) surface. (GHT) 
24856 Recent development in electron energy loss spectroscopy. 
Raether, H. pp 591-606 of In Vacuum ultraviolet radiation physics. 
Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgeselischaft mbH (1974). 

_From 4. international conference on vacuum ultraviolet 

physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

tyme of electron energy loss is given. Top- 
ics covered include: dispersion oF volume excitations; dispersion of 
surface plasmons; the k-dependence of the radiative mode; disper- 
sion of bound electrons; reflection experiments, determination of 
optical constants from the loss function; comparison of the spectra 
of a substance in the solid and in the gaseous phase; and core ex- 
citation. 36 references. (GHT) 


24857 Inelastic electron scattering measurements of soft x-ray 
thresholds and Gibbons, P.C.; Schnatterly, S.E.; Ritsko, 
JJ. tae ne! Univ., NJ). pp 614-615 of In Vacuum ultraviolet 
radiation ph Koch, E.E. (ed.). Ger.; Friedr. 
Vieweg and Sohn Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Inelastic electron scattering spectra of sodium and alu- 
poms made with 300 keV primary beam energy are presented. 
( ) 


24858 Extrinsic and intrinsic electron energy losses in metal x- 
ray photo-electron Fuggle, J.C.; Watson, L.M.; Fabian, 
D.J. (Univ. of Strathcycide, Glasgow). pp 616-618 of In Vacuum 
ultraviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

XPS spectra of germanium covered by thin films of alu- 
minum, of germanium, of manganese, and of manganese covered 
by thin films of aluminum are shown. It was observed that when 
germanium, silver or manganese are covered by aluminum coatings 
the photoelectrons from the substrate do not exhibit the a 
teristic losses observed as satellites of aluminum xps peaks. The 
substrate photoelectrons observed travel through more aluminum 
than the average observed aluminum photoelectrons so that the 
absence of plasmon satellites on substrate peaks is good evidence 
that plasmon losses in photoelectron spectroscopy are intrinsic to 
the excitation process. (GHT) 


24859 Mean free path for plasmon and inner shell excitations 
by electrons in the range from 60 to 1200 keV. Sevely, J.; Perez, 
J.P.; Kihn, Y.; Jouffrey, B. (CNRS, Toulouse, France). pp 618-622 
of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

By means of electron microscopy, the individual and collec- 
tive energy losses through materials were studied over an incident 
energy range from 60 keV to 1200 keV. Spectra are shown for 
aluminum and carbon at 1000 keV incident beam energy. The 
spectra contain lines due to plasmon, L and K inner-shell excita- 
tions for aluminum, plasmon and K inner-shell excitations for car- 
bon. (GHT) 
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24860 Microscopic mechanism of coherent surface Bremss- 
trahlung. Tomas, M.S.; Sunjic, M. (International Center for 
Theoretical Physics, Trieste, Italy). pp 632-633 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). ence. Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The microscopic description of the electron-polaritron in- 
teraction at metallic surfaces that would be applicable to various 
radiation mechanisms, ¢.g., transition radiation, is derived. The 
emitted radiation in the simplest case corresponding to coherent 
surface bremsstrahlung is calculated, and the character of emitted 
coherent surface bremsstrahlung radiation is clarified in terms of 
metallic plasma polaritron eigenmodes. (GHT) 


24861 High-current, microsecond-range relativistic electron 
beam. Demidov, B.A.; Ivkin, M.V.; Petrov, V.A.; Fanchenko, S.D. 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 12, 1597- 
1600(Dec 1975). 

An experimental study is reported of the possibility of 
producing a microsecond, kiloampere pulse of relativistic electrons 
in an accelerator with a gap consisting of a point cathode and a 
plane anode. Because of the radial beam divergence in this con- 
figuration, the electron current density near the anode is reduced. 
This reduction makes it possible to prolong the spontaneous break- 
down of the accelerating gap. The trum of accelerated elec- 
trons is studied. The absolute energy calibration is carried out with 
a B source. (AIP) © 


24862 Luminescence from the (111) face of a Ta single crystal 
bombarded with slow electrons. Artamonov, O.M.; Samarin, S.N. 
Fi Spectrosc. (USSR) (Engl. Transl.); 40: No. 2, 182-183(Feb 
). 

The visible luminescence from a Ta crystal was studied 
while the crystal was bombarded by 100 to 300 eV electrons in a 
~10-* Torr vacuum. The observed angular dependences of the in- 
tegral intensity and degree of polarization of the emissions are 
presented, along with the spectral density of the luminescence. A 
qualitative comparison is made between the experimental results 
and computations performed within the framework of 
h gical models. (AIP) 


24863 Cross sections for L-shell x-ray and Auger-electron 
production by heavy ions. Hardt, T.L.; Watson, R.L. (Texas A and 
M Univ., College Station). At. Data Nucl. Data Tables; 17: No. 2, 
107-125(Feb 1976). 

Experimental cross sections for L-shell x-ray and Auger- 
electron production by heavy charged particles are tabulated ac- 
cording to projectile energy and atomic number. 


ATOMIC AND MOLECULAR PROPERTIES 


REFER ALSO TO CITATION(S) 22888, 23775, 23970, 24371, 
24885, 24899, 24903 

24864 (ANL—75-60(Pt.1), pp 26-37) Absorption cross sec- 
tions for water, ammonia, methane, neopentane, the 
chloromethanes, and CF,Cl,. Person, J.C. (Macalester Coll., St. 
Paul); Fowler, D.E.; Nicole, P.P. 1975. 

In Radiological and Environmental Research Division an- 
nual report, July 1974—July 1975. Fundamental molecular physics 
and chemistry. 

Experimental data on the absorption cross section (or dif- 
ferential oscillator strength) are presented for water, ammonia, 
methane, neopentane, CH;Cl, CH,Cl,, CHCl;, CCl,, and CF,Cl,. In 
all cases the upper energy limit is 21.2 eV, and the lower energy 
limit is between 11 and 13 eV. 


24865 (ANL—75-60(Pt.1), pp 71-73) Feshbach resonances in 
the methyl halides. Spence, D. 1975. 

In Radiological and Environmental Research Division an- 
nual eee. July 1974—July 1975. Fundamental molecular physics 
and chemistry. 

Measurements of Feshbach resonances in CH;Cl, CH;Br, 
and <—— om epee. The apparatus used for these studies is a 
stan e n-transmission trometer of the 


24866 (ANL— 75-60(Pt.1), pp 88-90) Moments of the dipole 
oscillator-strength distributions for atoms in the third row of the 
table. Dehmer, J.L. (Univ. of California, Livermore); Han- 
son, J.D.; Inokuti, M. 1975. 
In Radiological and Environmental Research Division an- 
nual report, July 1974—June 1975. Fundamental molecular 
physics and chemistry. 


NOVEMBER 1976 


The systematics of the Z dependence of moments of the 
dipole oscillator-strength distributions are extended to include the 
atoms of the third row of the periodic table, K through Kr. 


24867 (LBL—4922) High temperature uv photoelectron spec- 
troscopy. Suzer, S. (California Univ., Berkeley (USA). Lawrence 
Mar 1976. Contract W-7405-Eng-48. 108p. Dep. 


Thesis. 

A PS-18 Perkin Elmer Photoelectron Spectrometer was 
modified to achieve better vacuum up to 800°C and provided with 
a better data handling system. Atomic vapors of Ca, Sr, Ba, Zn, 
Cd, and Hg were studied by Hel (or Nel) radiation, using 
photoelectron spectroscopy. Several satellite lines were observed 
and were attributed to initial state configuration interaction in the 
ground states of these atoms. The relative intensity ratios of the 7D 
lines of Zn, Cd, and Hg were studied by different radiations, using 
both Hel and Hell lines. Pb in the form of atomic vapors was stu- 
died by Hel radiation. Relativistic effects were observed to cause 
the ratio of the peaks arising from Pb*(s*p; *P/sub 1/2): Pb*(s*p; 
*P/sub 3/2/) states to be 1.000:0.071 instead of 1.000:2.000 as 
ang by the simple L-S picture. Several final states inaccessible 

m an s*p* initial state configuration were observed and at- 
tribuied to admixtures of the configurations sp*d and s*d?. Atomic 
and molecular bismuth were studied by Hel radiation. Atomic Bi 
showed again satellites due to admixtures of configurations in the 
ground state. Molecular Bi, lines were observed and assigned to 
the corresponding states of Bi,+. The ordering of (sigma/sub g/, 
6p) and (2/sub u/, 6p) was observed to be reversed from N., and 
this reversal was correlated with the increase in the internuclear 
distance in the isoelectronic series No, PN, P2, and Bi,. 


24868 (UCRL—77537) High resolution autoionization spectra 
in atomic uranium. Paisner, J.A.; Solarz, R.W.; Carlson, L.R.; May, 
C.A.; Johnson, S.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Nov 1975. 9p. (CONF- 
760611—6). Dep. NTIS $3.50. 

From International conference on quantum electronics and 
exhibition; Amsterdam, Netherlands (14 Jun 1976). 

High resolution (less than or equal to .5 cm~') autoioniza- 
tion spectra of atomic uranium has been observed from newly 
identified odd parity levels between 32,660 and 34,165 cm™'. 
Photoionization cross sections are presented. 


24869 (UCRL—78034) D. C. electric field behavior of high 
lying states in atomic uranium. Paisner, J.A.; Carlson, L.R.; Wor- 
den, E.F.; Johnson, S.A.; May, C.A.; Solarz, R.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 31 Mar 
1976. Contract W-7405-Eng-48. 7p. (IS—76-155; CONF- 
760611—3). Dep. NTIS $3.50. 

From International conference on quantum electronics and 
exhibition; Amsterdam, Netherlands (14 Jun 1976). 

The effects of D. C. electric fields on high lying Rydberg 
and valence states in atomic uranium have been studied. Results of 
measurements of Stark shifts, lifetime lengthening via 1I-mixing, 
critical fields for ionization, barrier tunneling, and the appearance 
of zero-field parity forbidden transitions are presented for atomic 
uranium along with the observation of field induced autoionization 
of valence states. 3 figs. (GHT) 


24870 Absorption spectra of Xe, and Xe-rare gas mixtures in 
the vacuum ultraviolet region (1150-1500 A). Castex, M.C.; 
Damany, N.; Vodar, B. (CNRS, Meudon, France). pp 31-34 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Pure Xe and Xe-rare gas mixtures were studied between 
1150 and 1500 A for the pressure and temperature ranges: 
(0O—760 torr)—(130°—300*K). In the spectra, in addition to Ryd- 
berg series of atomic lines, numerous absorption bands were ob- 
served. Their molecular origin were deduced from quantitative 
measurements and high resolution analysis. (GHT) 


24871 New high resolution emission spectra of H, and D, near 
800 A. Roncin, J. Y. (CNRS, Meudon, France); Damany, H.; Jun- 
gen, Ch. pp 52-53 of In Vacuum ultraviolet radiation physics. 
Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The observation of emission far beyond the dissociation and 
ionization limits of H, and D, is reported. A preliminary rotational 
analysis of the spectra has been carried out in the region between 


845 and 770 A. In this region, which corresponds to excitation 
energies higher than the limit of dissociation into H(1s) + H(n=2), 
the emission spectrum is much simplified with respect to the 
known absorption spectrum. (GHT) 


24872 Photodissociation of molecular hydrogen and the excita- 
tion spectra of the Balmer a, 8, and y emissions from excited H and 
D atoms. Borrell, P. (Laboratoire de Photophysique Moleculaire, 
Orsay, France); Guyon, P.M.; Glass-Maujean, M. pp 54-55 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgeselischaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The Balmer photoexcitation spectrum was observed to mea- 
sure the thresholds for photodissociation into H(1s) + H(n=3), 
H(n=4) and H(n=5); to examine the role of predissociation; and 
to identify the states involved by direct comparison with the ab- 
sorption spectrum. Excitation spectra of Balmer a, 8B and y from 
H, and D, are presented. (GHT) 


24873 Photoionization in the M/sub II/ M/sub III/ thresholds 
region for some neutral atoms and positive ions. Combet Farnoux, 
F.; Lamoureux, M. (CNRS, Orsay, France). pp 89-91 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Photoionization relative to the 3p subshell for the isoelec- 
tronic series of Ar (ground state configuration 3p*) and some 
neutral atoms beyond Ar:K(3p*4s), Ca(3p*%4s?), Sc and first series 
— elements from Ti to Ni(3p*3D/sup N/4s*) are calculated. 
(auth) 


24874 Photoionization cross sections of uranium and iridium in 
the soft x-ray region. Cukier, M. (Univ. of Paris, Orsay, France); 
Dhez, P.; Wuilleumier, F.; Jaegle, P.; Lamoureux, M.; Combet Far- 
noux, F. pp 102-104 of In Vacuum ultraviolet radiation physics. 
Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

New results are presented concerning the photoionization of 
uranium and iridium and their theoretical interpretation is given. 
The photoionization cross sections are shown. (GHT) 


24875 Ionization in molecules. Samson, J.A.R.; Had- 
dad, G.N.; Gardner, J.L. (Univ. of Nebraska, Lincoln). pp 157-158 
of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The total photoionization cross sections of most diatomic 
molecules have been measured from their ionization threshold 
down to 100 A. The probability of producing ions in various 
degrees of excitation have been measured at many wavelengths, in- 
cluding a study of multiple ionization processes. Total photoioniza- 
tion cross sections are shown for O, and H, from 100 A to their 
respective ionization thresholds. (GHT) 


24876 Effect of spin-orbit coupling on the wavelength depen- 
dence of atomic branching ‘ratios. Berkowitz, J.; Dehmer, J.L. 
(Argonne National Lab., IL). pp 160-162 of In Vacuum ultraviolet 
radiation o—. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 
Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Photoabsorption by gaseous mercury in the wavelength 
range 600 A greater than or equal to lambda greater than or equal 
to 250 A leads to the ionic states 5d%6s**D/sub 5/2/, and 5d%6s**D/sub 
3/2/ of Hg*+ (states of Hg* having other configurations such as 
5d"6p, are also produced with much smaller probability). In this 
experiment, undispersed radiation from a hollow-cathode discharge 
lamp was crossed with a mercury beam in the source region of a 
cylindrical-mirror electron energy analyser. The results are sum- 
marized. (GHT) 


24877 Angular distributions of 304 A photoelectrons from 
atoms and molecules. Nakamura, M.; lida, Y. (Tokyo Univ. of Edu- 
cation). pp 170-172 of In Vacuum ultraviolet radiation physics. 
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Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgeselischaft mbH (1974). 
From 4. international conference on vacuum ultraviolet 
i Germany (22 Jul 1974). 

from rare 
gases, He and Ar, and diatomic molecules, N, and O,, were mea- 
sured using the He II 304 A line and the He I 584 A line. Prelimi- 
nary data are given for the first observations for the angular dis- 
tributions of He II 304 A photoelectrons. (GHT) 


yields eta-hexane. Per- 

son, J.C.; Nicole, P.P. (Argonne National Lab., IL). pp 184-185 of 

In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 

.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
74) 


From -_international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
See NF-740726~. 

To determine accurate oscillator strength distributions over 
a wide range of energy, the absorption cross section sigma was 
measured for methane and n-hexane using monochromatic light. 
The cross sections are for use in establishing the oscillator strength 
distribution. The cross sections and the values of the differential 
oscillator strength df/dE are given. (GHT) 


24879 Correlation effects in the on lightest 
atoms. Amusia, M.Ya. (loffe Inst. of Physics and Tech., Lenin- 
grad); Cherepkov, N.A.; Zivanovic, D.; Radojevic, V. pp 241-242 
of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunsc , Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 


From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
See CONF-740726—. 

The photoionization cross-section and the oscillator 
strengths for helium, lithium, and beryllium atoms are calculated in 
the framework of the random phase approximation with exchange 
(RPAE). (auth) 


of La and Ce. Piacentini, 


24880 Appearance potential spectra 

M.; Smith, R.J.; Lynch, D.W. (Ames Lab., IA). pp 255-257 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
ig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 


Braunschweig 

mbH (1974). 

From 4. international conference on vacuum ultraviolet 
physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Appearance potential spectra were measured for metallic 
Lanthanum and Cerium using conventional techniques. Simple 
empty part of the conduction band as A(E) approximately d/dE in- 
tegral,/sup E-E//sub c/ N(epsilon) N(E-E/sub c/-epsilon)d epsilon, 
where the energy zero is the Fermi energy and the core level being 
excited is at -E/sub c/. The data show that this expression does not 
soa ae for there is sometimes structure below the expected 

energy. This structure is discussed. (GHT) 


24881 Rare earth 4d spectra in rare earth trifluorides. Lynch, 
D.W.; Olson, C.G. (Ames Lab., IA). pp 258-261 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Absorption spectra were measured for LaF;, 11 rare earth 
trifluorides, and SmF, in the 80 to 260 eV range. The data for 
some of the compounds are shown. A detailed comparison of the 
spectra with those of the metals will be published elsewhere; the 
agreement and differences in the data are given in this work. 7 
figures. (GHT) 


24882 Photoemission studies of NaF and KF in the 12 to 23 eV 
region. Pong, W.; Smith, J.A. (Univ. of Hawaii, Honolulu). pp 383- 
386 of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Measurements in which uv photoelectron spectra of NaF 
and KF were obtained for energies up to 23 eV were performed. 
The results show conduction band structure and the width of the 
F-2p valence band. (GHT) 
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24883 Electron-hole interactions and the x-ray absorption spec- 

tra of insulators. Pantelides, S.T. (Stanford Unw., CA); Martin, 

R.M.; Sen, P.N. pp 387-390 of In Vacuum ultraviolet radiation 

physics Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and 
Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Experimental data on LiF are considered to establish the ex- 

citon effects. It is shown that the simplest model of an exciton, the 
contact exciton, can explain the observed vacuum ultraviolet ab- 
sorption spectrum with physically reasonable parameters. In par- 
ticular, with this calculation, the relative magnitudes of the bound 
excitons versus the continuum contributions to the absorption can 
be estimated, and an example is given of the manner in which the 
oscillator strength in the continuum is shifted by the excitonic ef- 
fects. (GHT) 
24884 vuv bands of trivalent lanthanides in LaF;. 
Heaps, W.S.; Elias, L.R.; Yen, W.M. (Univ. of Wisconsin, Madis- 
on). pp 407-411 of In Vacuum ultraviolet radiation physics. Koch, 
E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

With the complementary techniques of absorption and 
selective excitation spectroscopy, the location of strong ultraviolet 
bands has been determined for most of the trivalent lanthanides 
doped into LaF;. These absorptions arise from the promotion of an 
electron from the 4f shell of the ion to a Sd or 6s orbital. In con- 
solids, these transitions are strongly allowed electric dipole transi- 
tions. 12 figs. (GHT) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 24947 


24885 (AD-A—013819/8ST) Theory of atomic structure, elec- 
tron—atom and atom—atom with to commu- 
nications and lasers. Final report, 1 Jun 1970—31 Mar 1975. 
Hughes, V.W.; Sommerfield, C.M. (Yale Univ., New Haven, Conn. 
(USA). a of Physics). 1975. Contract F44620-70-C-0091. 17p. 
NTIS $3.25. 


Very briefly described is research conducted on the follow- 
ing topics: fine structure and Zeeman effect of helium; Zeeman 
and Stark effects of positronium; hyperfine structure of the muonic 
helium atom; Lamb shifts of hydrogenic ions of high Z; 
nonadiabatic effects in slow atomic collisions; quenching of the 
metastable 2S state of muonic hydrogen and the muonic helium 
ion; two photon absorption; and quantization of electrodynamics 
hyperboloids and generalization of the effective action for elec- 
trodynamics. (GRA) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 24372, 24885, 24919 


24886 (AD-A—015373) Inelastic collisions of excited atoms. 
Final report, 1 May 1970—30 Jun 1975. Miller, T.M. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). 30 Sep 1975. Contract 
N00014-70-C-0339. Sp. (SRI-MP—75-48). NTIS $3.25. 

See also annual rept. dated Jun 1974, AD—780456. 

Studies of the interaction of metastable atoms with ground 
state atoms are briefly reported. Experimental and theoretical 
research has been performed for excitation transfer, ionization, 
and charge transfer in collisions involving metastable atoms. The 
energy range covered is from a few eV up to several keV. (GRA) 


24887 (ANL—75-60(Pt.1), pp 38-41) Collisional ionization of 
highly excited polyatomic molecules. Person, J.C. (Kansas State 
Coll., Hays); Watkins, R.L.; Howard, D.L. 1975. 

In Radiological and Environmental Research Division an- 
nual report, July 1974—July 1975. Fundamental molecular physics 
and chemistry. 

Studies of the ionization of highly-excited polyatomic 
molecules by thermal collisions in pure gases or in mixtures with 
atomic gases are reported. The apparent ionization yield, y(E,n), 
the probability that ionization is observed following absorption of a 
photon with energy, E, by a gas at a number density, n, is mea- 
sured using monochromatic light (approximately 0.008 eV band 
width) in an apparatus previously described. 
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24888 42-45) Analysis of the au- 
toionization structure in shell photolonization spectrum of Ns 
Dehmer, J.L.; Dill, D. 
In yg ee Environmental Research Division an- 
nual report, July 1974—July 1975. Fundamental molecular vanes 
and chemistry. 
Using the multiple-scattering method, an ab initio calcula- 
tion of the cross sections for the discrete transitions below the K- 
(409.9 eV) was performed. Good 
agreement experiment is achieved and the strongly non- 
hydrogenic behavior in this region of the spectrum is explained. 
24889 (ANL—75-60(Pt.1), pp 46-49) Extended fine structure 
im the K-shell photoionization spectrum of Br,. Dill, D. (Boston 
Univ.); Dehmer, J.L. 1975. 
In Radiol and Environmental Research Division an- 
—— report, July 1974—July 1975. Fundamental molecular physics 
chemistry. 
The multiple-scattering approach to molecular wavefunc- 
tions in the electronic continuum has been used recently to elu- 
cidate the structure of the shape resonance just above threshold in 
the K-shell photoionization spectrum of Nz. A similar calculation 
for Br, has yielded significantly different results, i.e., there is no 
shape resonance; appearing instead is a single resonance in the dis- 
to 60 Ry. 


24890 (ANL—75-60(Pt.1), pp 85-87) Total cross sections for 
inelastic of charged particles by atoms through the third 
row of the periodic table. Inokuti, M. (Univ. of California, Liver- 
more); Dehmer, J.L.; 1975. 

In Radiological and E nvironmental Research Division an- 
nual report, July 1974—June 1975. 
physics and chemistry. 

The systematic study of the Bethe cross sections is extended 
to include all neutral atoms through the third row, i.e., Z less than 
or equal to 36. 


oa (BNWL—2000(Pt.4), pp 45-61) Radiation physics. Feb 
6. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The radiation physics program is directed toward un- 
derstanding the basic mechanism by which charged particles lose 
energy in traversing matter, and presenting this information in a 
way meaningful to the study of radiation dosimetry and biological 
damage. Measurements of the absolute cross sections for the ejec- 
tion of electrons from ionization by fast charged particles, mea- 
surements of optical fluorescence from liquid systems, preliminary 

of electron emission cross sections for proton bombard- 
ment of carbon foils, and nonexponential decay of fluorescence in 
both polar and nonpolar solutions are covered. (GHT) 


24892 (COO—2807-2) Experimental investigation of the 
chemistry of excited states of rare gases. Quarterly progress report, 
January 15, 1976—April 15, 1976. S Setser, D.W. (Kansas State 
Univ., Manhattan (USA). of Apr 1976. Con- 
tract E(11-1)-2807. 50p. Dep. N 4.00. 

manuscript describing the research is included. (JFP) 


24893 (LA-UR—76-1001) dissociation of 
polyatomic molecules by multiphoton infrared absorption. Cantrell, 
C.D.; Bloembergen, N.; Larsen, D.M. (Los Alamos Scientific Lab., 

N.Mex. (USA)). 1976. Contract W-7405-ENG-3. 3ip. (CONF. 
760613—1). Dep. NTIS $4.50. 

From Conference on tunable lasers and applications; Nordf- 
jord, Norway (Jun 1976). 

The physical theory of dissociation of an isolated molecule 
of SF, by “ CO, laser pulse is reviewed from both a quantum 
mechanical and classical point of view. The characteristics of the 

sionless dissociation. 


24894 (SAND—76-0222) Two-temperature model of hot-atom 
kinetics in electron-beam-driven H, and F, reactions. Matzen, M.K.; 
Riley, M.E. (Sandia Labs., (USA)). May 
1976. Contract AT(29-1)-789. 29p. Dep. NTIS $4.00 

A previous study of hot-atom sen via the Boltzmann 
equation (M. E. Riley and M. K. Matzen, J. Chem. Phys. 63, 4787 
(1975)) showed that the non-Maxwellian velocity distributions of 
H and F atoms (radicals) could enhance the chemical burn rate by 
nearly a factor of two. In order to use these results in rate equa- 
tion codes that describe the HF laser, one must be able to write ef- 
fective rate constants for the two stage chain reaction (H + F; 
yields HF + F and F + H, yields HF + H) as functions of the varia- 


bles that appear in the codes, namely, number densities, tem 

ture, and the electron-beam-produced dissociation rate of F, 

form the F atoms which initiate the chain reaction. A two tem- 

perature model of = H and F velocity distributions, with model 
fitting to the Boltzmann equation stu- 


mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Electron energy loss spectra of Ne, Kr, and Xe have been 
measured by means of 32 keV electrons monochromatized by 
using a Wien filter technique. The conversion of electron energy 
loss intensity into oscillator strengths follows the standard 
procedure. The Fano-Lu theory is used to check the consistency of 
the energy loss spectrum concerning the discrete and the au- 
toionization region. (GHT) 


24896 VUV-emission spectra of He, Ne, Ar, and Kr excited by 
heavy particle impact (100 keV to 1000 keV). Hippler, R.; 
Schartner, K.H. (Justus Liebig-Univ., Giessen, Ger.). pp 35-37 of 
In Vacuum ultraviolet radiation physi 7 E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellischaft 
mbH (1974). 
From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
See CONF-740726—. 
Vacuum ultraviolet emission spectra in the wavelength re- 
of 45 to 180 nm, which were observed in collisions of H*, 
+, Het, N*, and Ne* ions with He, Ne, Ar, and Kr atoms, are re- 
ported. (GHT) 


24897 Collisional quenching of resonance states of rare gases. 
Cheshnovsky, O.; Raz, B.; Jortner, J. (Tel-Aviv Univ., Israel). pp 
37-40 of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The emission spectra of Xe/Ar mixtures were studied a 
relatively low Xe concentration excited at 1470 A to ‘ome Xe CP.) 
state. These spectra exhibit the second continuum emission of the 
minority Xe,* molecule, providing a new method for the study of 
the collisional quenching process: Xe(*P,) yields Xe(*P;). (GHT 


24898 Ion-excited vuv radiation from solid targets. Nagel, D_J.; 
Knudson, A.R.; Burkhalter, P.G. (Naval Research Lab., Washing- 
ton, DC). pp 47-49 of In Vacuum ultraviolet radiation physics. 
Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn 
Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A survey was made of vacuum ultraviolet radiation from 
below 50 eV to 1500 eV excited by ion bombardment of thick tar- 
gets. 4.5 MeV He, Ne, and Ar, and 3.0 MeV Kr ions struck Be, B, 
C, N, O, Al, Si and Ni atoms in a variety of targets. K, L, and M 

tra were observed, including hypersattelites arising from atoms 
from which both K shell electrons were ejected. (GHT) 


24899 Rotational line intensity perturbations and variation of 
electronic transition moment in the Lyman band system of H,. 
Schmoranzer, H. (Univ. Trier-Kaiserslautern, Kaiserslautern, Ger.). 
pp 56-58 of In Vacuum ultraviolet radiation physics. Koch, E.E. 
(ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgeselilschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The range of investigation of the internuclear distance of H, 
is extended beyond 2A by measuring vacuum ultraviolet emission 
intensities of lines originating from keV electron impact excited 
rotational-vibrational levels v'J’ of B 2p’SIGMA*/sub u/. (GHT) 


24900 Photoelectron and photoion spectroscopy of molecules. 
Berkowitz, J. (Argonne National Lab., IL). pp 107-136 of In 
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to adequately describe the chemical rate 
sion of 
of the 4 
F,, and 
24895 Energy losses of keV electrons in Ne, Kr, and Xe and 
comparison with the Fano-Lu theory. Geiger, J. (Univ. of 
Trier—Kaiserslautern, Kaiserslautern, Ger.). pp 28-31 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 


Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
a Ger.; Friedr. Vieweg and Sohn Verlagsgesellischaft 
mbH (1974) 


From 4. international conference on um ultraviolet 
radiation physics; Hamburg, F.R. Germany (2 jul 1 1974). 
See CONF-740726—. 

A review on photoionization i 
and the relationship of photoabsorption to photoionization. 22 figs. 
49 refs (GHT) 


24901 Coincidence measurements with electron impact excita- 
tion. Backx, C.; van der Wiel, M.J. (Inst. for Atomic and Molecu- 
lar aie oh Amsterdam). pp 137-173 of In Vacuum ultraviolet 
Ay we Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. 

n Verlagsgeselischaft mbH (1974). 

ee 4. international conference on vacuum ultraviolet 
radiation ics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF- 740726" 

The determination of optical — by means of elec- 
tron impact experiments is reported. theory which relates dif- 
ferential scattering cross sections at small momentum transfer to 
optical oscillator strengths is briefly discussed. Measurement of 
such differential cross sections in coincidence with one of the colli- 
sion products, i.e. ejected electrons, ions or photons, constitutes 
the electron impact analogue of photoelectron, photoionization 
and photofluorescence experiments, respectively. Combination of 
these techniques provides a comprehensive picture of photon ener- 

olecules. The role of electron cor- 


felation in atoms and of superexcitation and dissociation in 


Analysis of intensity distributions in energy-loss spectra 
of N, in the 12.5—13.5 eV region. ler, K.; Leoni, M. 
(Physical Chemistry Lab., Zurich). pp 179-180 of In Vacuum ul- 
traviolet radiation physics. Koch, E. e (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 
From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
See CONF-740726—. 
components for selected vibronic ‘Pl/sub u/ 
states vibronic dipole transition moments are tabulated. (CES) 


24903 Apparent oscillator strength distributions derived from 
electron energy-loss measurements: methane and eta-hexane. 
Huebner, R.H. (Argonne National Lab., IL); Fergurson, C.H.; 
Celotta, R.J.; Mielczarek, S.R. pp 181-183 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 
From 4. international conference on vacuum ultraviolet 
physics; Hamburg, F.R. Germany (22 Jul 1974). 
See CONF-740726—. 
High quality ‘calibration’ spectra of me’ n-hexane 
have been obtained in a recent study on the applicability of elec- 
tron energy loss spectroscopy to quantitative gas analysis. Ap- 
parent oscillator strength distributions were derived from the ener- 
gy loss data by a procedure that corrects for the finite angular ac- 
ee ee apparatus with normalization to a selected optical 
one point in the spectrum. (GHT) 


24904 K-shell energy loss spectra of 2.5 keV electrons in 
methane, ammonia, and water. Wight, G.R.; Brion, C.E. (Univ. of 
British Columbia, Vancouver). pp 185-187 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Continuation of earlier work in electron impact excitation is 
reported. K-shell excitations in the isoelectronic neon series, CH,, 
NHs, and H,O, are reported. The oxygen k-shell spectrum of water 
and the k-shell energy loss spectrum of NO are shown. (GHT) 


24905 Electron and photon excited appearance potential spec- 
tra of barium. Nilsson, P.O.; Kanski, J. (Chalmers Univ. of Tech., 
Gothenburg, Sweden). pp 249-252 of In Vacuum ultraviolet radia- 
tion physics. Koch, E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg 
and Sohn Verlagsgesellschaft mbH (1974). 
From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 
See CONF-740726—. 
The appearance potential spectra for barium, obtained by 
excitation and by electron excitation are given. The Mx 
is reported. The experimental method is discussed. (GHT ) 


24906 Method for calculating molecular Rydberg states. 
Averill, F.W.; Walker, T.E.H.; Waber, J.T. (Northwestern Unv., 
Evanston, IL). J. Chem. Phys.; 60: No. 7, 2907-2912(1 Apr 1974). 
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The multiple-scattering X a method is used to construct a 
potential suitable for Rydberg states and to obtain its eigenvalues. 
The method is checked by performing atomic calculations for Z 
less than or equal to 36 and gives good values. Molecular calcula- 
tions are carried out with HF or BF;, and good agreement is ob- 
tained with experiment. Extensions to larger molecules are sug- 


24907 Cross sections for ionization of inner-shell electrons by 
electrons. Powell, C.J. (National Bureau of Standards, Washington, 
D.C. 20234). Rev. Mod. Phys.; 48: No. 1, 33-47(Jan 1976). 

A survey is given of the available cross-section data for 
ionization of inner-shell electrons by incident electrons in the 
range of interest for electron-probe microanalysis and for Auger- 
electron spectroscopy of solid surfaces. Owing to the paucity of 
data, the bulk of the discussion is limited to K-shell and L-shell 
ionization of light atoms. Calculated, semiempirical, and experi- 
mental cross-section data have been intercompared graphically and 
through fits to the linearized Bethe equation for inner-shell ioniza- 
tion (the Fano plot). Almost all of the data could be satisfactorily 
fitted over the range 4 ~greater than or equal to U/sub 
nl/~greater than or to 30, where U/sub n/E,/E/sub nl/, Ey 
is the incident electron energy, and E/sub nl/ is the binding energy 
of electrons in the nl shell. From these fits, values could be ob- 
tained of the '‘effective’’ Bethe parameters b/sub nl/ and c/sub nl/. 
Values of the parameter b/sub nl/ have also been derived from 
photoabsorption data and were found to be generally consistent 
with the ionization data if account was taken of the distribution of 
differential oscillator strength with respect to excitation energy and 
the consequent expected variation of b/sub nl/ with incident elec- 
tron energy. The derived ‘'effective’’ Bethe parameters should not 
therefore be used outside the range of each fit. (AIP) 


24908 Differences in the production of noncharacteristic radia- 
tion in gaseous and solid targets. Laubert, R.; Peterson, R.S.; 
Forester, J.P.; Liao, K.; Griffin, P.M.; Hayden, H.; Elston, S.B.; 
Pegg, D.J.; Thoe, R.S.; Sellin, ILA. (Department of Physics, New 
York University, New York, New York 10003). Phys. Rev. Lett.; 
36: No. 26, 1574-1576(28 Jun 1976). 

Testing the recent findings of Bell et al. on the Si-Si colli- 
sion system, we find that the yield of noncharacteristic radiation 
differs markedly in gaseous and solid targets. (AIP) 


24909 Effects of the Pauli on electron scattering by 
open-shell targets. Riley, M.E.; Truhlar, D.G. (Sandia Laboratories, 
Albuquerque, New Mexico 87115). J. Chem. Phys.; 65: No. 2, 
792-800(15 Jul 1976). 

The semiclassical exchange approximation and two free- 
electron—gas exchange approximations are applied to electron 
scattering from the hydrogen atom. In the triplet spin state the 
results are similar to our previous findings [M. E. Riley and D. G. 
Truhlar, J. Chem. Phys. 63, 2182 (1975)] for electron scattering 
by closed-shell atoms. However these results, already of useful ac- 
curacy, are improved by the inclusion of one-electron exchange 
terms or an orthogonality constraint. For the singlet spin state it is 
essential to include the one-electron exchange terms except at high 
impact energies (greater than about 50 eV). The approximation of 
Lippmann, Schey, Burke, and Chandra for treating exchange in 
closed-shell systems is tested and found to be less accurate than 
the present approximations. (AIP) 


24910 Negative-ion formation from dissociative collisions of H, 
+, H,; +, and HD, + in H,, He, and Xe. Alvarez, I.; Cisneros, C.; 
Barnett, C.F.; Ray, J.A. (Instituto de Fisica, Mexico, 20, D.F.). 
Phys. Rev., A; 14: No. 2, 602-607(Aug 1976). 

Negative formation cross sections have been determined for 
dissociative collisions of H, *, H; *, and HD, * in H,, He, and Xe 
in the energy region from 40 to 600 keV. In addition, the max- 
imum and equilibrium H~ or D~ fractions for the three molecular 
ions in Hy; gas were determined. For equivelocity incident HD, * 
and H; *, D~ or H™~ formation cross sections were the same. For 
H, * the H~ formation cross sections were smaller than those of 
the triatomic incident beams for velocities greater than 3.3 x 10° 
cm/sec. Equilibrium fractions were independent of the incident 
s at equal velocities and were 0.024 at 2 x 10° cm/sec. 


24911 Dissociation of fast HeH* ions traversing thin foils. 
Vager, Z.; Gemmell, D.S.; Zabransky, B.J. (Physics Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
A; 14: No. 2, 638-641(Aug 1976). 

Distributions in energy and angle have been measured for 
the breakup products created when thin foils are bombarded by 
energetic beams of HeH*. The resolution in both energy and angle 
is greatly improved over that previously used in such studies. This 
permits the observation of several new features. The results can be 
explained in terms of the electric field experienced by the trailing 
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ion (of the two produced i molecular breakup) when it finds 
itself in the polarization (AIP) 


24912 Electron-transfer and dissociation cross sections of 1.25- 
to 25-keV H*, H®, H-, and H, * in collisions with Xe. Morgan, T.J.; 
Berkner, K.H.; —. W.G.; Pyle, R.V.; Stearns, J.W. 
(Department of Physics, Wesleyan gag + Middletown, Con- 
necticut 06457). Phys. Rev., A; 14: No. 2 674(Aug 1976). 

Total collision cross-section measurements of 1.25- to 25- 
keV H*, H®, H~ and H, * in Xe are reported for the nine processes 
H* arrow arrow-right-left H®°, H* arrow- H-, H® arrow-right-left 
H-, and H, * yields [H*, H~, (H; ° and H®)]. Single and double 
electron-stripping cross sections for which the Xe atom does not 
change charge are deduced by combining present and past results. 
Comparisons are made with available experimental data and with 
theoretical values. (AIP) 


H, and H production in collisions of 5- to 30-keV H, * 
fons with xenon gas. Graham, W.G.; Stearns, J.W.; Berkner, K.H.; 
Pyle, R.V. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Phys. Rev., A; 14: No. 2, 675- 
679(Aug 1976). 

Cross sections for H, production (nondissociative charge 
transfer) from 5- to 30-keV H, * collisions with xenon are re- 
ported. The measurements were made using a thin-window propor- 
tional counter as a particle detector. Using these and other availa- 
ble measurements, we determined the cross section for total dis 
sociation and that for H-atom production. We show that H, * 
yields H + H is the dominant dissociation process. (AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 24885, 24893, 24906 


pp 50-58) Continuum and bound 
electronic wavefunctions for anisotropic multiple-scattering poten- 
tials. Siegel, J. (Boston Univ.); Dill, D.; Dehmer, J.L. 1975. 

In Radio and Environmental Research Division an- 
nual report, July 1974—July 1975. Fundamental molecular physics 
and chemistry. 

Standard multiple-scattering treatments of bound and con- 
tinuum one-electron states are restricted to a monopole potential 
in each of the various spherical regions. We have extended the 
treatment within these regions to a general potential. The cor- 
responding multiple-scattering equations should facilitate accurate 
treatment of effects of the build-up of charge due to a of 
the dipole character of polar molecules, and of external fields. 


24915 (LBL—4662) Numerical solution of Boltzmann's equa- 
tion. Sod, G.A. (California Univ., Berkeley (USA). Lawrence 
pay fs Lab.). Apr 1976. Contract W-7405-ENG-48. 119p. Dep. 


Thesis 

The numerical solution of Boltzmann's equation is con- 
sidered for a gas model consisting of rigid spheres by means of Hil- 
bert’s expansion. If only the first two terms of the expansion are 
retained, Boltzmann's equation reduces to the Boltzmann-Hilbert 
integral equation. Successive terms in the Hilbert expansion are 
obtained by solving the same integral equation with a different 
source term. The Boltzmann-Hilbert integral equation is solved by 
a new very fast numerical method. The success of the method rests 
upon the simultaneous use of four judiciously chosen expansions; 
Hilbert’s expansion for the distribution function, another expansion 
of the distribution function in terms of Hermite polynomials, the 
expansion of the kernel in terms of the eigenvalues and eigenfunc- 
tions of the Hilbert operator, and an expansion involved in solving 
a system of linear equations through a singular value decomposi- 
tion. The numerical method is applied to the study of the shock 
structure in one space dimension. Numerical results are presented 
for Mach numbers of 1.1 and 1.6. 94 refs, 7 tables, I fig. 


24916 (LBL—4951) Electron-correlation satellites in electron 
spectroscopy. Shirley, D.A.; Martin, R.L.; Mills, B.E.; Suzer, S.; 
Lee, S.T.; Matthias, E.; Rosenberg, R.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1976. Contract 
W-7405-Eng-48. 20p. (CONF-760326—3). Dep. NTIS $3.50. 

From 2. international conference on inner-shell ionization 

ena; Freiberg, German, Federal Republic of *F.R. Ger- 
many® (29 Mar 1976). 

A review is given of electron-correlation satellites in ion and 
atom emission spectra. The topics developed are the early history 
using Mn** as an example, shake-up satellites and initial-state-con- 
figuration interaction (ISCI), direct observation of ISCI by 
photoemission: the ns* case, and autoionization in Ba and other 
np* (n + 1)s* cases. (JFP) 


24917 R: states. II. A correlation algorithm. Hochmann, 
P.; McGlynn, S.P. (Louisiana State Univ., Baton Rouge). pp 26-28 
of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The correlative utility of any algorithm vis-a-vis some 
chosen system property Y implies certain simple requirements. 
These are: (i) the concept of ‘’relatedness’’ among systems must 
be simple enough so that ‘’groups of related systems’’ are readily 
specifiable. (ii) a quantity X, which ranks systems within the 

group”’ and which serves as the independent variable of the cor- 
relative relation, must be readily available. (iii) a form for the cor- 
relative dependence Y = F(X), must exist, must be amenable to 
interpolative use, and should be "inter group transferable’’ in 
some facile way. It is shown that R energies, and the ionization 
limits on which the R series terminate, satisfy all the correlative 
requirements (i)—(iii). (GHT) 
24918 Interpretation schemes for and chemical application of 
molecular core electron excitation spectra. Schwarz, W.H.E. (Univ., 
Bonn). pp 86-88 of In Vacuum ultraviolet radiation physics. Koch, 
E.E. (ed.). Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlag- 
sgeselischaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

The status of XUV absorption spectroscopy on free 
molecules in chemistry is discussed. Several simple quantum 
chemical models which are of great help in assigning the spectra 
and for obtaining information on chemical questions are men- 
tioned. Examples for the use of this method in chemistry are col- 
lected. (auth) 


24919 Electron-optical properties of atomic fields. Fano, U.; 
Theodosiou, C.E.; Dehmer, J.L. (Department of Physics, The 
University of Chicago, Chicago, Illinois 60637). Rev. Mod. Phys.; 
48: No. 1, 49-68(Jan 1976). 

We present a unified discussion and illustrations of the elec- 
tron-optical aspects of electron penetration into, or escape from, 
the inner region of atoms. Both processes may focus or defocus 
the amplitudes of wave functions and shift their phases, as 

manifested in countless phenomena ranging from level shifts to B- 
decay rates. A background survey begins by discussing the 
Fermi—Segre formula for hyperfine splittings and emphasizes the 
interplay of hydrogenic and WKB approximations. The 
phase—amplitude Method, which determines amplitude ratios and 
phase shifts directly, proves useful for interpreting the systematics 
of these parameters along the Periodic System. We present results 
of survey calculations, carried through the Periodic System by 
using Hartree—Slater potential fields, of the following: (A) a/sub 
1/(0)/a/sub 1/(), the ratio of the wave function's amplitude at r = 
0 to that outside the atom; (b) 5/sub 1/(E=0) and d&/sub I/dE eval- 
uated at E = 0 the phase shift and its energy derivative at E = 0; 
and (c) the in 8/sub 1/(E=0) and a/sub 1/(0)/a/sub 
induced by either a unit perturbation localized near r = 0 or a 
relativistic correction. Thus we provide a broad mapping of certain 
fundamental parameters based on rather crude but realistic calcu- 
lations. These results are meant to serve as a bench mark in sur- 
veying problems and in checking new results, while standard 
methods are preferable for working out specific applications accu- 
rately. (AIP) 


24920 Eckart vectors, Eckart frames, and 
molecules. Louck, J.D.; Galbraith, H.W. (Theoretical Division, Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Rev. Mod. Phys.; 48: No. 1, 69- 
106(Jan 1976). 

The fundamental role of Eckart vectors and Eckart frames 
is demonstrated in the theort of the vibration—rotation Hamiltoni- 
an for a polyatomic molecule. (AIP) 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 25063 


24921 (LA-UR—76-1229) Numerical method for two-dimen- 
sional unsteady reacting flows. Butler, T.D.; O'Rourke, PJ. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
Eng-36. 35p. (CONF-760805— 14). Dep. NTIS $4.00. 

From 6. symposium on detonation; San Diego, California, 
United States of America *USA® (24 Aug 1976). 


ee PHYSICS RESEARCH 2637 


A method that numerically 

time-dependent Navier-Stokes equations with species transport, 
mixing, and chemical reaction between species is presented. The 
of the formulation permits the solution of flows in which 
tions, detonations, or transitions from deflagration to 
detonation are found. The solution procedure is embodied in the 
RICE computer . RICE is an Eulerian finite difference 
computer code that uses the Implicit Continuous-fluid Eulerian 
(ICE) technique to solve the governing equations. One first 
presents the differential equations of motion and the solution 
procedure of the Rice program. Next, a method is described for 
artificially thickening the combustion zone to dimensions resolva- 
This is done in such a way that the 
physical flame speed and jump conditions across the flame front 
are preserved. Finally, the pos of two example calculations are 
presented. In the first, the artificial thickening technique is used to 
solve a one-dimensional laminar flame problem. In the second, the 
results of a full two-dimensional calculation of unsteady com- 

bustion in two connected chambers are detailed. 


(SAND—76-0075) Boundary layer solutions for natural 
convection in porous media. Hardee, H.C. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). May 1976. Contract AT(29-1)-789. 
33p. Dep. NTIS $4.00 

An approximate solution is developed for natural convec- 
tion in porous media resulting from localized heat sources. The 
method is applicable for moderate levels of convection. Results of 
the method compare well with those of other calculational 
methods and with experimental data. The solution for a spherical 
source can be used as an indirect method for the determination of 

in some cases. 
24923 (UCRL—77026) Advection-dominated flows, with 
emphasis on the consequences of mass lumping. Gresho, P.M.; Lee, 
R.L.; Sani, R.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Feb 1976. Contract W-7405-Eng-48. 10p. 
(CONF-760607—2). Dep. NTIS $3.50. 

From 2. international symposium on finite element methods 
in flow problems; Rappalo, Italy (14 Jun 1976). 

By obtaining the approximate solution to the advection-dif- 
fusion equation in both one- and two-dimensions, for both purely 
advective (hyperbolic) and advection flows, and by 
comparison to finite difference results, one demonstrates, contrary 
to the admonition put forth by Strang and Fix (1973), that the 
Galerkin finite element method can produce highly accurate 
results provided that the consistent mass formulation is used. The 
reasons for the superiority of these results to those using mass 
lumping are presented. Finally, it is shown that a recommended 
mass lumping procedure for parabolic isoparametric elements 
generates completely spurious results for advection-diffusion. 


24924 (UCRL—77539) Comparative study of certain finite- 
element and finite-difference methods in advection-diffusion simula- 
tions. Lee, R.L.; Gresho, P.M.; Sani, R.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 15 Mar 1976. Contract 
W-7405-Eng-48. 7p. (CONF-760703—6). Dep. NTIS $3.50. 

From Summer computer conference; Washington, District 
of Columbia, United States of America *USA® (12 Jul 1976). 

The utility of the finite-element Galerkin technique in ad- 
vection-diffusion flow problems is examined by comparison with 
several finite-difference schemes in one dimension. The calcula- 
tions show that for relatively coarse grids, finite-element solutions 
are either comparable to or significantly better than those obtained 
from the finite-difference schemes considered. For advection- 
dominated flows, the superiority of the finite-element technique is 
attributed to spatial coupling of time-derivative terms inherent in 
the Galerkin discretization. This procedure, absent from conven- 
tional finite-difference schemes, leads to very accurate phase pro- 
perties for the approximate solution even when coarse grids are 
used. A two-dimensional analogue of the advection-diffusion 

further illustrates the advantages and accuracy of the 
_ lement method in conjunction with the use of isoparametric 
ents. 


24925 The general theory of relaxation free-turbulent self- 
similar flows. A relaxation turbulent wake of the second kind. 
Pleshanov, A.S. (G. M. Krzhizhanovskii Power Institute). High 
Temp. — (Engl. Transl.); 13: No. 5, 908-911(Sep 1975). 

The article discusses a turbulent wake behind self-moving 
bodies, which is characterized by the equality to zero of the null 
defect moment of the velocity and the constancy of the 2nd mo- 
ment (a turbulent wake of the second kind). In addition to relaxa- 
tion of the stress, account is taken of relaxation of the deformation 
and of diffusion of the deformation and the stress. It is shown that 
the rheological equation can be used in both tensor and vector 
forms; the concept of the effective coefficient of turbulent viscosi- 
ty can be generalized; the concepts of the diffusion coefficients of 
the stress and the diffusion are introduced. (AIP) 
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Kashcheev, V.M.; Muranov, Y.V. (Physicoenergetics Institute). 
- — (USSR) (Engl. Transl.); 13: No. 5, 930-937(Sep 


On the basis of averaging of the dynamic equations of the 
motion of particles in a turbulent flow of gas, general expressions 
are obtained for the pulsational Magnus forces and the accelera- 
tion. As a result of a numerical calculation it is shown that the pul- 
sational forces are two or three orders of magnitude less than the 
forces brought about by the action of the averaged characteristics 
of the flow. (AIP) 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 24957 


24927 (ORNL/CSD/TM—3) MHD linear instability code 
user’s manual. Hicks, H.R.; Wooten, J.W. (Oak Ridge National 
Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 37p. 

This handbook tells the casual user how to run the program 
MHD2V106, a computer program to determine linear growth rates 
and eigenmodes for an ideal MHD plasma in a cylinder or toroid 
of rectangular cross section. 


HIGH ENERGY PHYSICS 


24928 (ANL-HEP-CP—75-73) Physics with polarized beams. 
Report of the ANL Technical Advisory Panel. (Argonne National 
Lab., Ill. (USA)). Nov 1975. 135p. Dep. NTIS $6.00. 

Experimental directions which will be the most useful in 
developing underlying theories of hadronic collisions are outlined. 
As a pedagogical device to accomplish this, approximate percent- 
ages of a total program which could be devoted to different areas 
have been quoted. Findings are presented in the form of a short 
basic report with several long detailed appendices. In the basic re- 
port our opinion as to the amount of polarized beam experimental 
effort that should be applied to the following areas is stated: 
nucleon-nucleon scattering, quasi-two-body processes, inclusive 
production, and new or unexplored areas (such as large p/sub T/ 
and invariance principles). Our reasoning is discussed briefly, how- 
ever, the details are left for the appendices. Members of the panel 
present certain aspects of the above areas, which should be useful 
for planning and/or performing polarized beam experiments. The 
seven presentations are abstracted separately in ERA. 


24929 Review of properties. Trippe, T.G.; Barbaro- 
Galtieri, A.; Kelly, R.L.; Rittenberg, A.; Rosenfeld, A.H.; Yost, 
G.P.; Barash-Schmidt, N.; Bricman, C.; Hemingway, R.J.; Losty, 
M.J.; Roos, M.; Chaloupka, V.; Armstrong, B. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720, 
USA). Rev. Mod. Phys.; 48: No. 2, $1-S245(Apr 1976). 

This review of the properties of leptons, mesons, and 
baryons is an updating of Review of Particle Properties, Particle 
Data Group [Phys. Letters 50B, No.1 (1974), and Supplement, 
Rev. Mod. Phys. 47 (1975) 535]. Data are evaluated, listed, 
averaged, and summarized in tables. Numerous tables, figures, and 
formulae of interest to particle physicists are also included. A data 
booklet is available. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


24930 (LBL—4884) Recent results on the new particle states 
below 3.7 GeV in e*te~ annihilations. Goldhaber, G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1976. Contract W- -7405-Eng-48. 23p. (CONF-760473—1). Dep. 
NTIS $3.50. 

From International conference on production of particles 
with new quantum numbers; Madison, Wisconsin, United States of 
America *USA® (22 Apr 1976). 

The review of recent results on new particle states below 
3.7 GeV produced in e*e~ annihilations includes intermediate 
states between the psi and psi” observed via their hadronic decay 
modes, inclusive gamma spectra at the psi and psi-, the reaction 

i— yields yypsi, and a search for the eta, with p anti p decay 


psi 
mode. (JFP) 
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24926 The effect of pulsational magnus forces and of accelera- 
tion forces on the motion of particles in a turbulent flow of gas. 


NOVEMBER 1976 


24931 (ORO—2504-241) Inclusive particle production and 
muons in e*e~ collisions at SPEAR. Technical report No. 
76-106. Barnett, B.A. (Maryland Univ., College Park (USA). 


and Astronomy). Feb 1976. 19p. CONF- 
7662233). Dep. NTIS $3.50. 


From AIP high energy ph conference; Nashville, Ten- 
nessee, United States of America *USA® (29 Feb 1976). 

Results are presented on hadron and muon inclusive 
production in e*e~ collisions at \/s = 3.8 and 4.8 GeV. Anoma- 
lously large high momentum muon production is observed in non- 
coplanar two charged particle final states, but no anomalies are 
seen in multicharged ame final states. Arguments are presented 
that these extra muons do not come from charmed particles but 
could possibly come from heavy leptons. Results are also presented 
on a search for ete~ narrow resonances with 5.7 GeV less than 
M/sub ee/ less than 6.1 GeV. The UPSILON/sub (;.5;) was not 
seen in this scan which means that GAMMA/sub ee/ less than 100 
eV. if the UPSILON has decay modes similar to the PSI and PSI’. 


24932 Limits on charmed-meson in ete annihila- 
tion at 4.8-GeV center-of-mass energy. Boyarski, A.M. (Stanford 
Univ., CA); Breidenbach, M.; Bulos. F. Phys. Rev. Lett.; 35: No. 4, 
196-199(28 Jul 1975). 

Data from e*e~ annihilation into hadrons at 4.8 GeV 
center-of-mass energy were used to search for charmed mesons in 
the mass range 1.5 to 4.0 GeV/c?. Narrow peaks in the invariant- 
mass distributions for K~*w*-, K°/sub s/w*a-, K*K-, K-*, 
a*-a*-, K°/sub s/*-, K°/sub s/K*-, and were sought. 
Upper limits are presented for the inclusive production cross sec- 
tion times the branching ratio for charmed mesons having these 
a modes. 2 figures, | table. 


Properties of inclusive hadron spectra in muon—nucleon 
po at 150 GeV/c. Anderson, H.L.; Bharadwaj, V.K.; Booth, 
N.E.; Fine, R.M.; Francis, W.R.; Gordon, B.A.; Heisterberg, R.H.; 
Hicks, R.G.; Kirk, T.B.W.; Kirkbride, G.L; Loomis, W.A.; Matis, 
H.S.; Mo, L.W.; Myrianthopoulos, L.C.; Pipkin, F.M.; Pordes, 
S.H.; Quirk, T.W.; Shambroom, W.D.; Skuja, A.; Verhey, L-.J.; 
Williams, W.S.C.; Wilson, R.; Wright, S.C. (Enrico Fermi Institute, 
The University of Chicago, "Chicago, Illinois 60637). Phys. Rev. 
Lett.; 3%: No. 24, 1422-1425(14 Jun 1976). 

_ We have studied muon-produced hadrons from a deuterium 
target. The structure functions and the charge ratios are reported 
for neutrons; the transverse momentum and azimuthal distributions 
are reported for deuterons. The structure function for the neutron 
is similar to that of the proton. The charge ratio of produced 
— follows the ——— of a simple spin-1/2 quark model. 

tum results agree with those at lower energy 
be are similar to those from hadron—hadron interactions. No 
azimuthal anisotropy is seen. (AIP) 


WEAK INTERACTIONS 


24934 (ORO—2504-243) Testing the muon number conserva- 
tion law in anti nu/sub y/ + e-. Technical report No. 76-117. 
Chang, C.Y.; Rosen, S.P. (Maryland Univ., College Park (USA). 
ran of Physics and Astronomy). May 1976. 7p. Dep. NTIS 

The validity of the multiplicative muon number conserva- 
tion law is tested by comparing the quasi-elastic reactions anti 
visub + e~ yields + anti v/sub e/ and v/sub p/ + e~ yields 


electron spectrum in muon decay places strong constraints on the 
effective Lagrangian for the anti v/sub y/-inducted process. 


tineutrino scattering. Benvenuti, A.; Cline, D.; Ford, W.T.; Imlay, 
R.; Ling, T.Y.; Mann, og Reeder, D.D.; Rubbia, C.; Stefanski, 
R.; Sulak, L.; Wanderer, P. ( ent of Physics, Harvard 
University, Cambridge, Massachusetts 02138). Phys. Rev. Lett.; 
36: No. 25, 1478-1482(21 Jun 1976). 

The high-y anomaly in inelastic anti </sub y/-nucleon scat- 
tering is shown to exhibit effective violations of scale invariance 
and charge-symmetry invariance. The anomaly cannot be ex- 

i by scattering from antiquarks in the usual three-quark 
model. (AIP) 


24936 Neutrino— proton interactions at Fermilab energies: Ex- 
arrangement, analysis procedures, and fea- 
tures of the data. Chapman, J.W.; Coffin, C.T.; Diamond, R.N.; 
French, H.; Louis, W.; Roe, B.P.; Seidl, A.A.; Vander Velde, J.C.; 
Berge, J.P.; Bogert, D.; DiBianca, F.A.; Dunaitsev, A.; Efremenko, 
V.; Ermolov, P.; Fowler, W.; Hanft, R.; Harigel, G.; Huson, F.R.; 
Kolganov, V.; Mukhin, A.; Nezrick, F.A.; Rjabov, Y.; Scott, W.G.; 
Smart, W.; Truxton, R. (University of Mic Ann Arbor, 
Michigan 48109). Phys. Rev., D; 14: No. 1, 5-12(1 Jul 1976). 


The Fermilab 15-ft bubble chamber filled with hydrogen 
was exposed to a broad-momentum-band horn-focused neutrino 
beam produced by 300-GeV interacting protons. The selection 
procedure to choose a charged-current neutrino event sample is 
discussed. Fewer than three percent of the events are due to 
neutral hadron interactions. We present and experimentally test a 
method that can be used to identify the muon, estimate the in- 
cident neutrino energy, and eliminate most neutral-current interac- 
tions from the charged-current sample. Above 10 GeV the method 
produces an approximately 86% pure sample of charged-current 
events with an error in energy estimation of the order of 8% over a 
broad region of the data. In addition we establish experimentally 
several important properties of high-energy charged-current 
neutrino interactions. The hadrons are produced in a jet, the in- 
dividual particles having sharply limited momenta perpendicular to 
the hadronic axis. The jet structure is maintained with constant 
properties to very high values of Q* and hadronic mass. The frac- 
tion of energy going into invisible particles is moderate, consistent 
with that expected. The average number of neutral pions rises 
linearly with the average number of charged particles. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 


24937 pp 11-24) Summary of mea- 
surements of ys dependence in NN interactions from 2 to 12 
GeV/c. Rust, D.R. Nov 1975. 

In Physics with polarized beams. Report of the ANL 
Technical Advisory Panel. 

The status of experimental measurements of the spin depen- 
dence in NN interactions from 2 to 12 GeV/c as of June 1975 is 
summarized. Older data have been left out if more accurate or 
more complete results are available. (SDF) 


24938 (ANL-HEP-CP—75-73, pp 28-82) Picture book of 

nucleon—nucleon scattering: models, double- and 

observables. Field, R.D.; Stevens, P.R. (California Inst. of 
‘ech., Pasadena). Nov 1975. 

In Physics with polarized beams. Report of the ANL 
Technical Advisory Panel. 

A comprehensive study of nucleon-nucleon scattering is 
presented with particular emphasis on the underlying amplitude 
structure. The five complex NN amplitudes are determined as a 
function of energy and momentum transfer from existing pp, anti 
BP. and np elastic scattering data and np and anti pp CHEX data. 

me constraints determined from meson-baryon fits are imposed. 
The resulting amplitudes are used to make predictions of 
forthcoming double- and triple-spin measurements, and are also 
compared with the model amplitudes of Kane and Seidl. In addi- 
tion, the usefulness of transversity amplitudes in NN scattering is 
discussed, the status of our present knowledge concerning them is 
examined, and model predictions of these amplitudes are dis- 
played. The paper is presented in a ‘picture book’’ form so that 
the reader can get a good overview of NN scattering by studying 
the figures and reading the tables and figure captions. 


24939 (ANL-HEP-CP—75-73, pp 83-105) Behavior of low 
and medium energy NN scattering and amplitude reconstruction. 
Thomas, G.H. Nov 1975. 

In Physics with polarized beams. Report of the ANL 
Technical Advisory Panel. 

This Appendix summarizes what has been learned about 
amplitude reconstruction based on NN phase shifts. Also, a discus- 
sion is given about how existing and future measurements above 
the phase shift region can be used to tell us about the amplitudes. 
Contained here are graphs of s-channel helicity amplitudes derived 
from phase shift solutions, along with graphs of the predicted 
values of laboratory observables measurable at the ZGS. Explicit 
formulas for these observables are given. 


24940 (ANL-HEP-CP—75- 73, pp 107-111) Polarization in in- 
elastic ‘'diffractive’’ processes. Berger, E.L. Nov 1975. 

In Physics with polarized beams. Report of the ANL 
Technical Advisory Panel. 

Measurements at NAL and at the ISR have established that 
the process pp yields pX (and wp yields pX), with small invariant 
mass of the missing system X, survives asymptotically and provides 
a cross section com ble to elastic scattering. The dependence 
of dsigma/dM/sub x/* on energy is relatively slow, again similar to 
that of sigma/sub elastic/, and the momentum transfer dependence 
of d*sigma/dt dM/sub x/* is fairly steep. One can tentatively define 
this quasi-elastic process, or the ‘‘inelastic diffractive excitation’’ 
of a proton into a system X of relatively low mass as a separable 
reaction mechanism whose further properties deserve special in- 
vestigation. One good way in which to learn more would be to 
measure polarization effects in inelastic diffraction, as is discussed 
in some detail below. 
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+ v/sub e/ at Fermi-Lab energies. It is noted that the measured 
24935 Further data on the high-y anomaly in inelastic an- 
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24941 (ANL-HEP-CP—75-73, pp 112-128) N* production 
with beam. Wicklund, A.B. Nov 1975. 

In Physics with polarized beams. Report of the ANL 
Technical Panel. 

Se First we give a sur- 
vey of powell ities and complications involved in examining N* 
, both diffractive and nondiffractive. Second we set 

down some purely formal results on the =| of observa- 
bles into more fundamental amplitudes defined by naturality, 
helicity, and isospin labels. 
24942 (CONF-760223—2) Direct production of muons in the 
forward direction 300-GeV protons on uranium. Johnson, R.; 
Buchholz, D.; Fackler, O.; Frisch, H.J.; Segler, S.L.; Shochet, M.J.; 
Sumner, R. L. (Fermi National Accelerator Lab., Batavia, ill. 
(USA)). 1976. 14p. Dep. NTIS $3.50. 

From AIP high energy physics conference; Nashville, Ten- 
nessee, United States of America °USA® (29 Feb => 1976). 

An experiment involving direct production of muons by 300 
GeV protons on uranium was undertaken in order to determine if 
the y/m ratio of 10~* is consistent with the idea that the muons are 
decay ouinin of massive mesons. Processes such as vector meson 
decay and Bethe—Heitler conversions of photons contribute about 
20 percent to the measured signal. The interpretation of the excess 
signal is not definite. (SDF) 


24943 New Measurement of the A~ magnetic moment. Roberts, 
B.L. (Coll. of William and Mary, Williamsburg, VA); Cox, C.R.; 
— M. Phys. Rev. Lett.; 32: No. 22, 1265-1267(3 Jun 
1974). 

A new and more precise measurement of the magnetic mo- 
ment of the =~ hyperon is reported. The result of (-1.48 +- 
0.37)/sub N/ is in agreement with the sign given by simple SU(3) 
theory, but differs somewhat from the —. of -0.94/sub N/ pre- 
dicted by the theory with no mass breaking. 2 figures. 


REFER ALSO TO CITATION(S) 24983 


24944 (LBL—4817) New states in the decays of psi(3095) and 
psi(3684). Whitaker, J.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1976. Contract W-7405-eng-48. 
15p. (CONF-750255—1). Dep. NTIS $3.50. 

From International meeting on storage ring physics; Flaine, 
France (22 Feb 1975). 

Preliminary analysis of new data on radiative decays of 
ea ve and psi(3684) confirms the existence of chi(3410) and 
of further structure in the 3.45 to 3.60 GeV region. The 
monochromatic photon from the transition psi(3684) yields 
ychi(3410) is observed in the inclusive photon spectrum from 
psi(3684); the branching ratio for this decay is 7 +- 3 percent. No 
evidence was found for a state near 2.8 GeV reached in psi(3095) 
decays. 


24945 (ORO—3065-38) Progress report, July 1, 1975— May 
30, 1976. (Duke Univ., Durham, N.C. (USA). Dept. of Physics). 
1976. Contract E(40-1)-3065. 9p. Dep. NTIS $3.50. 

Research on high energy pion reactions with protons and 
neon in a bubble chamber is summarized. Other proposed pion 
reactions are also noted. (JFP) 


24946 (TID—27081) Interactions of 10.5 GeV/c pions with 
neon nuclei. Yeager, W.M. Jr. (Duke Univ., Durham, N.C. (USA). 
Dept. of Physics). 1976. 193p. Dep. NTIS $7.50. 


The interactions of 10.5-GeV/c pions with neon nuclei were 
studied and compared with mp interactions. The average number 
of charged pions from neon interactions is 3.45 +- .03; of 
nucleons, 4.45 +- .13. The charged pion multiplicity distribution 
for neon is presented. The momentum distribution of protons up to 
5 GeV/c is extracted from the neon data. Inclusive distributions for 


neon are similar to those for hydrogen in the forward hemi- 
sphere, but there are more pions from neon in the backward hemi- 
= Neutral strange particle multiplicities for neon are the 
same as for hydrogen. The wm and wp resonances were searched 
for, but none were detected in neon interactions. A comprehensive 
picture of neon interactions emerges when information from the 
inclusive distributions of all particles is combined. 
24947 Negative-kaon mass. Kunselman, R. (Univ. of Wyoming, 
Laramie). Phys. Rev., C; 9: No. 6, 2469-2470(Jun 1974). 

The mass of the negative kaon was determined to be 493.66 
+- 0.19 MeV from measurements of kaonic-atom x-ray energies. 
The value depends upon agg calculated contributions to 
the complete atomic cascade. | table. 
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24948 Observation of a peak in the K°x*2~ effective mass at 
1700 MeV. Etkin, A.; Foley, K.J.; Goldman, J.H.; Love, W.A.; 
Morris, T.W.; Ozaki, S.; Platner, E.D.; Saulys, A.C.; Wheeler, 
C.D.; Willen, E.H.; Lindenbaum, SJ: Kim, L; Kramer, M. A.; Mal- 
lik, U. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev. Lett.; 36: No. 25, 1482- 1484¢21 Jun 1976). 

We have investigated the reaction K~pyieldsK°x*a-n with 6 
GeV/c K~. We observe a statistically significant (6.6 standard 
deviations) peak in the K°w*ta~ effective mass at 1692 +- 6 MeV 
with a full width T=26***/sub -17/ MeV. (AIP) 


24949 Observation of a new scalar meson. Cason, N.M.; 
Polychronakos, V.A.; Bishop, J.M.; Biswas, N.N.; Kenney, V.P.; 
Rhines, a Shephard, W.D.; Watson, J.M. (University of Notre 
Dame, th Bend, Indiana 46556). Phys. Rev. Lett.; 36: No. 25, 
1485- Jun 1976). 

We have observed the production of a new scalar meson of 
mass 1255 +- 5 MeV and width 79 +- 10 MeV. The meson is ob- 
served primarily through the interference of the S-wave and D- 
wave K/sub sub s/* production amplitudes in the reaction 
a pyieldsnK/subs/*K/subs/° at 6 and 7 GeV/c. The S-wave am- 
plitude and phase are both observed to have ony Et 
behavior. The quantum numbers of the meson are J/sup P/—0* and 
C=+1 with I/sup G/=1~ preferred. (AIP) 


24950 Elastic, charge-exchange, and total K~p cross sections in 
the momentum range 220 to 470 MeV/c. Mast, T.S.; Alston-Garn- 
jost, M.; Bangerter, R.O.; Barbaro-Galtieri, A.S.; ‘Solmitz, v.8.; 
Tripp, RD. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Phys. Rev., D; 14: No. 1, 13- 
27(1 Jul 1976). 

An analysis has been made of 64600 events of the type K~p 
yields K~p and 22800 events of the type K~p yields K°n in the 
Berkeley 25-in. hydrogen bubble chamber. Differential cross sec- 
tions have been measured in intervals of 10 MeV/c over the mo- 
mentum range 220 to 470 MeV/c. Legendre-poly ial fits to the 
distributions have been made, and the coefficients show structure 
from the resonant D-wave A(1520) and background S and P 
waves. No new structure is observed. The total K~p cross section 
determined from measurements of all final states seen in this expo- 
sure is also presented. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


24951 Exact equivalence of chromodynamics to a string theory. 
Bars, I. (Department of Physics, Yale University, New Haven, 
Connecticut 06520). Phys. Rev. Lett.; 36: No. 26, 1521-1525(28 
Jun 1976). 

A previously pro model of hadrons constructed out of 
quarks and strings is further developed into a fully interacting 
theory in any dimension. It is shown that in two dimensions 
chromodynamics is equivalent to this theory in the sense that the 
hadronic spectrum and matrix elements for the strong, weak, and 
electromagnetic interactions are identical in both theories. (AIP) 


GENERAL 


a (ANL-HEP-CP—75-73, pp 128-131) Inclusive polariza- 
tion measurements at the ZGS. Rust, D.R. Nov 1975. 

In Physics with polarized beams. Report of the ANL 
Technical Advisory Panel. 

The Argonne polarized beam .provides a unique facility for 
the study of polarization in multi-particle reactions and we are in- 
terested in exploring the possibilities for experiments in this area of 
research. There is very little that can be said about polarization in- 
clusive processes without a model. The best known model, the tri- 
ple Regge model, is considered in the next section. 


24953 (ANL-HEP-PR—76-22) Nature of dynamical suppres- 
sions in the generalized Veneziano model. Odorico, R. (Argonne 
National Lab., Ill. (USA)). May 1976. Contract W-31-109-Eng-38. 
10p. Dep. NTIS $3.50. 

It is shown by explicit numerical calculations that of a class 
of coupling suppressions existing in the generalized Veneziano 
model, which have been recently used to interpret the psi data and 
other related phenomena, only a part can be attributed to the ex- 
ponential growth with energy of the number of levels in the model. 
The remaining suppressions have a more direct dual origin. 


24954 (COM—75-11366) Interactions of high energy particles 
with nuclei. Final report. Czyz, W. (National Bureau of Standards, 
Washington, D.C. (USA). Center for Radiation Research). Sep 
1975. 76p. (NBS-Mono— 139). NTIS $4.75. 

Library of Congress Catalog Card No. 74-13725. 


STRONG MESON-INDUCED INTERACTIONS 

pions 0} verse momentum, longitudinal momentum, produc- 
tion angle, and rapidity were determined. The rapidity distributions 


justab 
(AIP) 


NOVEMBER 1976 


Elastic scattering and diffractive production processes in- 
duced in nuclear targets by high energy projectiles are discussed in 
this article. Special attention is paid to 
energy hadrons and photons. Interactions of high energy electrons 
and neutrinos are briefly mentioned. The common features of all 
these processes are emphasized throughout the article: The multi- 
ple scattering and shadowing processes inside of the target nuclei. 
An effort is made to develop a unified way of treating nuclear in- 
teractions of particles which are either hadrons or exhibit some 
hadronic components in such interactions. This article is divided 
into five sections: (1) Introduction, (2) Description of multiple 
scattering, (3) Elastic scattering of hadrons from nuclei, (4) Dif- 
fractive dissociation and diffractive excitation, (5) Diffractive 
production of hadrons in hadron-nucleon collisions. (GRA) 


24955 (COO— 1545-182) Three simple classes of mixing 
models. Bolzan, J.F.; Palmer, W.F.; Pinsky, S.S. (Ohio State Univ., 
Columbus (USA). Dept. of Ph ). 30 Apr 1976. Contract 
AT(11-1)-1545. 15p. Dep. NTIS $3.50. 

Three classes of Mixing Models are examined with respect 
to mass constraints and Okubo-Zweig-lizuka Rule Violation. 


24956 (ORO—3992-273) Research program in elementary 
particle . Progress report, 1975—1976. Sudarshan, E.C.G.; 
Ne’eman, Y. (Texas Univ., Austin (USA). Center for Particle 
1976. Dep. NTIS $5.00. 

Research on particle theory is summarized including field 
theory models, phenomenological applications of field theory, 
strong interactions, the —— approach to weak and elec- 
tromagnetic interactions, and superdense matter. A list of reports 
is also included. (JFP) 


24957 (AEC-tr—7297/4) Ukrainian Physics Journal. Transla- 
tion of Ukr. Fiz. Zh. (Russ. Ed.); 16: No. 4, 635-845(Apr 1971). 
218p. Dep. NTIS $7.75. 

A cover-to-cover translation is given on the April 1971 issue 
(vol. 16, no. 4) of the Ukrainian Physics Journal (Ukrainskii 
Fizicheskii Zhurnal). Included among the subjects covered are 
solid-state lasers, properties of crystals, nucleon scattering, meson 
photoproduction, plasma, magnetohydrodynamics, properties of or- 
ganic compounds, and radiation effects. (RWR) 


24958 Exotic mesons with hidden charm. Ma, E. (Institute of 
Theoretical Science, University of Oregon, Eugene, Ore; 
97403). Phys. Rev. Lett.; 36: No. 26, 1573- 1574(28 Jun 1976). 

The color 6* model of charmed quarks is shown to have ex- 
otic ccqq states of exactly the right properties to be interpreted as 
the structures seen in e*e~ annihilation in the center-of-mass ener- 
gy range 3.9 to 4.6 GeV. (AIP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 24954, 24963, 24974 


24958 (AD-A—010116) Stimulated collective scattering from a 
magnetized relativistic electron stream. Interim memorandum re- 
= ng dling P.; Granatstein, V.L.; Baker, L. (Naval Research 
bs Washington, D.C. (USA)). Apr 1975. 18p. (NRL- 
MR—3028). NTIS $3.25. 
The scattering of an electromagnetic pump wave, of 
ne (omega sub 0), from a cold relativistic magnetized elec- 
nm beam is analyzed. The scattered waves consist of collective 
pth oscillations as well as electromagnetic waves. The frequen- 
cy of the scattered electromagnetic wave is doppler shifted up 
twice and is of order (gamma squared) (omega 4 0). Enhanced 
growth rates for the scattering process can be obtained by 
cyclotron resonance effects. (GRA) 


24960 Connection between scale breaking in deep inelastic 
processes and large-p/sub T/ hadronic reactions. Hwa, R.C.; Spiess- 
bach, A.J.; Teper, M.J. (Institute of Theoretical Science, Universi- 
ty of Ore gon, Eugene, Oregon 97403). Phys. Rev. Lett.; 36: No. 
24, 1418- Jun 1976). 

Scaling violation in deep inelastic lepton proton processes 
is shown to be related to the apparent p/sub T/~* behavior of the 
large-p/sub T/ pion inclusive distribution at \/ > 23.5 GeV, within 
the framework of the quark—quark hard-collision model. Power- 
law scale-breaking fits of the structure functions as determined by 
the ep and yup data are used as inputs in our calculations. Excel- 
lent agreement with the high-energy data on large-p/sub T/ pions is 
obtained in both the energy and chi/sub T/ dependences. No ad- 
le parameters are used except for one overall normalization. 


24961 Resonance model for e*e™ yields hadrons. Wright, 
A.C.D. (Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Phys. Rev., D; 14: No. 1, 103-107(1 
Jul 1976). 


to the interaction of high’ 
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A model is presented in which e*e~ annihilation proceeds 
through the process e*e~ yields wR, where R is a resonance. The 
contribution to the single-pion inclusive distribution from 
resonance decay products is calculated. Scale breaking in sdo/dx 
and a/sub tot/(s) is attributed to a threshold for production of a 
new class of resonances. (AIP) 


WEAK INTERACTIONS 


24962 Theorem on 7z/sub 12/ decays and electron—muon 
universality. Marciano, W.J.; Sirlin, A. (Department of Physics, 
The Rockefeller Universi , New York, New York 10021). Phys. 
Rev. Lett.; 36: No. 24, 1425-1428(14 Jun 1976). 

We show that the coefficient of the logarithmic lepton-mass 
singularity in the radiative corrections of order a@ to the total a/sub 
121/ decay probability is not affected by the strong interactions and 
can therefore be rigorously computed. The phenomenological im- 
plications of this result and its connection with electron—muon 
universality are briefly discussed. (AIP) 


24963 Study of heavy-lepton production in e*e~ annihilation. 

Fujikawa, K.; Kawamoto, N. (Deutsches Elektronen-Synchrotron 

oa Hamburg, Germany). Phys. Rev., D; 14: No. 1, 59-69(1 Jul 
6). 

We present a numerical study of the collinearity-angle dis- 
tribution for e and yu in the process e anti e yields L anti L and the 
subsequent decay L yields v/sub L/ + | + anti v/sub |/, | = w or e. 
V + A as well as V - A couplings for the heavy lepton are con- 
sidered together with a nonvanishing mass for v/sub L/. A V + A 
current with a massless or massive neutrino or a V - A current 
with a massive neutrino gives rise to more ey events at smaller col- 
linearity angles than the standard V - A sequential lepton with a 
massless neutrino. A smaller heavy-lepton mass and larger experi- 
mental energy cutoff also give rise to smaller collinearity angles. It 
appears to be possible to distinguish these dynamical and kinemati- 
cal effects based on experimental data with better statistics than 
available at present. We note that the experimental determination 
of the leptonic branching ratio is sensitive to the coupling scheme 
and the neutrino mass. We present an expected collinearity-angle 
distribution for lw events (1 = wu or e), which may be conveniently 
used to fix the mass of v/sub L/. The effects of the possible ex- 
istence of heavy leptons on the decreasing charged energy fraction 
in e anti e annihilation are also briefly discussed on the basis of 
recent data. A heavy lepton with mass ~ 1.8 GeV can account for 
the decrease up to W ~ 6 GeV. To explain the further decrease in 
the charged energy fraction entirely in terms of heavy leptons, 
however, another heavy lepton with mass ~ 2.8 GeV accompanied 
by a massive neutrino is required. We comment on the effects of 
such heavier leptons on the ey cross section. (AIP) 


24964 Intermediate-boson and dilepton production in hadronic 
interactions. Palmer, R.B.; rn eg E.A.; Samios, N.P.; Wang, L. 
(Brookhaven National Laborato ry, Upton, New York 11973). 
Phys. Rev., D; 14: No. 1, 118-125(1 Jul 1976). 

Various relations are obtained between dilepton and inter- 
mediate-boson (W) production cross sections. It is pointed out 
that, ifthe dilepton production obeys a scaling law, then its mea- 
surement at presently available energies can provide a lower bound 
for the production of W bosons in future high-energy experiments. 
We also calculate W production by using a Drell— Yan model with 
and without color. We find that the model without color is quite 
successful when compared with the dilepton production data. Esti- 
mates of the leptonic and hadronic decay rates of the W boson are 
also given. (AIP) 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 24954, 24964 


24965 Inclusive central region in perturbative Reggeon calcu- 
lus. Pajares, C.; Pascual, R. (High Energy Physics Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
D; 14: No. 1, 258-263(1 Jul 1976). 

The single-particle inclusive cross section and the correla- 
tion function are studied in the perturbative approach to Gribov's 
Reggeon calculus; the leading contributions to both functions are 
evaluated. The large energy rise of the inclusive cross section ap- 
pears as a consequence of the Pomerons having an intercept larger 
than 1. The same set of parameters which describes correctly the 
cross-section data and the triple-Regge region also describes the 
inclusive data in the central region. (AIP) 


STRONG INTERACTIONS, BARYON NO. 0 


24966 (ANL-HEP-PR—76-24) Unitary channel deck 
model. Basdevant, J.L.; Berger, E.L. (Fermi National Accelerator 


ERDA ENERGY RESEARCH ABSTRACTS 


Saree National Lab., Ill. (USA)). May 


K*m and Krho chan- 
resonance in the Q re is constructed. 
parameters, one achieves a satisfactory 
of the experimental phase variations and structure in 
resonance is determined to belong to the 
~ SU(3) octet, and is thus the Q/sub B/. The rela- 
tive coupling strength K*a/Krho is approximately 2/3. 


J = 0 NN yields wz amplitude in the unphysical region t 
4p*. Bohannon, G.E. (Theoretical Division, Los Alamos Scien- 
ific Laboratory, University of California, Los Alamos, New Mex- 
87545). Phys. Rev., D; 14: No. 1, 126-132(1 Jul 1976). 
The magnitude of the J = 0 N anti N yields ww amplitude is 
evaluated in the pseudophtsical region above the wm thres 
The relevance of this quantity to the di 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 


24968 (ORO—3992-263) Rising pion inclusive cross section 
and n anti n cluster Chiu, C.B.; Tow, D.M. (Texas 
Univ., Austin (USA). Center for Particle Theory). May 1976. Con- 
tract AT(40-1)-3992. 9p. Dep. NTIS $3.50. 

It i ed that the reason for a inclusive cross section to 


nucleon-antinucleon clusters. Such contributions are formulated 
and calculated at w~. Our results can account for the observed 


24969 Hadron physics with hyperon beams. Quigg, C.; Rosner, 
J.L. (Fermi National Accelerator Laboratory, Batavia, Illinois 

60510). Phys. Rev., D; 14: No. 1, 160-177(1 Jul 1976). 
Some quantitative expectations are given for hadronic ex- 
periments with hyperon beams. These include measurements of 
lastic cross sections, diffractive of 


and for new icles. Some comments 


are added about Coulomb dissociation of hyperons. (AIP) 


24970 Comment on the associated in semi-inclusive 
reactions. Wright, A.C. D.; Alonso, J.L. (Stanford Linear Accelera- 
tor Center, Stanford University, Stanford, California 94305). Phys. 

Rev., D; 14: No. 1, 283-286(1 Jul 1976). 
_The average charged multiplicity n-bar/sub c/ for the semi- 
reaction p,pz yields psp,X is studied in the context of a 
= two-component model. Recent data for n- 
/sub c/ at 28.5 GeV/c for p3/sub T/ < or = 1 GeV/c are shown 
by the soft component, without 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


24971 (COO—3065-121) Di-hedral symmetry and charge con- 
jugation. Okubo, S. (Rochester Univ., N.Y. (USA). Dept. of 
Physics and Astronomy). 1976. 9p. Dep. NTIS $3.50. 

The charge conjugation C and the parity P are assumed to 
generate a finite group without assuming any apriori commutation 
or anti-commutation relation. The group then generated is the di- 
hedral group D/sub n/ (n being even) which has two dimensional 
irreducible representations. This implies that we could have in 
—. elementary particles with parity and charge-conjugation 

doublet structure. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 24935 


APPLICATIONS TO STRONG INTERACTIONS 


24972 (ANL-HEP-CP—75-73, pp 25-28) Time reversal and 
parity tests. Terwilliger, K. (Univ. of Michigan, Ann Arbor). Nov 


1975. 
In Physics with polarized beams. Report of the ANL 
Technical Advisory Panel. 


ERA VOL. 1, NO. 11 


A recent review by Henley discusses the present status of 
Time Reversal and Parity symmetry violations, and comments on 
the implications for Pe? energy hadron scattering. This note will 
briefly summarize the situation with particular attention to the 
sizes of possible effects, relating them to experimental accuracy 
available or reasonably possible at the ZGS. 


24973 (ORO— 3992-259) Experimental confirmation of the 
parity of the antiproton. Kalogeropoulos, T.E.; Chiu, C.B.; Su- 
darshan, E.C.G. (Texas Univ., Austin (USA). Center for Particle 
Theory). May 1976. Contract E(40-1)-3992. 5p. Dep. NTIS $3.50. 

The reaction anti pp yields 27 with polarized targets ex- 
hibits asymmetry. From this, one extracts the intrinsic parity of the 
antiproton. 


FIELD THEORY 


24974 Forms of gauge fields and nonintegrable phase factors. 
Hsu, J.P. (Center for Particle Theory, The University of Texas at 
Austin, Austin, Texas 78712). Phys. Rev. Lett.; 36: No. 26, 1515- 
1518(28 Jun 1976). 

I show the connection between the magnetic monopoles 
with quantized strength and the form of solutions of gauge fields. 
A generalized electromagnetic field tensor f/sub mu//sub nu/ and 
( 


SCATTERING THEORY 


24975 (LA-UR—76-1336) Isobar propagation in the nuclear 
medium. Moniz, E.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-Eng-36. 15p. (CONF-760561—6). Dep. 
NTIS $3.50. 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America °USA® 
(24 May 1976). 


It is argued that introduction of the isobar degree of 
freedom in describing pion-nucleus interactions provides a con- 
venient, unified framework within which to discuss both many- 
body corrections to the standard multiple scattering approach and 
the properties of the A( 1232) in nuclear matter. Important aspects 
of isobar-nucleus dynamics, namely, isobar-hole interactions and A 
self-energy modifications, are discussed in the context of pion 
elastic scattering and incoherent pion production. 


24976 (LBL—4812) Discontinuity formulas for multiparticle 
amplitudes. Stapp, H.P. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1976. Contract W-7405-Eng-48. 
84p. Dep. NTIS $5.00. 

It is shown how discontinuity formulas for multiparticle 
scattering amplitudes are derived from unitarity and analyticity. 
The assumed analyticity property is the normal analytic structure, 
which was shown to be equivalent to the space-time macrocausali- 
ty condition. The discontinuity formulas to be derived are the basis 
of multi-particle fixed-t dispersion relations. 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 24848 


24977 (COO— 2490-2) Study of structure of light nuclei with 
neutrons. Progress report, ber 1, 1974—May 31, 1975. 
Lane, R.O. (Ohio Univ., Athens (USA)). 1975. Contract AT(11- 
1)-2490. 21p. Dep. NTIS $3.50. 

Structure studies of light nuclei, in addition to their im- 
portance from a basic physics standpoint, can provide new and 
relevant data for both the fusion and fission reactor programs. In 
carrying out these types of studies, the major activities of the 
present research have been the development of 1) a single-detec- 
tor system using massive shielding for precision measurements of 
neutron differential cross sections in the 4 to 8 MeV energy region 
and 2) a fixed multi-detector system for simultaneous measure- 
ments of neutron differential cross sections and polarizations in the 
2 to 6 MeV region. The development of both of these systems will 
give this laboratory the capability of making unique and valuable 
contributions to the nuclear energy program. 


24978 (COO— 3058-65) Final report, November 1958—June 
30, 1974. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA)). 1974. 
Contract AT(30-3)-328. 64p. Dep. NTIS $4.50. 


2642 

nucleon—nucleon scattering is discussed, and the 425-MeV | = 

5,6,7 sic phase parameters calculated from the dispersion theory 

are given. (AIP) 

rise in the ISR energies is due to the threshold production of 

rise. 

requiring any contribution from hard scattering. Reasonable as- 

sumptions for the hard component are made in order to estimate 

n-bar/sub c/ as a function of p;/sub T/. (AIP) 
GENERAL 


NOVEMBER 1976 


A summary of research work at Rensselaer Polytechnic In- 
stitute undertaken in the period November 1958 to June 1974 is 
reported. Also included are a description of the facility, listings of 
projects and publications, and identification of 


24979 (COO—3235-17) Nuclear excitations and reaction 

mechanisms. Report of to 31 October 1972. (Brown Univ., 

Providence, R.I. (USA). Dept. of Physics). 1 Nov 1971. Contract 

AT(11-1)-3235. 24p. Dep. NTIS $3.50. 

1 November 1971 to 31 Oc- 

tober 1972. 


24980 (ORNL/TM—5450) Status report to the ERDA Nuclear 
Data Committee. Perey, F.G.; Gentry, J.C. (Oak Ridge National 
Lab., Tenn. eg May 1976. Contract W-7405-eng-26. 59p. 
Dep. NTIS $4.5 


This coved was prepared for the ERDA-NDC and covers 
work performed at ORNL since May 1975 in areas of nuclear data 
of relevance to the U. S. applied nuclear energy program. The re- 
port was mostly generated through a review of abstracts of work 
completed to the point of being subjected to some form of publica- 
tion in the open literature, formal ORNL reports, ORNL technical 
memoranda, progress reports, or being presented at technical con- 
ferences. As much as possible we have reproduced the complete 
abstract of the original publication with only minor editing. In a 
few cases progress reports were written specifically for this publi- 
cation. The authors have selected the materials to be included in 
this report on the basis of perceived interests of ERDA-NDC mem- 
bers and cannot claim completeness. 


24981 (ORO—2972-1) Experimental measurements at 
LAMPF. Progress report, January 1, 1975—December 31, 1975. 
(Texas Univ., Austin (USA)). 1976. Contract AT(40-1)-2972. 
33p. Dep. NTIS $3.50. 

Includes third quarter 1975 progress report, P-DOR Team 
17 collaboration on medium energy neutron experiments. 

A brief summary is given of research progress in medium 
energy nuclear ph: sics at LAMPF during 1975. (SDF) 


24982 15)(Pt.C)) for 
production of neutronics and photonics calc ae. 
Volume 15, Part C. The LLL Evaluated ee ie Data Library 
(ENDL): translation of ENDL neutron-induced interaction data into 
the ENDF/B format. Howerton, R.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Apr 1976. Contract W- 
7405-Eng-48. 12p. Dep. NTIS $3.50. 

The LLL evaluated nuclear data library (ENDL) has been 
translated into the evaluated neutron data file/version B (ENDF/B) 
format. This translation is for the convenience of those who wish 
=s age ENDL data but who are more familiar with ENDF/B for- 

rocedures. Only that portion of ENDL dealing with 
prove, J uced interactions (including photon production from 
neutron-induced reactions) has been 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


24983 (LA-UR—76-1212) Few-body problem and 
nuclear physics. Gibson, B.F. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-eng-36. 24p. (CONF- 
760561—1). Dep. NTIS $3.50. 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America *USA® 
(24 May 1976). 

Some of the pion-nuclear physics questions that pertain to 
pion-few-nucleon systems are explored. Those aspects of the 
problem which have relevance to the general study of pion-nuclear 
physics are emphasized, in particular the properties of the a-N in- 
teraction within a nucleus. Specific examples are restricted to 
elastic scattering from 7H, *He, and ‘He and selected single and 
double charge-exchange reactions. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24984 (LA—6262-MS) Absolute differential cross sections over 
the entire angular range for the reaction *H(d,n)‘He at 7.0 and 10.0 
MeV. Drosg, M.; Smith, R.K.; Woods, R. (Los Alamos Scientific 


Lab., N.Mex. (USA)). Feb 1976. Contract W-7405-Eng-36. 3p. 
Dep. NTIS $3.50. 

Differential cross sections for the reaction *H(d,n)‘He have 
been measured at 7.00 and 10.00 MeV using the time-of-flight 
technique. By measuring both *H(d,n)*He and *H(t,n)‘He at the 
same center of.mass, energy-complete distributions between 0” and 
180° have been obtained. The absolute scales have been 
established within +- 1.5 percent by using the accurate *H(t,‘He)n 
cross sections at 20.0 MeV as a standard. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


24985 _ (CONF-760424—5) Macroscopic folded form factors 
for "*C + "C inelastic Rickertsen, L.D.; Satchler, G.R.; 
Stokstad, R.G.; Wieland, R.M. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 8p. Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
rot Argonne, Illinois, United States of America SUA? (1 Apr 

) 

The angular distributions for the scattering of carbon-12 
from carbon-12 at 117.1 MeV are shown as is also the result of 
coupled-channel calculations for the elastic and inelastic scattering 
using these folded form factors. (JFP) 


24986 (UCID—52024) Measurement of the neutron spectrum 
from the reaction of 30-MeV deuterons on a thick beryllium 
Nethaway, D.R.; Van Konynenburg, R.A.; Adams, T.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
16 Feb 1976. Contract W-7405-Eng-48. 13p. Dep. NTIS $4.00. 

Measurements were made of the neutron spectrum 
produced by bombarding a thick beryllium target with 30-MeV 
deuterons at the University of California, Davis cyclotron. This 
spectrum is of interest in studying the effect of neutrons on materi- 
als to be used in future fusion reactors. The spectrum was inferred 
from the activation of two sets of detector foils placed at 0° to the 
deuteron beam, one immediately behind the beryllium target 
block, and one 40 mm to the rear. A least-squares program was 
used to analyze the foil activation data to obtain the fluence in 
each of seven energy groups. The neutron spectrum 
(fluence/MeV) close to the target decreases continuously with 
energy in the range 5-32 MeV, while the spectrum 40 mm back 
has a peak at about 13 MeV. The contribution from neutrons of 
energies less than 10 MeV is much greater than that found in 
previous spectral measurements made at large distances from the 
target. This difference is attributed to the neutrons which are 
emitted at large angles from the deuteron beam. These observa- 
tions show the importance of evaluating the neutron spectrum near 
ee to be irradiated in this loca- 
tion. (auth) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24988 


24987 (COO— 2130-200) Deformation lengths from scattering 

of strongly interacting projectiles. Thompson, W.J.; Eck, J.S. 

(North Carolina Univ., Chapel Hill (USA). Dept. of Physics and 

Astronomy; Triangle Universities Nuclear Lab., Durham, N.C. 

(USA); Kansas State Univ., Manhattan (USA). Dept. of Physics). 

pay Contract E(11-1)-2130. 2p. (CONF-760636—1). Dep. NTIS 
-50. 

From International conference on radial shape of nuclei; 
Krakow, Poland (22 Jun 1976). 

Deformation lengths are obtained from potential 
deformations previously extracted for "C, *Mg, and 
Preference is given to the highest energy data and coupled-chan- 
nels analyses. The sample and means standard deviations are also 
given. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 


24988 Photoproton cross section for “*O as a measure of the ef- 
fect of the valence neutrons on the '*O core. Berman, B.L.; Faul, 
D.D.; Alvarez, R.A.; Meyer, P. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). Phys. Rev. 
Lett.; 36: No. 24, 1441-1443(14 Jun 1976). 


es NUCLEAR PHYSICS 2643 


The “O(y,p)""N cross section has been measured with 

monoenergetic photons from threshold to 30 MeV. The results 
show striking similarities and differences with the '*O(y,p)"=N cross 
section. (AIP) 
24989 Fusion of ‘N+"C at energies up to 178 MeV. Stokstad, 
R.G.; del Campo, J.G.; Biggerstaff, J.A.; Snell, A.H.; Stelson, P.H. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev. Lett.; 36: No. 26, 1529-1532(28 Jun 1976). 

The cross section for the fusion of “N+C has been deter- 
mined at bombarding ies covering the range E,,/subN/= 
43—178 MeV (3 to 12 times the interaction barrier height). The 
cross section decreases slowly with increasing energy and, at the 
highest energy, suggests that **Al has been formed with an angular 
momentum equal to the liquid-drop limit. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24987 


NUCLEAR REACTIONS AND SCATTERING 


24990 (BNL—21303) Two-body final state coincidence mea- 
surements for fission like processes following “Cl + *Al fusion. 
Cormier, T.M.; Cosman, E.R.; Lazzarini, A.J.; Garrett, J.D.; 
Wegner, H.E. (Massachusetts Inst. of Tech., Cambridge (USA); 
Brookhaven National Lab., Upton, N.Y. (USA)). 1976. 9p. 
(CONF-760424— 13). Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
; Argonne, Illinois, United States of America *USA® (1 Apr 


lisi 
1976). 

Data have been obtained for the *Cl + ?"Al system at E/sub 
Cl/(lab) = 170 MeV in which the energy and mass of one particle 
is measured in coincidence with the energy of a second particle. 
These coincidence measurements indicate a two-body final state 
with kinetic energies corresponding to the Coulomb separation 
energy of the two fragments. The mass distribution of the two cor- 
related fragments is symmetric about half the mass of the com- 


pound system. Such data is characteristic of a fission-like p 

Similar fission-like cross sections are not observed in data obtained 
for this system at incident energies up to 145.6 MeV. The com- 
petition between particle evaporation and fission, assuming a rotat- 
ing liquid drop fission barrier, has been calculated using the code 
ALICE. Such calculations are consistent with the present data. 4 


24991 (CONF-760622— 12) Measurement of the neutron total 
cross section of sodium. Larson, D.C.; Harvey, J.A.; Hill, M.W. 
x Ridge National Lab., Tenn. (USA)). 1976. 6p. Dep. NTIS 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The transmission of neutrons through a sample of pure sodi- 
um was measured in the energy range 40 keV to 20 MeV. The 
measurement points out several areas for improvement in the sodi- 


um evaluation for ENDF/B-V, the most important being the. 


broadening of the minimum at 300 keV. 


24992 (ORNL-tr—4113) Nuclear reactions induced in Nal bt 
12.6- to 18.2-MeV neutrons. Aldefeld, B. Translated by R.G. Man- 
Poy from Nucl. Phys., A; A145: 569-580(1970). 12p. Dep. NTIS 

Neutron reactions with proton and a-particle emission in- 
duced in “Na have been studied for neutron energies between 
12.65 MeV and 18.25 MeV. A Nal crystal served as both target 
and detector. Pulse-shape discrimination was used to distinguish 
protons, a-particles and y-rays. Spectra of all protons and a-parti- 
cles were measured. These were produced in (n, py + n, pn + n, 
np) and (n, ay + n, na) reactions. In addition, proton and a-parti- 
cle spectra were studied in coincidence with secondary neutrons 
which were detected in a scintillator. These spectra consist of 
charged particles produced in (n, np + n, pn) and (n, na + n,an) 
reactions. The results were analyzed on the basis of the statistical 
theory. The spectra can be regarded as evaporation spectra. No 
evidence for a direct interaction contribution was found. 
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NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24993 


NUCLEAR REACTIONS AND SCATTERING 


24993 Consistent calculations of (n,x) and (n,xy) cross sections 
for “Ca: E/sub n/ = 1 to 20 MeV. Fu, C.Y. (Oak Ridge National 
Lab., TN). At. Data Nucl. Data Tables; 17: No. 2, 127-156(Feb 
1976). 
Cross sections for neutron interaction with “Ca, with 
emphasis on production of gamma rays, are calculated and com- 
pared with experiment. Various nuclear models are applied judi- 
ciously for the calculation. The Hauser-Feshbach theory for binary 
reactions is here extended to include tertiary reactions, which are 
important for “Ca from 10 to 20 MeV. To conserve angular mo- 
mentum, we included continuum-level spins and parities in the 
gamma-ray-production calculation. An extensive measurement of 
gamma-ray-production cross sections, which became available after 
all model parameters were fixed, confirms the predictability of the 
models, particularly in the high-energy range, where tertiary reac- 
tions contribute significantly. Recommended values of the total 
neutron cross section are presented graphically in detail and other 
cross sections in overview. 


NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 


RADIOACTIVE DECAY 


24994 (CONF-760560—5) New isotopes of interest to as- 
trophysics. Davids, C.N.; Norman, E.B.; Pardo, R.C.; Parks, L.A. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. Sp. Dep. NTIS $3.50. 
From 3. international conference on nuclides far from sta- 
bility; Corsica, France (19 May 1976). 
The B decays of the new isotopes “Ti and **Mn are studied. 
These neutron-rich isotopes have half-lives of 32.7 +- 0.9 s and 
4.75 +- 0.14 s, respectively. They are produced via the “Ca(?Li 
»pn)*Ti and “Ca('°C,pn)*Mn reactions using beams from the Ar- 
gonne National Laboratory FN Tandem Van de Graaff accelerator. 
Measurements of y singles, y-y coincidences, and B-y coincidences 
were facilitated by a pneumatic target-transfer system (‘‘rabbit’’). 
Decay schemes are presented, and the measured masses will be 
compared with various predictions. The relevance to astrophysics 
a In addition, a new 8-target multiple rabbit system is 
ribed. 


ENERGY LEVELS AND TRANSITIONS 


24995 Possible shape transition in the yrast band of “Fe. Bend- 
jaballah, N.; Delaunay, J.; Nomura, T.; Kim, H.J. (Departement de 
Physique Nucleaire, Centre d'Etudes Nucleaires de Saclay, 91190 
Gif-sur-Yvette, France). Phys. Rev. Lett.; 36: No. 26, 1536- 
1539(28 Jun 1976). 

Spin and parity assignments and lifetime measurements on 
high-spin states of “Fe have been made by y-ray spectroscopy in 
various reactions. The results show that the first 6* and 8* states 
are not members of the ground-state rotational band with prolate 
deformation, indicating a sudden change in nuclear shape at J>4 
along the yrast band of “Fe. (AIP) 


24996 Nuclear data sheets for A = 55. Kocher, D.C. (Oak 
Ridge National Lab., TN). Nucl. Data Sheets; 18: No. 4, 463- 
551(Aug 1976). 

The 1970 version of Nuclear Data Sheets for A = 55 has 
been revised on the basis of experimental data received prior to 
March 1, 1976. Results from approximately 220 papers and com- 
munications have been included in the present evaluation. Data on 
five A = 55 nuclei are presented. The decay schemes for “Cr, 
Fe, and “Co are well established. Many excited levels are known 
in *Cr, *Mn, “Fe, and “Co from a variety of decay and reaction 
experiments. Many firm or tentative spin assignments are made, 
and many half-lives for excited levels in *Mn, “Fe, and “Co have 
been measured. An uncertainty in the level scheme for “Mn oc- 
curs near 1290 keV, where the number of distinct levels and their 
spins cannot be unambiguously determined. The nucleus “Ni has 
been observed for the first time in the (*He,*He) reaction, but the 
decay of *Ni has not yet been observed. 
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NUCLEAR REACTIONS AND SCATTERING 


24997. (ANL/NDM—20) Fast-neutron gamma-ray production 
from elemental iron: E/sub n/ < or approx. = 2 MeV. Smith, D.L. 
(Argonne National Lab., Ill. (USA)). May 1976. Contract W-31- 
109-Eng-38. 39p. Dep. NTIS $4.50. 

A Ge(Li) detector and a fission detector were used to mea- 
sure elemental differential cross section excitation functions for 
fast-neutron gamma-ray production from iron relative to fast- 
neutron fission of **U. Data were acquired at approximately 50 
keV intervals with approximately 50 keV neutron-energy resolu- 
tion from near threshold to approximately 2 MeV. Angular dis- 
tributions for the 0.847-MeV gamma ray were measured at 0.93, 
0.98, 1.08, 1.18, 1.28, 1.38, 1.59, 1.68, 1.79, 1.85 and 2.03 MeV. 
Significant fourth-order terms were required for the Legendre 
polynomial expansions used in fitting several of these angular dis- 
tributions. This casts doubt on the accuracy of the commonly used 
approximation that the integrated gamma-ray production cross sec- 
tion is essentially equal to 4m times the 55-degree (or 125-degree) 
differential cross section. The method employed in processing 
these data is described. Comparison is made between results from 
the present work and some previously reported data sets. The un- 
certainties associated with energy scales, neutron-energy resolution 
and other experimental factors for these various measurements 
make it difficult to draw conclusions concerning the observed dif- 
ferences in the values reported for these fluctuating cross sections. 


24998 (ORNL/TM—5299) V(n,xy) reaction cross section for 
incident neutron energies between 0.2 and 20.0 MeV. Newman, E.; 
Morgan, G.L. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1976. Contract W-7405-eng-26. 57p. Dep. NTIS $4.50. 

Differential cross sections for the neutron-induced gamma- 
ray production from natural vanadium have been measured for in- 
cident neutron energies between 0.2 and 20.0 MeV. The Oak 
Ridge Linear Accelerator (ORELA) was used to provide the 
neutrons and a Nal spectrometer to detect the gamma rays at 
125°. The data presented are the double differential cross section, 
d*sigma/dQfor coarse intervals in incident neutron energy. The 
integrated yield of gamma rays of energies greater than 300 keV and 
higher resolution in the neutron energy is also presented. The ex- 
perimental results are compared with the Evaluated Neutron Data 
Files (ENDF). 24 figures. 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


24999 Physical basis for enhanced forward cross sections in 
heavy-ion reactions. Glendenning, N.K.; Wolschin, G. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). Phys. Rev. Lett.; 36: No. 26, 1532-1535(28 Jun 1976). 
Calculations show that indirect transitions can explain the 
forward cross section observed in some experiments, in particular 
Ni('*O, '**O). Normal optical potentials which fit elastic and in- 
elastic data are used in the analysis. An earlier analysis in terms of 
a surface transparent potential is shown to depend sensitively on a 
scaling factor that was introduced to simulate recoil effects. How- 
ever when recoil is properly taken into account it is found that the 
surface transparent potential does not reproduce the data. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


25000 Method of polarizing nuclei. Veeman, W.S.; Yannoni, 
C.S. (to International Business Machines Corp.). US Patent 
3,953,789. 27 Apr 1976. Filed date 20 Nov 1974. 4p. 

A method of polarizing nuclei having a long relaxation time 
in a solid in a high dc magnetic field is described. The solid also 
contains nuclei having a short relaxation time. The method in- 
volves the step of applying a high dc magnetic field to the solid. 
Then the solid is swept with a radio frequency field which excites 
the nuclei with a short relaxation time; there results the polariza- 
tion of the nuclei having a long relaxation time. | figure, | table. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 24994 


NUCLEAR PHYSICS 


ENERGY LEVELS AND TRANSITIONS 


25001 Nuclear data sheets for A = 59. Kim, H.J. (Oak Ridge 
we Lab., TN). Nucl. Data Sheets; 17: No. 4, 485-517(Apr 

Experimental nuclear structure information available 
through September 1975 is compiled, and adopted properties are 
presented. The present compilation represents an update of the 
previous work by J. Vervier (Nuclear Data B2-5-1, 1968), cited as 
68Vel5, and was directly produced from the Evaluated Nuclear 
Structure Data File (ENSDF). 


25002 Nuclear data sheets for A = 74. Kocher, D.C. (Oak 
Ridge National Lab., TN). Nucl. Data Sheets; 17: No. 4, 519- 
572(Apr 1976). 

The 1966 version of Nuclear Data Sheets for A = 74 has 
been revised on the basis of experimental data received prior to 
December 1, 1975. Results from approximately 95 papers and 
communications have been included in the present evaluation. 
Data on seven A = 74 nuclei are presented. The main features of 
the decay schemes for “Zn and 8.1-m “Ga appear to be known. 
An upper limit of 50 percent has been established for the B-decay 
branching ratio for 9.5-s “Ga. Both B*- and B--decays of “As are 
well established. Many excited levels are known in “Ge, “As, and 
™Se from a variety of decay and reaction experiments, but few 
spin assignments are firm. The level identification for a 26.8-ns 
isomer in “As is uncertain. An 8.0-s activity previously assigned to 
™As is now believed to occur in ’Au. The decay schemes for two 
“Br isomers are reasonably well established, but the energy dif- 
ference between the two isomers is not well known. The decay 
scheme for “Kr is well established, but results on excited levels in 
are contradictory. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25014 


25003 (LBL—5007) Physical basis for large forward cross sec- 
tions in “Ni('*O,"*O) reaction. Glendenning, N.K.; Wolschin, G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 
1976. Contract W-7405-ENG-48. 8p. (CONF-760424—9). Dep. 
NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
pong Argonne, Illinois, United States of America *USA® (1 Apr 

6). 

Experiments on the reaction “Ni('*O,"*O)®Ni revealed an 
unexpectedly large forward cross section for production of the 
ground state, in contrast with an expected grazing peaked distribu- 
tion. This has most recently been interpreted in terms of a surface 
transparent optical potential. In the inverse experiment, it is known 
that "O is produced in its 2* state with larger cross section than 
the ground state. This suggests that the above ground state reac- 
tion can also be produced with appreciable probability through the 
excitation of “O in the incident channel, with a subsequent 
transfer of two neutrons to form the ground state of “Ni. It is 
found that by including this process together with the direct 
transfer, the experimental data can be accounted for. The parame- 
ters of the optical potential employed are chosen so as to 
reproduce both the elastic and inelastic cross sections, and are of 
the normal strong absorbing type with no surface transparency. It 
is concluded that the projectile excitation is the physical process 
involved in the large forward cross section. In addition the inter- 
ference of the direct and indirect processes can give rise to a 
minimum beyond the grazing peak followed by a secondary max- 
imum, some indication of which can be found in the experiments 
on neighboring nuclei. The quantal deflection function is employed 
in a discussion of the S matrix and angular distribution emerging 
from this calculation and of the surface transparent potential 
parametrization of the effect. 5 figures, | table. 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 23383 


ENERGY LEVELS AND TRANSITIONS 


25004 Nuclear data sheets for A = 131. Auble, R.L. (Oak 
Ridge National Lab., TN); Hiddleston, H.R.; Browne, C.P. Nucl. 
Data Sheets; 17: No. 4, 573-615(Apr 1976). 

Nuclear structure data available through December 1975 
are compiled, and adopted level properties are given. The bulk of 
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the data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
given in the text. All drawings, tables, and comments are 
reproduced from the computerized Evaluated Nuclear Structure 
Data File (ENSDF). Any additions or corrections desired by the 
users should be addressed to the compilers for maintenance and 
updating of the computer file. 


25005 Nuclear data sheets for A = 88. Bunting, R.L. (Idaho 
National Engineering Lab., Idaho Falls); Kraushaar, J.J. Nucl. Data 
Sheets; 18: No. 2, 87-123(Jun 1976). 

The Midstream Evaluation, A equals 88 was revised on the 
basis of experimental data received before September 1, 1975. 
Data for the nine known members of the A = 88 isobar are 
presented. Very little is known about “Se, and the available data 
are inconsistent. The y—ray spectrum following the “Br decay has 
been measured. The resulting level scheme for “Kr is shown. 
These data and “Kr(t,p) data indicate that the levels at 1644.1 
keV (B-) and 1654 kev (t,p) are not poe rere The y-rays fol- 
lowing the “Kr B— decay are well established. The agreement of 
the resulting “*Rb level scheme with that obtained from the 
*“Rb(d,p) reactions is quite good. The “Rb B-decay has been well 
established. The “Y epsilon—decay is presented as an adopted 
scheme. The levels of “Y are well established. The simple “Zr ep- 
silon—decay is shown. The adopted level pro are from the 
7Zr(p,t)**MeV. The tentative assignment of J/sup 7/ )®*/sup g/Nb) 
(8+) and J/sup pi/(/sup 88m/Nb) = (4-) are based on weak arguments 
and J/sup pi/(/sup 88m/Nb) = (4~) are based on weak arguments 
and should be reconsidered in the light of new decay data. Very 
little data are available for “Mo. 


25006 Nuclear data sheets for A = 104. Samuelson, L.E. 
(Michigan State Univ., East Lansing); Kelly, W.H.; Auble, R.L.; 
McHarris, W.C. Nucl. Data Sheets; 18: No. 2, 125-165(Jun 1976). 
Nuclear structure data available through January 1976 are 
compiled, and adopted level properties are given. The bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
given in the text. All drawings, tables, and comments are 
reproduced from the computerized Evaluated Nuclear Structure 
Data File (ENSDF). Any additions or corrections desired by the 
users should be addressed to the compilers for maintenance and 
updating of the computer file. 


25007 Nuclear data sheets for A = 138. Pancholi, S.C. (Univ. 
of Delhi); Martin, M.J. Nucl. Data Sheets; 18: No. 2, 167-222(Jun 


1976). 

Detailed level schemes and the experimental reaction and 
decay data on which they are based are presented for all the nuclei 
with mass number A = 138. The experimental data are evaluated; 
inconsistencies and discrepancies are noted, and adopted values 
for level and gamma-ray energies, gamma intensities, and other 
nuclear properties are given. All data received before December 
1975 included. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25014 


NUCLEAR PROPERTIES AND REACTIONS, 
=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


25008 Nuclear data sheets for A = 156. Burrows, T.W. (Univ. 
of Kentucky, Lexington). Nucl. Data Sheets; 18: No. 4, 553- 
619(Aug 1976). 

The 1964 version of Nuclear Data Sheets for A = 156 has 
been revised on the basis of experimental data received by August 
15, 1974. Pertinent data received between August 15, 1974, and 
August 15, 1975, have been added in proof. The A = 156 chain 
consists of ten nuclei (Sm through Lu). Three of these nuclei (Er 
through Yb) have been assigned since 1965. Level or decay 
schemes have been constructed for seven nuclei (Sm through Ho). 
Most data presented in the 1964 revision have not been retained; 
the references to some of these data may be found under Other 
Measurements. The compilers have attempted to compare data 
with various models as an indication of where these models may be 
employed. Discrepancies in the data and other problems associated 
= the construction of the level schemes are pointed out in the 

ments. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 25021 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


25009 (LA-UR—76-1051) Discovery of a 7.6-hour 

isomer of einsteinium-256. Hoffman, D.C.; Daniels, W.R.; Wilhel- 
my, J.B.; Bunker, M.E.; Starner, J.W.; Jackson, S.V.; Lougheed, 
R.W.; Landrum, J.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-eng-36. 8p. (CONF-760560—1). 
Dep. NTIS $3.50. 

From 3. international conference on nuclides far from sta- 
bility; Corsica, France (19 May 1976). 

A 7.6-hour, beta-emitting isomer of **Es has been produced 
via the (t,p) reaction by bombarding /sup 254g/Es with 16-MeV 
tritons. No evidence for an alpha branch was found. A number of 
gamma rays were observed, on the basis of which a partial decay 
that the isomer has spin 7 or 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25014 


25010 (CONF-760622—19) Resonance parameters of the 
6.67-, 20.9-, and 36.8-eV levels in *°U. Olsen, D.K.; de Saussure, 
G.; Perez, R.B.; Difilippo, F.C. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 6p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The ENDF/B-IV **U cross sections (MAT-1262) yield an 
effective capture resonance integral in strongly self-shielded situa- 
tions which is too high. This situation suggests that the ENDF/B 
capture widths for the first few s-wave levels may be too large 
Recent ORELA measurements of transmission through **U have 
been analyzed with a multilevel formula to determine the parame- 
ters of the 6.67-, 20.9-, and 36.6-eV levels. These three levels pro- 
vide 86 percent of the infinitely dilute capture resonance integral. 


25011 (DP-MS—76-8) ENDF/B-IV thermal data testing: 
methods, results, and recommendations. McCrosson, F.J. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1976. Contract AT(07-2)-1. 30p. (CONF-760622—34). 
Dep. NTIS $4.00. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The Evaluated Nuclear Data File/Library B (ENDF/B) pro- 
vides a computer-oriented reference set of evaluated neutron cross 
sections for thermal and fast reactor applications, photon interac- 
tion cross sections, and photon production data. The current 
evaluations span the energy range from 0 to 20 MeV. This paper 
presents ENDF/B-IV data testing results from seven organizations 
on seventeen thermal benchmark experiments. Development and 
testing of ENDF/B-IV is the latest contribution of the Cross Sec- 
tion Evaluation Group. The file is maintained at, and released 
through, the National Neutron Cross Section Center at Brook- 
haven National Laboratory. The ENDF/B-IV predictions for urani- 
um systems are an improvement over ENDF/B-III. Recommenda- 
tions include extending the benchmark experiments to plutonium, 
urania, thoria, and mixed oxide systems and preparing a revised 
library, ENDF/B-V. 


SPONTANEOUS AND INDUCED FISSION 


25012 (ANL/NDM—19) Remark on the prompt-fission- 
neutron spectrum of “Cf. Guenther, P.; Havel, D.; Stoblom, R.; 
Smith, A. (Argonne National Lab., Ill. (USA)). Mar 1976. Con- 
tract W-31-109-Eng-38. 21p. Dep. NTIS $3.50. 

Good resolution time-of-flight measurements show small 
structure in the prompt fission neutron spectrum of **Cf that is 
identified with air-scattering effects. The observed high energy por- 
tion of the neutron spectrum is consistent with a Maxwellian dis- 
tribution having a temperature of 1.42 MeV. 


25013 (CONF-760622—28) 7U subthreshold neutron induced 
fission cross section. Difilippo, F.C.; Perez, R.B.; De Saussure, G.; 
Olsen, D.K.; Ingle, R.W. (Oak Ridge National Lab., Tenn. (USA)). 
1976. 5p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

High resolution measureménts of the **U neutron induced 
fission cross section are reported for neutron energies between 600 
eV and 2 MeV. The average subthreshold fission cross section 
between 10 and 100 keV was found to be 44 +- 6 wb. (SDF) 


25014 (COO— 1505-84) Deexcitation processes in nuclear 
reactions. Porile, N.T. (Purdue Univ., Lafayette, Ind. (USA). Dept. 
es May 1976. Contract E(11- 1)-1505. 24p. Dep. NTIS 


$3.50 

"A number of nuclear reaction studies have been performed. 
Measurements of the energy dependence of recoil properties of Sc 
nuclides and A = 131 isobars formed in the interaction of “*U 
with 1 to 400 GeV protons are described. The results of angular 
distribution measurements on various products in the A = approxi- 
mately 130 mass region as well as on Sc nuclides produced in the 
interaction of **U with 11.5 GeV protons are given. A calculation 
of various geometrical corrections to angular distribution measure- 
ments is described. A study of the uction of radionuclides in 
the interaction of silver with 25.2 GeV “C ions is in progress. 
Research performed on ), (pa), (a,a’), (en) reactions 
of even Zn isotopes with 12.5 MeV protons and 18 MeV ‘He ions 


is described. 6 
25015 (HEDL-SA—973) Evaluation of neutron yields from 
fission of transuranic isotopes. Johnson, D.L. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1975. 
oa E(45-1)-2170. 18p. (CONF-751101—81). Dep. NTIS 
"From Joint meeting of the American Nuclear Society and 
Now 3 Industrial Forum; San Francisco, California, USA (16 


25016 Discovery of fermium-259. Hoff- 
man, D.C.; Weber, J.; Wilhelmy, J.B.; Hulet, E.K.; Landrum, J.H.; 
Lougheed, R.W.; Wild, J.F. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-eng-36. 17p. "(CONF- 
760560—2). Dep. NTIS $3.50. 

From 3. international conference on nuclides far from sta- 
bility; Corsica, France (19 May 1976). 

A 1.5-sec spontaneous fission activity was produced by ir- 
radiation of *’Fm with 16-MeV tritons at the Los Alamos Tandem 
Van de Graaff Facility. On the basis of cross section and fission 
systematics, this 1.5-sec agg Awd attributed to **Fm formed by 
the reaction, *’Fm(t,p)*Fm m is the heaviest known iso 
of fermium and has more neutrons than any other isotope so 
identified. The mass distribution of the **Fm is highly symmetric 
and the average total kinetic energy is very high, 230 +- 2 MeV. 
These features continue the trend toward more symmetric mass 
distributions and higher total kinetic energies observed previously 
for the fermium isotopes as the number of neutrons is increased. 


25017 (ORNL/TM—5272) Fission product beta and gamma 
energy release. Quarterly progress report for October— December 
1975. Dickens, J.K.; Love, T.A.; McConnell, J.W.; Emery, J.F.; 
Peelle, R.W. (Oak Ridge National Lab., rane {Usan. Feb 1976. 
Contract W-7405-eng-26. 17p. Dep. NTIS 

Preliminary experimental beta-ray ene 
release from fission product decay following thermal-neutron 
sion of **U has been obtained for cooling times between 3 and 
14,400 secs. The data were obtained as pulse-height spectra for 
beta energies between 0.25 and 8 MeV using a two-crystal scintil- 
lation spectrometer, and were unfolded to give beta-ray energy 
spectra of moderate resolution. Two irradiation times, t/sub i/ = 
2.4 and 100 sec, were studied. The energy release data were stu- 
died. The energy release data were obtained by integrating the ob- 
served spectra and then estimating the contribution for E/sub B/ 
less than 0.25 MeV. Difficulties encountered in this first experi- 
ment using the beta-ray detection equipment are discussed. Previ- 
ously reported preliminary gamma-ray spectra have been com- 
pared with spectra calculated using spectral information in the 
ENDF/B—IV data file for approximately 180 fission products. 
Several comparisons are presented for t/sub i/ = 100 secs. As ex- 

the com is not very good for short cooling times, 

it is encouraging for t/sub cool/ approximately 2000 secs. 


25018 (UCRL—78268) Measurements of neutron-induced fis- 
sion ratios in of uranium and plutoni- 
um. Behrens, J.W.; Carlson, G.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 8 Jun 1976. Contract W-7405- 
Eng-48. 25p. (CONF-760647—2). Dep. NTIS $3.50. 
From Meeting on fast neutron fission cross sections of U- 
233, U-235, U-238, and Pu-239; Argonne, Illinois, United States of 
America *USA® (28 Jun 1976). 
A procedure, called the threshold cross section method was 
to our experimental data involving four uranium (7*U ™U, 
and **U) and five plutonium (**Pu, Py, Pu, and 
24Py) isotopes to determine ratios of fission cross sections relative 
to ™5U. The data were gathered using ionization fission chambers 
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and the time-of-flight technique at the LLL 100-MeV electron 
linear accelerator: measurements span the neutron energy range of 
0.001 to 30 MeV. Experimental uncertainties common to 

measurements were either eliminated or significantly reduced in 
this study by use of the threshold method, thereby making higher 
accuracies possible. The cross section ratios are absolute in the 
sense that they do not —_ on the work of others. Results from 
oso. , ™*U, and ™*Pu are used to illustrate 


NUCLEAR THEORY 


NUCLEAR REACTIONS AND SCATTERING 


25019 (LBL—5008) Polarization of single-particle states in- 
volved in heavy ion transfer reactions. Pruess, K.; Delic, G.; Charl- 
ton, L.A.; Glendenning, N.K. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1976. Contract W-7405-Eng-48. 
9p. (CONF-760424— 10). Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
roy ns; Argonne, Illinois, United States of America *USA® (1 Apr 


If two nuclei could be placed next to each other at a 
distance typical of grazing collisions, the single-particle states in 
each would adjust themselves to the presence of the other nucleus. 
They would develop an appreciable probability of being in the 
other nucleus, and the more weakly bound the state, the more 
strongly it would be polarized by the other nucleus. The solution 
to this situation has been realized in the two-center shell model. 
Whether such an adjustment can occur during a reaction depends 
on the ratio of the transit time to the nuclear periods of the more 
weakly bound nucleons. In typical low-energy experiments this 
ratio appears to allow for such a polarization. Clearly if it occurs, 
the form factor for a transfer reaction will be modified from those 
currently employed, which use the asymptotic single-particle states 
of the non-interacting separated nuclei. From the foregoing discus- 
sion it is expected that (1) for stripping reactions to a sequence of 
excited states in the target nucleus, the polarization effects will in- 
crease with increasing excitation (i.e., decreasing binding), (2) 
since transfer can take place for larger impact parameters if 
polarization occurs, the effect on the angular distribution will be a 
shift to smaller angles compared to normal DWBA, (3) the 
polarization effect will ultimately vanish at sufficiently high bom- 
barding energy. Calculations so far show that the single particle 
states of the heavier of the reaction partners suffer the greater 
polarization. 2 figures. 


25020 (LBL—5009) New recoil effect in nucleon transfer reac- 
tions between heavy ions. Glendenning, N.K.; Charlton, L.A.; Delic, 
G.; Nagarajan, M.A. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Mar 1976. Contract W-7405-Eng-48. 8p. (CONF- 
760424— 12). Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
oth Argonne, Illinois, United States of America °USA* (1 Apr 

) 

In the last few years it has become clear that the effect of 
the shifting centers of mass (recoil effect) have to be properly in- 
corporated into the theory of single nucleon transfer between 
nuclei, especially at higher energies. A re-examination of the 
present theory reveals, however, that there remains a serious 
problem, which is associated with the so-called spurious center of 
mass motion in nuclear structure models. In principle the present 
calculations that purport to treat recoil exactly, nonetheless ought 
to be corrected for the above defect in the nuclear wave functions 
that they employ. An exact resolution of the long outstanding 
problem of spurious center of mass motion in nuclear models has 
not been obtained, but an approximate procedure for handling the 
correction to reaction calculations arising from this source has 
been formulated. The correction has two components. There is a 
scalar one which corresponds merely to a scaling of the radial 
coordinate and applies to all reactions. There is also a vector cor- 
rection which can be cast into a form in which a particle picked 
up or removed from a definite shell model state appears to occupy 
a distribution of states having the same parity but differing in an- 
gular momentum. This component of the correction applies only to 
certain reactions. Because of the dispersion in the apparent angu- 
lar momentum of the transferred nucleon, the reaction can 
proceed through the transfer of larger units of angular momentum 
than the normal recoil calculations allow, and the correction there- 
fore is expected to grow with increasing bombarding energy. The 
scheme developed for handling this effect, which might be referred 
to as bound state recoil to distinguis:. it from the recoil effect that 
the current theories focus on, is presented together with ened 
ry estimates of its importance. 
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isotopes between **U and *“Cm which produce significant 
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25021 (LBL—4374) nape method for calculating the in- 
trinsic excitation occurring in nuclear fission. Boneh, Y.; Blocki, 
J.P.; Myers, W.D. (California Berkele (USA). Lawrence 
Berkeley Lab.) Feb 1976. Contract W-740 -Eng-48. 33p. Dep. 


A microscopic method of calculating the damping of collec- 
tive motion into intrinsic excitation is described. The methods used 
to solve the static and time dependent Schroedinger equation are 
given in detail and the numerical accuracy of the method is 
discussed. A particular example, the excitation of neutron levels in 
the fission of **U, is used to illustrate the approach. A number of 
problems are mentioned and su are made as to how the 
work can be improved and e Bs 


25022 The effective interaction between nucleons deduced from 
nuclear spectra. Schiffer, J.P.; True, W.W. (Argonne National 
Laboratory, Argonne, Illinois 60439). Rev. Mod. Phys.; 48: No. 2, 
191-217(Apr 1976). 

Two-body matrix elements of the residual nucleon—nucleon 
interaction are extracted from experimental data throughout the 
periodic table and are used to determine the ranges and well 
depths of various components of a local interaction. The T=1 even 
and odd components of the central interaction both definitely 
tequire two wells with different ranges; a shorter-range attractive 
well with a longer-range repulsive one. The need for a tensor in- 
teraction and a two-body spin—orbit interaction is also explored, 
and their inclusion improves the fit slightly. (AIP) 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 24847, 25034 


25023 (ANL—75-60(Pt.1), pp 7-17) Preliminary report on 
electron energy-loss measurements for CCI,, CCI,F;, CCI,F. Bush- 
nell, D.L. Jr. (Univ. of Illinois, Urbana); Huebner, R.H.; Celotta, 
R.J.; Mielczarek, S.R. 1975. 

In Radiological and Environmental Research Division an- 
nual report, July 1974—July 1975. Fundamental molecular physics 
and chemistry. 


Currently, nation-wide research efforts are devoted to study- 
ing the possible ozone (O;) depletion in the stratosphere by the 
chemical action of chlorine atoms released from CCI,F, or CCF 
upon absorption of ultraviolet radiation. Since electron-impact 
data taken in the forward scattering direction can be used to 
derive oscillator strengths and thus to yield apparent Pn 
tion cross sections, such an analysis for CCI,F;, CCLI,F, and CCIF; 
was carried out. Oscillator-strength distributions were obtained 
between 5 and 20 eV and are compared to available photoabsorp- 
tion data. Certain photoabsorption values agree very well with 
these electron-impact data, but other optical studies deviate in 
some spectral regions by as much as a factor of 5. Also, the elec- 
tron energy-loss spectrum reveals electronic transitions previously 
undetected by photoabsorption. 


25024 (ANL—75-60(Pt.1), pp 22-25) Trochoidal electron 

energy analyzer. Spence, D.; Steingraber, O.J. 1975. 

eta Radiological and Environmental Research Division an- 
nual report, July 1974—July 1975. Fundamental molecular physics 
and chemistry. 

The use of a trochoidal electron energy analyzer, employing 
crossed electric and magnetic fields for the measurement of elec- 
tron energy-loss spectra, is described. 


25025 (ANL—75-60(Pt.1), pp 92-94) Emergy deposition by 
electrons and Douthat, D.A. 1975. 

In Radiological and Environmental Research Division an- 
nual report, Ma 1974—June 1975. Fundamental molecular 
physics and che mistry. 

The sensitivity of computed electron degradation spectra 
with respect to the choice of cross-section data is under investiga- 
tion. Fano’s criterion for the validity of the continu- 
ous—slowing—down approximation was tested for the —— 
of electrons and emerges as perhaps the most important r af- 
fecting this sensitivity. 


25026 (ANL—75-60(Pt.1), pp 95-97) Variational methods for 
ionization yields: a numerical ap . Douthat, D.A. 1975. 


plication 
In Radiological and Environmental Research Division an- 
nual report, July 1974—June 1975. Fundamental molecular 


physics and chemistry. 
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A numerical ication of a recently devised variational 
method for the calculation of ionization yields gives a mean energy 
per ion pair of 43.5 eV for i000 eV electrons in gaseous helium. 


25027 (ORNL/TM—5165) Measurements of energy losses, dis- 
150 keV protons in hydrogen and nine hydrocarbon gases. Thorn 
me. J.H. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
‘ontract W-7405-eng-26. 99p. Dep. NTIS $5.50. 

Thesis. Submitted to Vanderbilt Univ., Nashville. 

Measurements of energy-loss distributions were made for 
51, 102, and 153 keV protons traversing hydrogen, methane, 
ethyne (acetylene), ethene (ethylene), ethane, propyne (methyl 
acetylene), propadiene (allene), propene (propylene), 
cyclopropane and propane. The objectives were to test the theories 
of energy-loss distribution in this energy range and to see if the 
type of carbon bonding in a hydrocarbon molecule affects the 
shape of the distribution. Stopping powers and stopping cross sec- 
tions were also measured at these energies and at 76.5 and 127.5 
keV to determine effects of chemical binding. All of the measure- 
ments were made at the gas density required to give a 4 percent 
energy loss. The mean energy, second central moment (a measure 
of the width of the distribution), and the third central moment (a 
measure of the skew) were calculated from the measured energy- 
loss distributions. Stopping power values, calculated using the 
mean energy, compared reasonably well with those calculated from 
the Bethe stopping power theory. For the second and third central 
moments, the best agreement between measurement and theory 
was when the classical scattering probability was used for the cal- 
culations, but even these did not agree well. In all cases, variations 
were found in the data that could be correlated to the type of car- 
bon binding in the molecule. The differences were statistically sig- 
nificant at a 99 percent confidence interval for the stopping 
powers and second central moments measured with 51 keV 
protons. Similar trends were noted at other energies and for the 
third central moment, but the differences were not statistically sig- 
nificant at the 99 percent confidence interval. 


25028 (UCID—17110) Channeling and coherent bremss- 
trahlung effects for relativistic and electrons. Walker, R.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
22 Mar 1976. Contract W-7405-Eng-48. 84p. Dep. NTIS $5.00. 
Channeling of positrons in single crystals of silicon was ob- 
served in transmission and scattering measurements for incident 
energies from 16 to 28 MeV. In addition, the spectral dependence 
upon crystal orientation of the forward coherent bremsstrahlung 
produced by beams of 28-MeV positrons and electrons incident 
upon a 5 wm thick single crystal of silicon was measured with a 
Nal photon spectrometer. Effects of channeling and perhaps of the 
nonvalidity of the first Born approximation were observed for 
beam directions near the [111] axis of the crystal, and coherent 
peaks near 0.5 MeV were observed for a compound interference 
— in agreement with first-order theoretical calculations. 32 


Electron energy loss measurements on fluorence (C ,;H,0) 
and p-terphenyl (CHD single crystals and vapors. Hinz, H.J.; 
Venghaus, H. (Univ., Hamburg). pp 359-362 of In Vacuum ul- 
traviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics, Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Electron energy loss experiments were performed to in- 
vestigate the correlation between excited states of free fluorene 
and p-terphenyl molecules and the corresponding excitations in the 
crystalline state. (GHT) 


25030 Electron attenuation lengths in carbon films. Arakawa, 
E.T. (Oak Ridge National Lab., TN); Williams, M.W.; Hamm, 
R.N.; Birkhoff, R.D.; Braundmeier, A.J. pp 580-581 of In Vacuum 
ultraviolet radiation physics. Koch, E.E. (ed.). Braunschweig, Ger.; 
Friedr. Vieweg and Sohn Verlagsgesellschaft mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics, Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

A method developed for obtaining electron attenuation 
lengths is described. Thick films of the solid under investigation 
are used, and the photoelectric yield is measured as a function of 
the photon angle of incidence relative to the photoelectric yield 
for normal incidence, so that absolute measurements are not 
required. Results for carbon are presented. (GHT) 


25031 Perspectives of synchrotron radiation (report on a panel 
discussion). Kunz, C. (DESY, Hamburg). pp 753-771 of In 
Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
a Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974) 


NUCLEAR MODELS 


NOVEMBER 1976 


From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Synchrotron radiation is emitted by circular electron ac- 
celerators and storage rings. With present day high-energy ac- 
celerators the intense continuous spectrum extends from the in- 
frared far into the x-ray region. With the exception of lasers 
synchrotron radiation is the brightest source available. In addition, 
the radiation is linearly polarized, calculable in absolute terms, 
well collimated, and has a time structure with pulses down to 100 
psec long. The discussion served the purpose of instructing the au- 
dience on the properties of synchrotron radiation and considering 
new applications of this radiation. The interest was focussed on the 
comparison with other sources, applications in the x-ray regime, 
and use of time structure. Finally, the development from a symbio- 
sis with high-energy physics towards storage rings dedicated to 
synchrotron radiation work was discussed in detail. The conclusion 
was reached that the installation of dedicated storage rings with 
= — am poet of 2 GeV, radius of curvature about 6 m, 

ieldin, chrotron radiation emission up to e ies of 
10 keV would be highly desirable. ey 


25032 Emission of electrons as a result of interaction of fission 
fragments with single crystals. Lebedev, S.Y.; Odintsov, D.D.; 
Chmyrev, Y.V. Sov. Phys. - Solid State (Engl. Transl.); 18: No. 1, 
166-167(Jan 1976). 

Results are given of a study of the energy emitted from the 
front side of a thin gold film bombarded with Cf*™ fission frag- 
ments. (AIP) (AIP) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 23349, 25036 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 25010 


25033 (CONF-760622—8) Difference equations to represent 
neutron transport with diffusion theory. Vondy, D.R.; Fowler, T.B. 
oo Ridge National Lab., Tenn. (USA)). 1976. 7p. Dep. NTIS 
-50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Difference equations for diffusion theory calculations of 
neutron transport are studied. Results using various formulations 
are tabulated. 2 tables (SDF) 


25034 (LA—6240-P) Proposal to extend CSEWG neutron and 
photon multigroup structures for wider applications. LaBauve, R.J.; 
Wilson, W.B. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 
1976. Contract W-7405-Eng-36. 18p. Dep. NTIS $4.50. 

The 239-group neutron multigroup structure recommended 
by the Codes and Formats Subcommittee of the cross section 
evaluation working group (CSEWG) for use in LMFBR design is 
not well suited for application in certain other areas, particularly 
thermal reactor design. This report describes a proposal for a 
neutron group structure consisting of 347 groups, which is an ex- 
tension of the CSEWG group structure into the thermal range, and 
also includes more detail in other energy ranges important in 
LWR, HTGR, GCFR, and CTR design. Similarly, a proposed ex- 
tension of the CSEWG 94-group photon multigroup structure to 
103 groups is described. A subset of the neutron multigroup struc- 
ture, consisting of 154 groups and for use in power reactor studies, 
is also presented. 


25035 (LA—6260-MS) LIB-IV, a library of group constants 
for nuclear reactor calculations. Kidman, R.B.; MacFarlane, R.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. Contract 
W-7405-Eng-36. 27p. Dep. NTIS $4.00. 

A 50-group, 101-isotope library of multigroup constants for 
nuclear reactor design is described. Nuclear cross sections, self- 
shielding factors, transfer matrices, and delayed neutron data were 

rated with MINX and NJOY using evaluated data from 
ENDF/B-IV. The output is in the CCCC-III interface format. Test 
results are presented for six CSEWG benchmark critical assem- 


25036 (LA—6285-MS) Use of multiple 47 radiation sources 
for irradiation of circular surfaces. Freiwald, D.A.; 
Hafer, J.F. (los Alamos Scientific Lab., N.Mex. (USA)). Mar 
1976. 10p. Dep. NTIS $3.50. 

The problem of optimally locating multiple 4a radiation 
sources in relation to circular planar targets is addressed, with the 
constraint that the surface be irradiated with 80 percent uniformi- 
ty. The optimum source-location coordinates and the resulting tar- 


get flux patterns are presented for a number of source arrays. They 
are compared to the results of a similar study for quasi-uniform ir- 
radiation of square surfaces. 

25037 (ORNL/CSD—11) User's guide for LAVA as issued 
with MORSE-SGC. Fraley, S.K. (Oak Ridge National Lab., Tenn. 
ae Jun 1976. Contract W-7405-eng-26. 47p. Dep. NTIS 


LAVA (Let ANISN Visit AMPX) is a computer code which 
will transform ANISN cross section libraries to the AMPX working 
library format. This version of LAVA is a stand-alone program is- 
sued with the MORSE-SGC code which accepts only cross sections 
in the AMPX working library format. 


25038 (ORNL/TM—5281) Linear triangle finite element for- 
mulation for multigroup neutron transport analysis with 

. Lillie, R.A.; Robinson, J.C. (Oak Ridge National Lab., 
man May 1976. Contract W-7405-eng-26. 153p. Dep. 


Thesis. Submitted to the University of Tennessee. 

The discrete ordinates method is the most powerful and 
generally used deterministic method to obtain approximate solu- 
tions of the Boltzmann transport equation. A finite element formu- 
lation, utilizing a canonical form of the transport equation, is here 
developed to obtain both integral and pointwise solutions to 
neutron transport problems. The formulation is based on the use of 
linear triangles. A general treatment of anisotropic scattering is in- 
cluded by employing discrete ordinates-like approximations. In ad- 
dition, multigroup source outer iteration techniques are employed 
to perform group-dependent calculations. The ability of the formu- 
lation to reduce substantially ray effects and its ability to perform 
streaming calculations are demonstrated by analyzing a series of 
test problems. The anisotropic scattering and multigroup treat- 
ments used in the development of the formulation are verified by a 
number of one-dimensional comparisons. These comparisons also 
demonstrate the relative accuracy of the formulation in predicting 
integral parameters. The applicability of the formulation to 
nonorthogonal planar geometries is demonstrated by analyzing a 
hexagonal-type lattice. A small, high-leakage reactor model is 
analyzed to investigate the effects of varying both the spatial mesh 
and order of angular quadrature. This analysis reveals that these 
effects are more pronounced in the present formulation than in 
other conventional formulations. However, the insignificance of 
these effects is demonstrated by analyzing a realistic reactor con- 
figuration. In addition, this final analysis illustrates the importance 
of incorporating anisotropic scattering into the finite element for- 
mulation. 8 tables, 29 figures. 


25039 (UCRL-Trans— 10771) Estimate of the contribution by 
neutrons in enclosed rooms to a total radiation dose. 
Savinskii, A.K.; Filyushkin, I.V. Sep 1974. Translation of 
SM— 167/74. (CONF-721203—13). 16p. Dep. NTIS $3.50. 

From Symposium on neutron monitoring for radiation pro- 
tection purposes; Vienna, Austria (11 Dec 1972). 

A straightforward method for estimating the contribution of 
scattered neutrons to total flux or radiation dose is described. The 
method is based on results obtained by measuring the fluxes and 
spectra of neutrons emitted by a Pu-Be source and scattered in 
rooms of different sizes and on published albedo data for neutrons 
of different energies scattered by concrete. Simple expressions are 
obtained which relate different characteristics of the scattered 
neutron field (flux, kerma, etc.) to the source output and the room 
dimensions. The proposed method can be used with any neutron 
sources in rectangular rooms with concrete floors, walls, and 
ceilings provided that the length of the room is not more than 
three times the width. The neutron source can have any spectral 
composition. 


(ORNL-tr—4085) TRIPOLI I: energy 

dimensional Monte Carlo Program. Volume I. Conception end 
presentation of the TRIPOLI I System. Katz, S.; Nimal, J.C. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Nov 1974. Translated by E.G. Silver from French. 
300p. Dep. NTIS $9.25. 

In its present version TRIPOLI/1/ is an energy dependent 
three-dimensional p which treats the slowing down and dif- 
fusion of neutrons for source problems. The version presented here 
is essentially oriented towards reactor shielding problems. It is 
written in FORTRAN for IBM (series 360) computer. This volume 
is devoted to a summary of the essential characteristics of the pro- 
gram as well as to a description of the constants required for the 
description of the chaining together of the work to be carried out. 


25041 Linear analysis and solution of neutron transport 
problems. Hangelbroek, R.J. (Argonne National Lab., IL). Transp. 
Theory Stat. Phys.; 5: No. 1, 1-85(1976). 
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Modern operator ues are used to give a rigorous 
analysis and solution of the time independent isotropic linear trans- 
port equation for infinite and 
izes von Neumann theo is presen in L 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
pty ALSO TO CITATION(S) 24603, 24604, 24605, 24724, 


25042 (DHEW/FDA— 76-8026, pp 247-248) Report of the 
Task Force on licensed devices. Lacker, D.K.; FitzRan- 
dolph, L.A.; Neuwig, M.; Smith, D.A.; Kerr, G.W. 1975. 
From 7. annual national conference on radiation con 
) 


In 7th annual national conference on radiation control. 
The Task Force was established to resolve problems as- 
sociated with the proposed rule change to 10 CFR and 32 in the 


devices 
sions of these areas are presented. aw) 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 25031 


25043 PP 144-154) Radioactivity standards 
of the noble gases. Mann, W.B.; Schima, F.J.; Unterweger, M.P. 


(National Bureau of Standards, Washington, DC). 1973. 
(24 


The National Bureau of Standards gas-counting equipment 
is described. This consists of matched, length-compensated copper 
and stainless steel internal gas counters, which can be used in the 
proportional or Geiger-Mueller regions. The data acquisition and 
processing is by means of a computer-based multichannel analyzer. 
Methods for preparing relative standards based on measurements 
with ion chambers and fixed-geometry solid-state detectors are 
discussed. Noble-gas standards for argon-37, krypton-85, xenon- 
131m, and xenon-133 have so far been prepared, last involving 
purification on the NBS isotope separator. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 24354 


25044 (BNL—21212) analysis of an interna- 
tional neutron dosimetry intercomparison. Goodman, L.-J. 
(Columbia Univ., New York (USA). Radiological Research Lab.; 
Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
K(11- —"% 13p. (CONF-760533—2). Dep. NTIS $3.50. 
rom Neutron dosimetry workshop; Rijswijk, Netherlands 
May 18 
ternational Neutron Dosimetry Intercomparison 
(Nn w was ane out in 1973 at the Radiological Research Ac- 
celerator Facility (RRAF) of Brookhaven National Laboratory 
under the of the International Commission on Radia- 
tion Units and Measurements (ICRU). Fourteen groups of 
scientists, from six countries, performed measurements to deter- 
mine the separate neutron and photon (x- and gamma-ray) tissue 
kermas in free air for four energies of monoenergetic neutrons, 
15.1, 5.5, 2.1, and 0.67 MeV, and for a source of fission neutrons, 
"Cf. For the two highest energies measurements were also made 
to determine the separate absorbed doses in tissue of neutrons and 
oo at three depths in a large water phantom. Nonparamet- 
ric analyses of the calculated relative responses of the tissue 
= ionization chambers showed significant concordance. 


25045 (BNWL—2000(Pt.4), pp 76-80) Dosimetry of particu- 
late sources in the lung. Feb 1976. 

In Pacific Northwest Laboratory annual report for 1975 to 
the ERDA Division of Biomedical and Environmental Research. 

The purpose of this study is to develop practical methods 
for calculating microdosimetric distributions for soft tissue and for 
lung tissue in which plutonium or other alpha-emitting elements 
are deposited, particularly when deposited as particulates, to aid in 
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correlating and extrapolating radiation effects measured at dif- 

ferent levels of exposure and in different species. The first version 

pod a computer program for particulate microdosimetry and some 
itial results with it are reported. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 24142, 24883 


25046 (BNL—21319) Computer simulation of the thermal 
pressure in solids and the equation of state. Welch, D.O.; Dienes, 
G.J.; Paskin, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. 10p. (CONF-760421—11). Dep. NTIS $3.50. 
From Conference on computer simulation for materials ap- 
pepe Gaithersburg, Maryland, United States of America 
SA* (19 Apr 1976). 


The equation of state of solids was investigated with 
molecular dynamics techniques by — the pressure as a 
function of a over a wide range of compressions. Data 
were obtained fec crystals with Lennard—Jones interactions 
and for bec crystals with Morse interactions. The results were 
analyzed in terms of the Mie—Gruneisen equation of state. The 
Gruneisen constant at zero temperature is found to be essentially 
that obtained from the volume dependence of the mean-squared 
lattice vibration frequency, and its temperature dependence can be 
approximated well with a self-consistent cell model. Calculated 
results are compared with experimental data for argon along the 
melting line. 


25047. (CONF-751164—3) Description of 
Mecking, H. (A 


curves of 
e National Lab., 
NTIS 


fcc single- and polycrystals. rgonn: 
c-" 1975. Contract W-31-109-Eng-38. 23p. Dep. 


From Conference on radiation damage in metals; Cincin- 
nati, Ohio, United States of America *USA® (9 Nov 1975). 

Stress-strain curves are analyzed over their entire strain re- 
gion and over a wide range of temperatures to arrive at a general 
analytic description of work-hardening curves. The data were ob- 
tained with fcc single and polycrystals, but there is experimental 
and theoretical evidence that the principles of the analysis are also 
applicable for other crystal structures and even for more complex 
technical materials. 9 figs, 1 table, 46 refs. (GHT) 


25048 (COO— 2679-7) Structure and properties of grain boun- 
daries. Progress report, May 1, 1975—January 31, 1976. Balluffi, 
R.W. (Cornell Univ., * ama N. Y. (USA)). Jan 1976. Contract 
E(11-1)-2679. 24p. Dep. NTIS $3.50. 

A broad investigation of the structure and properties of 
grain boundaries has been conducted. The approach was mainly 
experimental, and extensive use was made of high resolution 
methods of investigating grain boundaries in specimens containing 
boundaries of controlled geometry. Progress was made in the fol- 
lowing areas: (A) methods for preparing thin-film specimens con- 
taining boundaries of controlled geometry; (B) study of the fine 
structure of high angle boundaries with emphasis on the detection 
of relaxations into various fit-misfit structures; (C) structure of low 
angle grain boundaries; (D) faceting and the preferred crystal 
orientation of grain boundaries; (E) grain boundaries as sinks for 
point defects; and (F) diffusion along grain boundaries. 


25049 (COO— 3161-38) Nonlinear excitations in anisotropic X- 
Y models. Report No. 2599. Bishop, A.R.; Currie, J.F. (Cornell 
Univ., Ithaca, N.Y. (USA). Materials Science Center). Feb 1976. 
Contract AT(11-1)-3161. 9p. Dep. NTIS $3.50. 

A 1-D ferrodisortive X—Y model is considered and the im- 
portance of phase-amplitude coupling in the dominant low T ele- 
mentary excitations is illustrated. 


25050 (SAND— 76-8200) powder line shape calculations. 
Vitko, J. Jr.; Huddleston, R.E. (Sandia Labs., Livermore, Calif. 
eg May 1976. Contract AT(29-1)-789. 43p. Dep. NTIS 


A program has been developed for computing the ESR 
spectrum of a collection of randomly oriented spins subject only to 
an electronic Zeeman interaction and having a Lorentzian single 
crystal line shape. Other single crystal line shapes, including nu- 
merical solutions of the Bloch equations, can be accommodated 
with minor modifications. The program differs in several features 
from those existing elsewhere, thus enabling one to study satura- 
tion effects, over-modulation effects, both absorptive and disper- 
sive signals, and second and higher order derivative signals. 


25051 (TID—27064) Anisotropic intermolecular interaction 
and rotational ordering in hydrogen-containing solids. Progress re- 
port No. 10, October 1, 1974—September 1, 1975. (Pennsylvania 
Univ., Philadelphia (USA)). 1975. 16p. Dep. NTIS $3.50. 


: r general licensee; ‘and 
. Summaries of discus- 
| 
vada, USA 
Symposium on noble gases. 
| 
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Research on rotational excitations in the crystal, the mag- 
nitude of the coupling between the center of mass motions 
(phonons) and the molecular orientations, and the dynamic effects 
in the crystal which give rise to distortions of the intermolecular 
tion wi to rotational o} in the c are of 

interest. A list of publications is included. (JFP = — 


25052 (UCRL-Trans— 11094) Theory of a dielectrics. 
Wagner, K.W. Translated from Ann. Phys. (Leipzig); 40: No. 5, 
817-855(1913). ye Dep. NTIS $4.00. 

A relative! simple law is proposed for the special process 
of dielectric relaxation which is in good agreement with the known 
observed behavior of solid bodies. The relevant conclusions for the 
behavior of a dielectric in a direct current and in an alternating 
current are drawn. Formulas for the computation of the residual 
current in a constant field and for the dependency of the 
capacitance and dielectric energy losses on the frequency are 
developed, and simple equations are given for the temperature > 
pendence of the relaxation phenomena. A comparison with actual 
experience shows that the theory is a a representation of 
the dielectric behavior of solid bodies. The discussion also deals 
with a known empirical relaxation law as an approximate formula 
with a limited range of validity. The dielectric behavior of liquid 
insulators exceeds the scope of this theory but certain traits in 
their behavior which are similar to the dielectric behavior of solid 
bodies are acknowledged. 19 figures, 21 references. (GHT) 


25053 Inner shell absorption: toward a theory of inner shell 
photoabsorption in crystals. Fano, U. (Univ. of Chicago). pp 84-86 
of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellischaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Progress toward a basic theory of inner shell absorption 
spectra in crystals is reported. Photoabsorption in a crystal is ap- 
proached by considering separately the absorption in one cell, 
whose spectrum should be smooth, and the normalization of the 
depends on the surrounding medium. 
( ) 


25054 Calculation of optical absorption edges and 

sion edges in solids. Kunz, A.B. (Univ. of Illinois, Urbana). pp 331- 
337 of In Vacuum ultraviolet radiation physics. Koch, E.E. (ed.). 
Braunschweig, Ger.; Friedr. Vieweg and Sohn Verlagsgesellschaft 
mbH (1974). 

From 4. international conference on vacuum ultraviolet 
radiation physics; Hamburg, F.R. Germany (22 Jul 1974). 

See CONF-740726—. 

Starting with a self-consistent Hartree-Fock energy band 
scheme the theory of optical absorption and photo-emission edges 
are developed. This theory includes orbital relaxation effects, elec- 
tron correlation and electron-hole interaction. The results demon- 
strate that the energy separation between any pair of occupied 
states when measured may be dependent upon the experiment 
used to measure that separation. It is illustrated that such effects 
occur in atomic theory by calculations on the Li and Be atoms. It 
is further argued that such effects are enhanced in polar crystals or 
molecules due to charge transfer and on site excitation differences. 
Calculations are presented for LiF, LiCl, KF, KCI. 


SUPERCONDUCTIVITY 


25055 (AD-A—016178) Time dependent superconductivity 
and quantum electronics. Final report, 20 Dec 
1971—19 Jul 1975. Scalapino, D.J. (California Univ., Santa Bar- 
bara (USA)). 26 Sep 1975. lip. NTIS $3.25. 

The report briefly describes the author's research on time- 
dependent sup ity: fluctuations in Josephson junctions 
and point contacts, current flow across normal 
interfaces, transport properties in laser irradiated superconductors, 
and superconductivity in granular arrays. This report also includes 
some comments concerning a new area of research which was ex- 
plored: highly anisotropic materials. (GRA) 


GENERAL THEORY 


25056 Interaction between a vortex line and a Josephson junc- 
tion. Denisov, Y.P. Sov. Phys. - Solid State (Engl. Transl.); 18: No. 
1, 66-68(Jan 1976). 

A theoretical analysis is made of the ejection of an 
Abrikosov vortex line on reduction, to values below H/subc/,, of 
the magnetic field applied to a tunnel structure composed of type 
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II superconductors separated by a Josephson junction. The weak- 
coupling region has no influence on the structure of a vortex line 
and, therefore, this region is equivalent to a free surface. However, 
a vortex line located near a junction itself excites tunnel currents 
in this junction. It is shown that a vortex line ejected into a 
pa emer contact region generates, as a result of this interaction, 

’* (Josephson) vortex with which it coalesces at the mo- 
oan of emergence on the contact surface. This process may be of 
interest in the analysis of relaxation phenomena in devices contain- 
ing Josephson junctions and subjected to fairly strong fields. (AIP) 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 23192, 23705, 23758, 23759, 
23760, 23766, 23769, 23778, 23786, 23791, 23862, 23927, 
23928, 23939, 23986, 23998, 24004 


25057 (IS-M—69) Guided flux motion and Faraday induction 
in hollow cylinders. Khanna, S.M.; Clem, J.R.; 
LeBlanc, M.A.R. (Ames Lab., lowa (USA)). 1975. 14p. (CONF- 
750822—4). Dep. NTIS $3.50. 

on low temperature 


From 14. international conference 
physics; Otaniemi, Finland (14 Aug 1975). 

Guided flux motion and Faraday induction effects were ob- 
served in two hollow cylinders of superconducting niobium in an 
effort to understand the origin of flux flow voltages in supercon- 
ductors. Calculations are in excellent agreement with experimental 
results. (SDF) 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


25058 (UCRL—52066) Procedure for the solution of finite- 
deformation contact-impact problems by the finite element method. 
Hallquist, J.O. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Apr 1976. Contract W-7405-Eng-48. 46p. Dep. 
NTIS $4.00. 

A numerical procedure is presented for solving the finite- 
deformation dynamic contact-impact problems by the finite ele- 
ment method. After impact, penetration is precluded by constraint 
conditions that are imposed by a transformation of the generalized 
displacements in the equations of motion. Either friction or fric- 
tionless interface conditions can be assumed along the contact sur- 
face. Five numerical examples are provided to demonstrate the ac- 
curacy and the flexibility of the method. 35 figures, 3 tables. 


OPTICS 
REFER ALSO TO CITATION(S) 25031 


25059 Calculation of the fraction order number at the center of 
a Fabry—Perot interferometer-fringe >. Steinhaus, D.W. (Los 
Alamos Scientific Lab., NM); Kline, J.V. J. Opt. Soc. Am.; 65: No. 
7, 814-816(Jul 1975). 

With the traditional least Icul procedure, 
some measurements have great at influence on the calculated frac- 
tional order number, whereas others contribute nothing to the final 
value. This is very unfortunate for the experimentalist, who would 
like to make full use of each measured value. To obtain the 
desired equal influence, the calculation procedure must be 
modified to use a fixed value of A(R*). This fixed value may come 
from the average of many adjacent spectral lines. Use of the 
modified procedure results in much greater precision without in- 
creasing measurement effort. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 24915, 25049 


ELECTRICITY AND MAGNETISM 


25060 (AD-A—012654) X-ray induced currents on the surface 
of a metallic sphere. Topical report, Aug 1973—Sep 1974. Stettner, 
R.; Higgins, D.F. (Mission Research Corp., Santa Barbara, Calif. 
(USA)). 16 Apr 1975. Contract DNA001-74-C-0032. 55p. (MRC- 
N—111). NTIS $4.25. 

The currents on the surface of a continuous conducting 
sphere, caused by photoejection of electrons from half the surface, 
are found in the non-self-consistent, low fluence limit. Calculations 
describing the ringing of the structure, solving Maxwell's time-de- 
pendent equations, are shown to be well approximated, in certain 
regions, by a quasi-static approximation. (GRA) 


NUCLEAR PHYSICS 
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25061 (UCRL—77492) Case for an EM methodology. Miller, 
E.K.; Poggio, A.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Mar 1976. 8p. (CONF-760707—1). Dep. 


of elecromagnetic compati- 
bility; ‘columbia, United States of America 
SUSA® Jul 1976). 


The need for a methodological approach to electromag- 
ate and an approach for its 
development and application is presented. 6 figures. 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 24915 


25062 (DP— 1416) Confidence limits for parameters of Poisson 
and binomial distributions. Arnett, L.M. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). Apr 
1976. Contract AT(07-2)-1. 20p. Dep. NTIS $3.50. 

The confidence limits for the frequency in a Poisson process 
and for the proportion of successes in a binomial process were cal- 
culated and tabulated for the situations in which the observed 
values of the frequency or proportion and an a priori distribution 
of these parameters are available. Methods are used that produce 
limits with exactly the stated confidence levels. The confidence in- 
terval [a,b] is calculated so that Pr [a less than or equal to lambda 
less than or equal to b c,uz], where c is the observed value of the 
parameter, and y is the a priori hypothesis of the distribution of 
this parameter. A Bayesian type analysis is used. The intervals cal- 
culated are narrower and appreciably different from results, known 
to be conservative, that are often used in problems of this type. 
Pearson and Hartley recognized the characteristics of their 
methods and contemplated that exact methods could someday be 
used. The calculation of the exact intervals requires involved nu- 
merical analyses readily implemented only on digital computers 
not available to Pearson and Hartley. A Monte Carlo experiment 
was conducted to verify a selected interval from those calculated. 
This numerical experiment confirmed the results of the analytical 
methods and the prediction of Pearson and Hartley that their 
published tables give conservative results. 


25063 (UCRL—52067) introduction to finite dif- 
ference equations. White, J.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 May 1976. Contract W- 
7405-Eng-48. 35p. Dep. NTIS $4.00. 

An elementary description is given of the basic vocabulary 
and concepts associated with finite difference modeling. The 
material discussed is biased toward the of large computer 
programs used at the Lawrence Livermore Laboratory. Particular 
attention is focused on truncation error and how it can be affected 
by zoning patterns. The principle of convergence is discussed, and 
convergence as a tool for improving calculational accuracy and ef- 
ficiency is emphasized. 


CONTROLLED THERMONUCLEAR 
RESEARCH 


REFER ALSO TO CITATION(S) 23438 


25064 Technology index for plasmaphysics research and fusion 
reactors. Cumulative index. Volume 9, 1975. Author index, subject 
index. Leopoldshafen, Ger.; Zentralstelle fuer Atomkernenergie- 
Dokumentation (1975). 127p. 


25065 Plasma physics index. Thesaurus, 1976. Leopoldshafen, 
Ger.; Zentralstelle fuer Atomkernenergie-Dokumentation (1976). 


22p. 
25066 Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 2, 1976. Bibliography, author index, sub- 
ject index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1976). vp. 

25067 

reactors. 


Technology index for plasmaphysics research and fusion 

Volume 10, No. 3, 1976. Bibliography, author index, sub- 

ject index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1976). vp. 
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25068 T research and fusion 


‘echnology index for plasmaphysics 
reactors. Volume 10, No. 4, 1976. Bibliography, author index, sub- 
ject index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1976). vp. 


25069 Plasma physics index. Volume 11, No. 4, 1976. Bibliog- 
raphy, author index, subject index. Leopoldshafen, Ger.; Zentral- 
stelle fuer Atomkernenergie-Dokumentation (1976). vp. 


25070 Plasma physics index. Volume 11, No. 2, 1976. Bibliog- 
raphy, author index, subject index. Leopoldshafen, Ger.; Zentral- 
stelle fuer Atomkernenergie-Dokumentation (1976). vp. 


25071 Plasma physics index. Volume 11, No. 3, 1976. Bibliog- 
raphy, author index, subject index. Leopoldshafen, Ger.; Zentral- 
stelle fuer Atomkernenergie-Dokumentation (1976). vp. 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


4 Ton heating by of beam- 
heated plasma. Memorandum Chu, K.R.; Clark, R.W.; 
Lampe, M.; Liewer, P.C.; Manheimer, W.M. (Naval Research 
Lab., Washington, D.C. (USA)). Apr 1975.. 14p. (NRL- 
MR—3044). NTIS $3.25. 

A column of plasma, whose electrons are rapidly heated by 
an electron beam or laser, will expand against the external mag- 
netic field, setting up large-amplitude magnetosonic oscillations. 
The authors study the dissipation of these oscillations by anoma- 
lous resistance, ion Landau damping, and ion counterstreaming, 
and show that much of the initial (T/sub e/) can be converted into 
(T/sub i/). (GRA) 


25073 (AD-A—011432) of soliton formation 
and instabilities. Interim report. Manheimer, W.M.; 
Papadopoulos, K. (Naval Research Lab., Washington, DC. 
(USA)). May 1975. 8p. (NRL-MR— 3063). NTIS $3.25. 

It is shown that soliton formation and the resulting plasma 
heating are nothing more than the description in configuration 
—_ of well-known parametric processes and quasilinear theory. 
(GRA) 


25074 (AD-A—014857) Numerical studies of end losses from 
a linus theta pinch. Liewer, P.C. (Naval Research Lab., Washing- 
ee (USA)). Aug 1975. 39p. (NRL-MR—3092). NTIS 

In the near future, a large fusion experiment will be per- 
formed at the Kurchatov Institute in Moscow by implosion of a 
cylindrical metallic linear surrounding a plasma and its confining 
magnetic field. In this scheme, a megagauss field is created by 
compressing an initial kilogauss field, the plasma is compressed to 
densities on the order of 10 to the 19th power/cc. The Lawson 
time for such dense plasmas is reduced to tens of microseconds. 
Since the system can be contained on this time scale by the inertia 
at the liner, breakeven can theoretically be achieved. An important 
limiting factor here, as in all straight theta pinches, is the amount 
of energy lost out the ends: The longer the theta pinch, the smaller 
the losses. The minimum length necessary for breakeven is deter- 
mined by losses due to electron thermal conduction, plasma flow 
to the ends (convection) and Bremsstrahlung radiation. The losses 
can, in theory, be partially or totally compensated for by the heat- 
ing caused by electron collisions with the 3.5 MeV alpha particle 
from the D-T reaction. The purpose of the work reported here is 
to study numerically the scaling of these losses with system size 
and other parameters when the losses are integrated over the com- 
pression cycle. (GRA) 


25075 (AD-A—015387) Advanced concepts photon 
sources. Volume 3. excited radiator. Fined ae report, Sep 
1972—Jul 1973. Stallings, C.; Creedon, J.; Guillory, J.; Bailey, V. 
(Physics International Co., San Leandro, Calif. (USA)). Aug i975. 
DNA001-72-C-0176. 133p. (PIFR—398(Vol.3)). NTIS 

See Volume 5, AD-A—015388. 

The large total energy and power levels available in 
relativistic electron beams make them an attractive candidate for 
heating high density or large volume plasmas. If the plasma density 
is greater than a few times 10 to the 16th power/cc, then a signifi- 
cant fraction of the energy transferred to the plasma will be 
radiated in times of the order of 100 nsec. By choosing the atomic 
number and electron temperature of the plasma, most of this 
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radiated energy can be soft X-rays. The problem posed by the 

beam-plasma radiator approach is whether the conditions for ener- 

gy transfer, plasma containment, high density, and high plasma 

pane ay rature (1 to 10 keV) can all be satisfied simultane- 


25076 (COO—2277-7) High beta capture and mirror confine- 
ment of laser produced plasmas. Semiannual report, July 1, 
1975—January 31, 1976. Haught, A.F.; Polk, D.H.; Fader, W.J.; 
Tomlinson, R.G.; Jong, R.A.; Ard, W.B.; Mensing, A.E.; Churchill, 
T.L.; Stufflebeam, J.H.; Bresnock, F.J. (United Technologies 
Research Center, East Hartford, Conn. (USA)). Jan 1976. Con- 
tract E(11-1)-2277. 8ip. (UTRC/R—76-953200-24). Dep. NTIS 


$5.00. 

The Laser Initiated Target Experiment (LITE) at the United 
Technologies Research Center is designed to address the target 
plasma buildup approach to a steady state mirror fusion device. A 
dense, mirror confined, target plasma is produced by high power 
laser irradiation of a solid lithium hydride particle, electrically 
suspended in a vacuum at the center of an established minimum-B 
magnetic field. Following expansion in and capture by the mag- 
netic field, this target plasma is irradiated by an energetic neutral 
hydrogen beam. Charge exchange collisions with energetic beam 
particles serve to heat the confined plasma while ionization of the 
neutral beam atoms and trapping in the mirror magnetic field add 
particles to the confined plasma. For sufficiently high beam inten- 
sities, confined plasmas losses will be offset so that buildup of the 
plasma density occurs, thus demonstrating sustenance and fueling 
as well as the heating by neutral beam injection of a steady state 
mirror fusion device. Investigations of the decay of the magneti- 
cally confined target plasmas and initial studies of energetic 
neutral beam injection into confined target plasmas, conducted 
during this report period, are presented. Additional development 
of the LITE experimental systems including improvements in the 
laser plasma production facility, the energetic neutral beam line, 
and the heavy ion probe diagnostic is reported. A series of calcula- 
tions on enhanced scattering and classical decay for plasma mirror 
confined in a LITE type system are discussed. 


25077 (COO—2387-59) Ion cyclotron resonance heating in a 
toroidal octupole. Sprott, J.C.; Barter, J.D. (Wisconsin Univ., 
Madison (USA)). 1976. Contract E(11-1)-2387. 6p. (CONF- 
760637—1). Dep. NTIS $3.50. 

From 3. international meeting on theoretical and experi- 
mental aspects of heating of toroidal plasmas; Grenoble, France 
(26 Jun 1976). 

A 1 MW, 2 msec pulse of rf power at the ion cyclotron 
frequency (2.6 MHz) was used to heat the ions from less than 1 
eV to approximately 350 eV in a toroidal octupole device. The ion 
temperature is limited by charge exchange loss and agrees quan- 
titatively with theoretical predictions. No parametric decay waves, 
enhanced diffusion, or other deleterious effects except for a high 
neutral reflux are observed to accompany the heating. 


25078 (UCID—17158) Connection between adiabaticity and 
the mirror mode. Cohen, R.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 9 Jun 1976. Contract W-7405- 
Eng-48. 10p. Dep. NTIS $3.50. 

The size of magnetic moment jumps of a particle in a long, 
thin equilibrium magnetic mirror field is shown to be related to the 
complex zeroes of the mirror mode parameter B + 4mdP/sub per- 
Sergey yom A consequence is that adiabaticity places a lower 
imit on 8 than does the mirror mode. 


25079 Plasma heating with rotating relativistic electron beams. 
Molvig, K. Irvine, CA; Univ. of California (1975). 168p. University 
Microfilms Order No. 76-13,867. 

Thesis (Ph. D.). 

One of the remaining problems in the control of ther- 
monuclear fusion is the development of a suitable method of bring- 
ing the plasma to ignition temperature. Relativistic electron beams 
provide a possible technique. They are a well developed and readi- 
ly available technology with power levels sufficient to meet the de- 
manding requirements of plasma heating. An advantageous con- 
figuration utilizes a beam rotating about a guide magnetic field. A 
theory was developed for the interaction in two stages. The first 
stage treats the plasma response induced by the propagating beam. 
Plasma return currents neutralize both the axial and azimuthal 
beam current. Induced fields slow the beam, trapping it in the 
plasma. Stopping length for the rotating beam is reduced by the 
factor (v/sub parallel//v/sub perpendicular/)* as compared to non- 
rotating beams (v/sub parallel/ is the beam’s axial velocity, v/sub 
perpendicular/ its rotational velocity). After dissipating a small 
fraction of its energy during trapping, the second stage of plasma 
heating begins. The beam rotating within the plasma emits a mag- 
netosonic shock type wave. Wave energy is half magnetic and half 
ion particle energy with other components being negligible. The 
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process thus heats ions directly. Numerical estimates for a small 
scale experiment indicate ion energies in the kilovolt range. Beam 
energy is dissipated in a fraction of a microsecond. Some aspects 
of beam stability, which can potentially interfere with this process, 
are also considered. 


25080 Plasma heating in a long solenoid by a laser or a 
relativistic electron beam. Tajima, T. Irvine, CA; Univ. of Califor- 
nia (1975). 280p. University Microfilms Order No. 76-i 5,868. 

Thesis (Ph. D.). 

Advances in the tec of a large energy laser and/or 
relativistic electron beam (REB) generator have made it possible 
to seriously consider a long solenoid reactor concept. This concept 
has been reviewed. The physical a in the plasma heating of 
the long solenoid by a laser or a REB are studied. 


25081 Anomalous heating of a plasma by a strong electromag- 
netic field. Baikov, 1.S.; Silin, V.P. (P. N. Lebedev Institute of 
Physics, Academy of Sciences of the USSR, Moscow). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 20: No. 12, 1541-1544(Dec 1975). 

It is shown that a very strong electromagnetic field with a 
frequency close to the electron plasma frequency leads to the ex- 
citation of electrostatic turbulence and strong heating of the 
plasma electrons and ions in the hydrodynamic stage of develop- 
ment of the parametric instability. The average thermal energy of 
the electrons increases more rapidly than that of the ions by ap- 
proximately the cube root of the mass ratio. (AIP) 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 25137 


25082 (AD-A—014399) Magnetic probe for use in intense 
electron beam environment. Memorandum Gerber, K.A. 
(Naval Research Lab., Washington, D.C. (USA)). Aug 1975. 18p. 
(NRL-MR— 3093). NTIS $3.25. 

A description is given for a quartz housed, liquid dielectric 
filled, magnetic probe as it is employed on the NRL ‘Triton’ ex- 
periment. Consideration of plasma-housing and beam-housing in- 
teractions pops | direct beam heating and resulting pressure ef- 
fects as well as dielectric requirements are discussed. (GRA) 


25083 (AD-A—014584) Activation counters for 
neutron sources. Interim report. Young, F.C.; Stephanakis, S.J. 
(Naval Research Lab., Washington, D.C. (USA)). Aug 1975. 34p. 
(NRL-MR—3104). NTIS $3.75. 

Three different types of activation counters have been 
tested and used for neutron diagnostics on pulsed plasmas 
produced with intense relativistic electron beams. Each counter 
employs the activation of silver, rhodium, or lead respectively. The 
advantages of each detector are pointed out, and limitations due to 
dead-time losses or neutron-scattering effects are carefully docu- 
mented. Absolute calibrations have been made for radioactive 
— and for d(d,n)3He and t(d,n)alpha pulsed neutron sources. 
( ) 


25084 (AD-A—015303) Reformulation of the plasma inverse 
scattering . Interim report. Szu, H.H.; Carroll, C.E.; Ahn, 
S. (Naval Research Lab., Washington, D.C. (USA)). Aug 1975. 
14p. (NRL-MR—3108). NTIS $3.25. 

The one-dimensional problem of determining the density of 
a plasma from the reflection of electromagnetic waves has been 
solved by the Gel’fand-Levitan technique. Here their integral equa- 
tion is modified and simplified. Laplace transformation gives a sim- 
ple functional equation, and the asymptotic form of its solution 
yields the plasma density. (GRA) 


25085 (UCRL—52000-75-12) Emergy and technology review. 
Carr, R.B.; McCaleb, C.S.; Prono, J.K. (eds.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Dec 1975. Con- 
tract W-7405-Eng-48. 29p. Dep. NTIS $4.00. 

Separate abstracts were prepared for the 3 included sec- 
tions. (MOW) 


25086 (UCRL—52000-75-12, pp 15-20) Digital image 
processing: a flexible diagnostic tool. Dec 1975. 

In Energy and technology review. 

Digital image processing is a flexible diagnostic tool with 
wide-ranging applications in basic research. A major area of 
image-processing activity at LLL is diagnostic radiography, with 
two main objectives: to remove imaging distortions and artifacts in- 
cident to radiographic measurements, and to compensate for the 
low contrast sensitivity that characterizes much of the imagery. To 
achieve these objectives, complex mathematical techniques were 
developed for image enhancement and restoration and, ultimately, 
for extracting quantitative data for digitized images. 


Spectroscopy of impurities in tokamak plasmas. De 
EURATOM-CNEN, Frascati, Italy). pp 245-264 of In 

diagnostics and data uisition pcr aah Eu- 
.; Sindoni, E. (eds.). Bologna; Editrice Com 


The study refers mainly to tokamak-type of low 
or medium density, high temperature, and long Ss: time. 
The problem of atomic collisional cross sections is 
rvey of measurement techniques and instrumenta- 


25088 Utility of an ion beam probe diagnostic for fluctuation 
studies in high energy density, magnetically confined plasmas. 
ang sem J.C. Troy, NY; Rensselaer Polytechnic Inst. (1975). 
Microfilms Order No. 76-13,735. 

A heavy ion beam probe has been shown to be an attractive 
diagnostic tool for measuring fluctuating parameters in high energy 
density, magnetically confined plasmas. New techniques were 
developed that provide accurate, simultaneous measurements of 
the amplitude and phase of both density and space potential fluc- 
tuations. The measurements are made with a spatial resolution of 
pager seme 0.1 cm? and time resolution (currently limited by 

the electronics) of approximately 10 usec. The new techniques 
were used to identify a coherent oscillation in an energetic arc 
plasma as a Kelvin-Helmholtz flute driven by nonuniform anti 
E/sub r/ x anti B/sub z/ plasma rotation. The mode was identified 
by its localization in a region of E/sub r/ x B/sub z/ velocity shear, 
the relative magnitudes of density and space 


~ 


eigenfunctions of density and space potential using experimental 
equilibrium parameters. Both predictions and experimental data 
show the peaking of the instability in the regions of strong fluid 
shear, as well as the large amplitude and rapid phase shift of the 
space potential fluctuations. The agreement was excellent con- 
sidering that a linear symmetric model was used to predict the 
behavior of a fully developed, asymmetric instability. 


25089 Thomson scattering from plasma. = 
(EURATOM-CNEN, Rome, Italy). pp 265. 301 of In Course on 
plasma diagnostics data acquisition systems. Eubank, A. (ed.). 
Bologna; Editrice Compositori (1975). 

A survey of theoretical information on electromagnetic scat- 
tering from a plasma is given. Monochromatic incident radiation of 
angular frequency @ is considered which is assumed much greater 
than the characteristic frequencies, namely plasma frequency 
w/sub cyclotron frequency @/sub c/, and collision 
freq In this case the plasma refractive index is close to 


25090 Investigation of the fluctuations of the electron density in 
a jet of argon plasma using the probe method. Tikhomirnov, S.1.; 
Naboko, or Yaremenko, Y.G. (Institute of Radio Engineering 
Academy of Sciences of the USSR). High Temp. (USSR) (Engl. 
Transl.);. 13: No. 5, 912-919(Sep 1975). 

An experimental study was made of the development of tur- 
bulence and of the spatial distribution of the electron density in a 
jet of argon plasma injected through a conical nozzle into a 
chamber with low pressure. The plasma jet was created by an arc 
plasmoiron with a power of 2-4 kW. The mass flow rate of the gas 
was 100-300 mg/sec. The method of a double electrical probe was 
used to investigate the structure of the fluctuations and the degree 
of turbulence. It was observed that turbulence develops in the jet 
only with pressures in the vacuum chamber greater than 1 mm Hg. 
The form of the recorded fluctuations of the concentration of the 
electrons and the degree of turbulence vary considerably in dif- 
ferent sections of the jet, which can be explained by the difference 
in the mixing mechanisms. (AIP) 


25091 Method of determining plasma 
ikova, V.A. 


reversed spectral line profiles. Solyan Opt 
(USSR) (Engl. Transl.); 40: No. 2, 128-129(Feb 1976). 

A method is proposed that permits a direct determination of 
the optical thickness of a plasma from the parameters of the self- 
reversed profile of a spectral line. (AIP) 


Equilibrium and stability code for a diffuse plasma. Be- 
O.; Garabedian, P. (New York Univ., NY). Proc. Natl. 
Acad. Sci. U.S.A.; 73: No. 4, 984-987(Apr 1976). 
A computer code to investigate the equilibrium and stability 
of a diffuse plasma in three dimensions is described that general- 


from self- 
. Spectrosc. 
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izes earlier work on a sharp free boundary model. Toroidal 
equilibria of a plasma are determined by considering paths of 
steepest descent associated with a new version of the variational 
principle of magnetohydrod ics that involves mapping a fixed 
coordinate domain onto the plasma. A discrete approximation of 
the potential energy is written down following the finite element 
method, and the resulting expression is minimized with respect to 
the values of the mapping at points of a rectangular grid. If a rela- 
tive minimum of the discrete analogue of the energy is attained, 
the corresponding equilibrium is considered to be stable. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 24957 


25093 (AD-A—012467) Diode focusing of hollow relativistic 
electron Interim Sudan, R.N. (Naval Research Lab., 


Washi (USA)). 1975. 6p. (NRL-MR—3030) 
. Apr - 5 

A_ simple model of a_ collapsing hollow cylindrical, 
relativistic electron beam in a pulsed diode is shown to predict the 


25094 (AD-A—015275) The ion induced pinch 
enhancement of ion current by pinched electron flow in relativistic 
diodes. Interim report. Goldstein, S.A.; Lee, R. (Naval Research 
Lab., Washington, D.C. (USA)). Sep 1975. I5p. (NRL- 
MR—3124). iS $3.25. 

A new model for time dependent and steady state ion and 
electron flow in large aspect ratio diodes is constructed. The elec- 
tron trajectories are computed using self consistent fields calcu- 
lated during the initial ion motion. The dynamic formation of a 
tightly pinched electron flow is qualitatively explained. Very large 
ion currents, nearly equal to the electron current, are predicted for 

solid when steady state flow is achieved. (GRA) 


An_ experimental of 
dense ion flow in the presence of a transverse magnetic field. Interi- 
um report, 22 Feb 1972—31 Mar 1974. Sellen, J.M. Jr.; Ogawa, 
H.S.; Komatsu, G.K. (TRW Systems Group, Redondo Beach, Calif. 
(USA)). 18 Jun 1975. Contract DNA001-72-C-0096. 128p. NTIS 


The interaction of dense (10 to the 8th power-10 to the 
10th power ions/cc) single and counterstreaming Cs([) ion beams 
with a transverse magnetic field has been examined. Magnetic field 
strengths are in the range of 0-10 gauss, yielding eiectron radii of 
curvature small compared to beam diameter. Ion radii of curva- 
ture, from large ion mass and velocity is much greater than beam 
and testing chamber dimensions. Application of transverse fields 
above critical levels of about 3 gauss causes rapid increases in 
plasma potential turbulence for both single and counterstreaming 
beams. Heating of electrons is observed, and growth in ion density 
fluctuation is rapid for field levels + than about 3 gauss. Ion trans- 
verse velocity build up in counterstreaming beam configurations 
appears in excess of single beam flow across the field, while ion 
density fluctuation build up in the single beams exceeds that of the 
counterstreaming flow. Wave growth for injected ion density waves 
has been examined as functions of injected wavelen magnetic 
field strength, and wave traversal distance across the Id. (GRA) 


lory, J.; Bailey, V . (Physics International Co., San Leandro, Calif. 
(USA)). Aug 1975. Contract DNA0O1-72-C-0176. 67p. 
(PIFR—398(Vol.5)). NTIS $4.25. 

See also Volume 3, AD—015387. 

Diamagnetic loop signals from a plasma penetrated by an 
intense electron beam cannot always be interpreted simply as heat- 
ing of the plasma. Any appreciable energy in beam gyromotion, for 
—— can cause a diamagnetic signal with a decay time long 

mpared with the beam pulse duration (roughly six times faster 
on (tau/sub D/), the conventional magnetic diffusion time of the 
column); at late times the diamagnetic signal decays at the same 
rate as the azimuthal self-field, which allows one to determine 
(tau/sub D/), from the observed (B/sub theta/) pulse. In this work 
the Maxwell equations for a charge-neutral beam plasma system, 
coupled with a constitutive equation for the plasma, are analyzed. 
The resulting wave-diffusion equation for the induced azimuthal 
electric field is then solved approximately for the case of uniform 
scalar conductivity in the plasma column, and negligible conduc- 
tivity outside the column. The azimuthal component of the primary 
beam current is modeled by physically reasonable radial profiles 
and pulse shape. Finally, problems introduced by time-variation of 
the conductivity are also given brief consideration. (GRA) 


2654 
25087 
Marco, 
Course 
bank, A 
and the range of the phase difference between density and space | 
potential oscillations across the plasma. A more rigorous normal 
mode analysis using the radial wave equation derived from finite 
Larmor radius fluid equations was performed to predict the radial 
assumed that the photon energy is negligible compared to the elec- 
tron rest energy. (MOW) 
25096 (AD-A—015388) Advanced concepts for photon 
sources. Volume 5. Diamagnetism and self-field of a pulsed warm 
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25097 (IPPCZ— 196) Research report, Liblice, Czechoslovakia, 
24 April 1974. (Ceskoslovenska Akademie Ved, Prague. Ustav 
Fyziky Plazmatu). Jun 1974. vp. NTIS (US Sales Only). 
Each of the 
base. (MOW) 
25098 (SAND—76-0208) Excitation of rare gases in an elec- 
tron-beam_-controlied 


on preliminary experiments. 
uerque, N.Mex. (USA)). May 
. NTIS $4.00 


individual papers were abstracted for the data 


discharge: 
, F.W. (Sandia Labs., Al 
1976. Contract AT(29-1)-789. 30p. 
Data 


ta from the preliminary phase of a study of rare-gas-ex- 
n in an electron-beam 


arc-free discharge in preionized Ar and 
several microseconds at applied external E/p values up to 5 
Vi/cm/Torr. In these experiments ultraviolet radiation emitted dur- 
ing the discharge signaled the presence of excited rare-gas 
molecules. Application of the external electric field a 
enhanced the ultraviolet intensity from xenon discharges but 
produced little enhancement from argon-gas deainagn. 


25099 Q machines. Motley, R.W. New York; Academic Press 
Inc. (1975). 101p. $15.50. 

The monograph has been designed to cover all aspects of 
research activity on Q machines: the physics and engineering con- 
siderations in fabricating the device, the research limitations and 
possibilities afforded by different types of Q machines, the 
methods by which the basic plasma parameters can be measured, 
the effects of plasma inhomogeneities on plasma stability, the nu- 
merous factors affecting plasma confinement, and the 
for research on plasma waves. (MOW) on 


25100 Investigation of optical mixing. Albach, G.G. Van- 
couver, British Columbia; Univ. of British Columbia (1975). vp. 

Thesis (Ph. D.). 

The effect of mixing two intense ruby laser beams in a 
plasma and in a gas has been investigated by means of light scat- 
tering. In both media, large density modulations are shown to exist 
in the field of the two mixed beams. With plasma, light scattered 
coherently from a third beam has been observed with intensities of 
over 100 times that scattered by incoherent thermal fluctuations. 
Similar enhanced scattering is observed in gases over the normal 
Rayleigh value. As indicated by the wave-vector distribution, the 
mixed electromagnetic waves produce a stationary density wave in 
the medium. For gases the dependence of density amplitude on 
power in the mixed beams and on the gas pressure has been in- 
vestigated and the results compared to a simple theoretical model. 
The results indicate that the magnitude of the density modulations 
saturates with both increasing gas pressure and increasing laser 
power. A threshold for observation of the density modulations with 
increasing laser power is also noted in carbon dioxide. 


25101 A glow discharge in helium at cryogenic temperatures. 
Asinovskii, E.I.; Kirillin, A.V.; Markovets, V.V. (High-Tempera- 
ture Institute, Academy of Sciences of the USSR). High Temp. 
(USSR) (Engl. Transl.); 13: No. 5, 858-866(Sep 1975). 
An experimental study was made of a cryogenic glow 
in helium. Measurements were made of the populations 
of the lower excited states, including the metastable levels He2'S 
and He2°S, and a set of electrical measurements was made of the 
parameters of the plasma in the column of the discharge. An anal- 
ysis of the balance of the particles is made in a three-level model 
{Hel'S, He2°S, eclosing-brace. A conclusion is drawn with respect 
to the need for a considerable increase in the rate constant of the 
excitation of metastable states from the ground state by electron 
impact, under the conditions of a discharge with an anomalously 
low intensity of the field. The increased role of processes which 
improve the function of the velocity distribution of the electrons 
near the excitation threshold under cryogenic conditions is 


emphasized. (AIP) 


25102 Experimental investigation of the development of the 
flow in a channel an electric arc. Petrov, MD.; Sepp, V.A. 
(P. I. Baranov Central Scientific-Research Institute for Aircraft En- 
Sooeep 1575) Temp. (USSR) (Engl. Transl.); 13: No. 5, 925- 

The pin gives the results of an experimental investigation 
of the development of the flow in a cylindrical tube beyond the 
electric arc of a linear plasmotron with longitudinally vortical 
blowing of the arc. A calorimetric probe was used to measure the 
profiles of the tempeature and the velocity in different cross sec- 
tions of the channel. The special charactisitics of the flow under 
these conditions are elucidated and the length of the section of sta- 
bilization is determined. (AIP) 


25103 High-explosive driven crowbar switch. Dike, R.S.; 
Kewish, R.W. Jr. (to Energy Research and Development Adminis- 


tration). US Patent 3,932,717. 13 Jan 1976. Filed date 30 Oct 


1974. 4p. 

PAT-APPL-5 19,325. 

The disclosure relates to a compact explosive driven switch 
for use as a low resistance, low inductance crowbar switch. A high- 
explosive charge extrudes a deformable conductive metallic plate 
through a thylene insulating layer to achieve a hard current 
contact with a supportive annular conductor. 


PLASMA KINETICS - EXPERIMENTAL 


(AD-A—014962) Experimental of 
and counterstreaming ion flows in the presence of 
Final report. Sellen, J.M. Jr.; Komatsu, G.K. (TRW a 
Group, Redondo Beach, Calif. a 18 Jun 1975. Contract 
DNA001-72-C-0096. 148p. NTIS $5. 

Present ion flow experiments differ from previous measure- 
ments in three significant respects. These are: (1) The use of pairs 
of electron emissive probes for direct determinations of turbulent 
electric field magnitudes (as compared to the use of a single 
probe). (2) The examination of ion flow at non-normal incidence 
to the magnetic field (previous experiments utilized transverse 
magnetic fields). (3) The use of signal averaging techniques for 
measured densities and potentials for injected density wave motion 
across field lines (thus eliminating impact from turbulent electric 
fields). (GRA) 


25105 Investigation of a quasi-steady-state hydrogen plasma of 
a high-current pulsed discharge. Pyshnov, A.V. (Moscow Engineer- 
ing Physics Institute). High Temp. (USSR) (Engl. Transl.); 13: No. 
5, 851-857(Sep 1975). 

It is shown that the state of a quasi-steady-state hydrogen 
plasma with a concentration of electrons of 10"*-10'* cm~* and a 
temperature of 3-7 eV, set up in a discharge tube with a diameter 
of 20 mm, cannot be described using a model of local thermal 
equilibrium. The postulation is advanced that the main reason for 
the breakdown of local thermal — under the conditions 
described is diffusion processes. (AIP 


25106 Effect of ionizing 
distribution function in a 
A.A.; Mnatsakanyan, A.K. (High-Temperature Institute, Academy 
of Sciences of the USSR). High Temp. (USSR) (Engl. Transl.); 13: 
No. 5, 867-870(Sep 1975). 
The electron-energy distribution function is calculated for a 
helium glow discharge at cryogenic temperatures. It is shown that 
irwise collisions of metastables increase greatly the fraction of 
-energy electrons. The effect of metastables on the integral 
characteristics of the discharge (excitation rate of the first metasta- 
ble level and mean energy of the electrons) is discussed. (AIP) 


25107 Increase in effective hall parameter of a nonequilibrium 
plasma by applying a secondary high-frequency discharge. 
Dan'shchikov, E.V.; Lebedev, F.V. University, Nuclear 
Physics Institute ). High Temp. (USSR) (Engl. Transl.); 13: No. 5, 
1003-1004(Sep 1975). 

Numerous experimental and theoretical investigations have 
shown that a nonequilibrium current-carrying plasma is unstable in 
a transverse magnetic field, and the effective Hall parameter mea- 
sured in it B*=E/subH//E/subj/ (E/subj/ is the field along the cur- 
rent, and E/subH/ is the Hall field) is usually saturated at a level of 
1-2. To damp the ionization instability and increase the Hall 
parameter, a current has been passed through a plasma in a 
direction parallel to the magnetic field; this method of increasing 
B*, however, is disadvantageous from the energy standpoint since 
the stabilized current should exceed the current transverse to the 
magnetic field by a factor of root8*. In the present paper f* is in- 
creased by applying a secondary low-power hf discharge to an in- 
dependent quasistationary discharge. (AIP) 


25108 Synchrotron radiation from runaway electrons in the 
TM-3 Tokamak. Viasenkov, V.S.; Larionov, M.M.; Rozhdestven- 
skii, V.V. (A. F. loffe Physicotechnical Institute, Academy of 
Sciences of the USSR, Leningrad). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 20: No. 12, 1571-1574(Dec 1975). 

Measurements of the radiation temperature at 4 and 8mm 
from the plasma in the Tokamak TM-3 are presented. Radiation 
temperatures up to 10 keV, which is higher than the plasma tem- 
perature, are observed. This effect is attributed to synchrotron 
radiation from runaway electrons. The properties of this radiation 
are investigated. The radiation measurements are used to deter- 
mine the parameters of the r Investigation of the 
plasma microwave radiation is a possible diagnostic means for ob- 
taining information about the electron component of the plasma. 
By using the radiation temperature and the emission spectrum, it is 
sometimes possible to determine the electron temperature and 
density: in other cases it is possible to obtain information on devia- 
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tions of the electron distribution function from equilibrium and on 


PLASMA KINETICS - THEORETICAL 


25109 (AD-A—011815) A test for the viability of fluid codes 
im the collisionless Interim report. Manheimer, W.M.; 
Liewer, P.; Lampe, M.; Clark, R.; Chu, K.R. (Naval Research 
Lab., Washington, D.C. (USA)). May 1975. 25p. (NRL- 


MR— 3053). NTIS $3.25. 

collisionless unmagnetized plasma can multistream. 
Retin, it is not clear to what extent fluid codes can be used to 
describe its motion. A simple test is presented here which shows 
when a collisionless plasma multistreams. If a temperature equa- 
tion formulation of the energy equation is used, it is shown that 
the system continuously and unavoidably loses energy when multis- 
treaming occurs. (GRA) 


25110 (AD-A—013091) A study of equations of state/opacity 
of ionized gases. Final report, 31 Oct 1973—31 Oct 1974. Katz, L.; 
Vik, R.C.; Harvey, J. (Systems, Science and Software, La Jolla, 
Calif. (USA)). 2 May 1975. Contract DNA001-73-C-0061. 30p. 
(SSS-R—74-2416). NTIS $3.75. 

This report describes a collisional-radiative non-LTE code, 
CREMIT, that can calculate the time-dependent ionization recom- 
bination and radiative emission histories for moderate atomic 
number (Z < or = 30) ions in a plasma. The physical models are 
described in detail and include collisional excitation and ionization, 
collisional and radiative de-excitation and recombination, and 
dielectronic recombination. The applicability of the model to mag- 
netohydrodynamic calculations is discussed. (GRA) 


25111 fate ee Numerical study of drift-kinetic 
evolution of collisional plasmas in tori. Beasley, C.O. Jr.; Meier, 
H.K.; van Rij, W.1.; McCune, J.E. (Oak Ridge National Lab., 
bg = Mar 1976. Contract W-7405-eng-26. 42p. Dep. 


Preliminary numerical results for the dynamics of toroidally 
confined plasmas in the drift-kinetic, Fokker— Planck oe 
are discussed. These solutions were obtained by usin 
techniques inherent to the collisional plasma model (CPM) 
described in detail elsewhere. An initial value problem is solved in 
the local approximation in which collisions and particle dynamics 
compete in a given magnetic field to set up a quasi-equilibrium. 
Both the plasma (guiding center) distribution function and many 
macroscopic quantities of interest are monitored. Good agreement 
with corresponding but more approximate theories is obtained over 
a wide range of collisionality, particularly with regard to the 
neoclassical particle flux. Encouraging confirmation of earlier 
results for the distribution function is achieved when due account 
is taken of the differing collisionality of particles with differing 
energies. These initial results indicate the potential importance of 
certain non-local effects as well as inclusion of self-consistency 
between fields and plasma currents and densities. 


25112 Equations of state and ionization equilibriu:n of a no- 
nideal plasma. Zelener, B.V.; Norman, G.E.; Filinov, V.S. (High- 
Temperature Institute, Academy of Sciences of the USSR). High 
Temp. (USSR) (Engl. Transl.); 13: No. 5, 841-846(Sep 1975). 

A modified electron-ion pseudopotential is determined and 
the equations of state and ionization equilibrium of a singly ionized 
plasma are evaluated in the temperature range T=2000 to 
50,000degreeK and in the range of particle numbers in a Debye 
sphere zeta=1 to 0.1. The applicability limits of the model, due to 
charge-atom interactions, nonadditivity corrections, etc., are 
discussed. (AIP) 


25113 Calculation of non-Coulomb corrections to the kinetic 
coefficients for a plasma. Podlubnyi, LI. (Moscow Power Institute). 
High Temp. (USSR) (Engl. Transl.); 13: No. 5, 993-996(Sep 
1975). 

The method of quantum defects is used to calculate the 
transport cross sections of ions in a real, inhomogeneous, low-tem- 
perature plasma. (AIP) 


25114 Theory of plasma transport in toroidal confinement 
systems. Hinton, F.L.; Hazeltine, R.D. (Fusion Research Center, 
University of Texas at Austin, Austin, Texas 78712). Rev. Mod. 
Phys.; 48: No. 2, 239-308(Apr 1976). 

The dissipation induced by coulomb-collisional scattering 
provides an irreducible minimum, and thus a useful standard for 
comparison, for transport processes in a hot, magnetically confined 
plasma. The kinetic description of this dissipation is provided by 
an equation of the Fokker—Planck form. Approximate solution of 
the Fokker—Planck equation permits the calculation of transport 
coeffients which linearly relate the fluxes of particles, energy, and 
electric charge, to the density and temperature gradients, and to 
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the electric field. The theory relations are useful in studying the 
confinement properties of present and future experimental devices 
for research in controlled thermonuclear fusion. The relevant fea- 
tures of magnetic confinement in closed (toroidal) systems, and of 
charged particles in spatially varying fields, are derived, from first 
principles. Major emphasis is placed on the “neoclassical” theory 
which has been developed over the last decade. Neoclassical trans- 
rt coefficients are specifically relevant to a magnetically con- 
plasma, rather than to just a magnetized plasma; their 
unusual features, such as nonlocality and geometry dependence, 
become particularly important in the high temperature regime of 
proposed thermonuclear reactors. The area of neoclassical theory 
which seems most complete: its application to axisymmetric 
_— confinement systems: is correspondingly stressed. 
(AIP) 


PLASMA PRODUCTION 


ayes (AD-A—010046) Use of high energy, short pulse explo- 

to drive electromagnetic implosions. Final report, 
= 1971—Sep 1973. Turchi, P.J.; Caird, R.S. (Air Force Weapons 
Lab., Kirtland AFB, N.Mex. (USA)). "Apr 1975. 61p. (AFWL- 
TR—74-222). NTIS $4.25. 

The feasibility of using high energy (about 5 MJ), short 
pulse time (about 2 microseconds) explosive generators to drive 
electromagnetic implosions is investigated theoretically. Detailed 
calculations show that the generated energy can be transferred to 
imploding plasma discharges with efficiencies exceeding 50 per- 
cent. The creation of multimegajoule plasmas is possible using 
moderate amounts of high explosive (about 25 kg). By employing 
more generators, plasma implosion speeds in excess of 100 
cm/microseconds and kinetic energies exceeding 10 MJ are com- 
puted. Such plasmas can be used to compress other plasmas and/or 
magnetic fields or to produce high power prompt radiation at 
levels in excess of 10 to the 14th power W. Practical factors limit- 
ing generator performance are considered in detail. Specific areas 
of concern include resistive heating, internal arcing, and conductor 
dynamics. Two types of generator designs are investigated, both 
based on plane detonation systems. One design is a parallel plate 
generator and the other a new coaxial configuration. Relative ad- 
vantages and disadvantages are discussed and some initial experi 
mental work related to the new design is presented. (GRA) 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 24850, 25081 


25116 (AD-A—015328) Parametric instabilities in 
relativistic, plane polarized electromagnetic waves. Drake, J.F.; Lee, 
Y.C.; Tsintsadze, N.L. (California Univ., Los Angeles (USA). 
Plasma Physics Group). Sep 1975. Contracts N00014-75-C-0476- 
0001; AT(04-3)-34. 20p. (PPG—238). NTIS $3.25. 

Sponsored in part by Grant NSF-GP-40983. 

The authors investigate the stability of long wavelength, 
plane polarized electromagnetic waves when the oscillatory energy 
of the electrons exceeds their energy. The strong electron mass 
variation destabilizes electron modes polarized along the electric 
field of the pump (E sub 0). The electron and ion modes decouple 
in the presence of such an intense pump and hence the ions do not 
strongly influence the instability. (GRA) 


25117 (MATT — 1239) Parametric instabilities excited by local- 
ized pumps near the lower-hybrid frequency. Kuo, Y.Y.; Chen, L. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Apr 1976. 
Contract E(11-1)-3073. 26p. Dep. NTIS $4.00. 
Parametric instabilities excited in non-uniform plasmas by 
tially localized pump fields oscillating near the local lower- 
hybrid frequency are analytically investigated. Corresponding 
threshold conditions, temporal growth rates, and spatial amplifica- 
tion factors are obtained for the oscillating-two-stream instability 
and the decay instabilities due to nonlinear electron and ion Lan- 
dau dampings. 


25118 (MATT— 1245) Stability of trapped-particle modes in 
lower-hybrid pump. Chen, L.; Kaw, P.K.; Tang, W.M. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). May 1976. Contract 
E(11-1)-3073. 18p. Dep. NTIS $3.50. . 

The stability of dissipative trapped-particle modes in the 
presence of a self-consistent lower-hybrid pump is analyzed 
theoretically. The pump can either be a single coherent wave or a 
spectrum of turbulent waves. Corresponding dispersion relations 


‘modified by the pump are derived and conditions for excitation 
ussed. 


and suppression of the modes are also disc 


25119 (UCID— 17118) Finite Larmor radius stabilized Z- 
pinches. Hartman, C.W. (California Univ., Livermore (USA). 
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Lawrence Livermore Lab.). Apr 1976. Contract W-7405-Eng-48. 
27p. Dep. NTIS $4.00. 

The possibility of Finite-Larmor-Radius stabilization of a 
cunt, diffuse, Z-pinch is considered using the FLR corrected 
MHD fluid equations. Stabilization of all M modes is indicated 
if a/sub i//a is sufficiently large. If a/sub i//a is too large, however, 
current-driven instabilities are found. Comparison with several ex- 
periments suggests that a ‘’stability window’’ may exist. Scaling to 
reactor conditions is considered and, because of the possibility of 
operating at very high plasma density, sufficient n tau for a pulsed 
D-D system of small size and energy content is suggested. 


25120 Simulation of parametric instability effects in a beam- 

system. Hubbard, R.F. lowa City, IA; Univ. of lowa (1975). 

31p. University Mi s Order No. 76-13,396. 

Thesis (Ph. D.). 

An energetic electron beam produces large amplitude reso- 
nant plasma oscillations which can parametrically decay into grow- 
ing nonresonant electron and ion waves if ion dynamics are in- 
cluded. A similar parametric instability occurs in a plasma driven 
by a high frequency external electric field. A two-specie particle 
simulation study of beam generated parametric instabilities is 
— and the results compared with corresponding one-specie 

and external field simulations. For low beam densities the in- 
dividual nonresonant modes grow approximately at the rates pre- 
dicted by parametric instability theory. This growth eventually 
causes the resonant plasma oscillations to decay exponentially at a 
rate proportional to the original etric growth rate. f/sub 
e/(v) Develops suprathermal tails which eventually lead to a stable 
non-Maxwellian plasma with a field energy spectrum W/sub k/ ap- 
proximately k~* as seen in external field simulations. The velocity 
diffusion coefficient has been measured from test particle dynam- 
ics, and beam plasmas driven by an external field have been simu- 
lated. Also, the possible role of the parametric instability in sta- 
bilizing the beam against deceleration has been studied, and the in- 
clusion of parametric threshold effects lead to more stringent 
requirements for parametric stabilization than had been previously 
assumed. The consequences for several astrophysical and laborato- 
ty plasma systems are discussed. 


25121 Nonstationary plasma turbulence in parametric 
resonances. Pustovalov, V.V.; Silin, V.P. (P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, Moscow). Sov. Phys. 
3 Tech. Phys. (Engl. Transl.); 20: No. 12, 1544-1548(Dec 1975). 
Analysis of the nonlinear integrodifferential equation for the 
spectral energy density of longwave ion-acoustic waves subjected 
to stimulated scattering by ions reveals an oscillatory structure in 
the nonstationary turbulent state of a nonisothermal plasma; the 
turbulence is initiated by a parametric instability involving the 
decay of an intense electromagnetic wave into an electron plasma 
wave and an acoustic wave. The stability of the stationary turbu- 
lent of a parametrically excited plasma, studied previously, is 
demonstrated. The period of the oscillations in the anomalous-ab- 
sorption coefficient for ~~ of intense radiation by a plasma 
near the critical density is found. A numerical estimate of this 
period is given for the case of a laser-produced plasma. (AIP) 


25122 Solitary population-inversion wave in the drift-super- 
heating instability in a molecular plasma. Oraevskii, V.N.; Fisun, 
O.I. (Institute of Electrodynamics, Academy of Sciences of the 
Ukrainian SSR, Kiev). Sov. Phys. - Tech. Phys. (Engl. Transl.) ; 20: 
No. 12, 1564-1567(Dec 1975). 

In an analysis of a plasma which is unstable against the 
drift-superheating mode in the linear approximation it is shown 
that soliton solutions can exist in the nonlinear stage. The distribu- 
tion of a molecular system with respect to excited states in a solita- 
ry wave is analyzed on the basis of the three-level model. It is 
shown that states with a negative temperature exist in such a 


system. (AIP) 
PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 25073, 25121 


25123 (AD-A—013008) Parametric excitation of ion fluctua- 
tions in the relativistic beam— plasma interaction. Technical report. 
Schamel, H.; Lee, Y.C.; Morales, G.J. (California Univ., Los An- 
(USA). Plasma Physics Group). Jun 1975. Contract N00014- 
'5-C-0476. 20p. (PPG—229). NTIS $3.25. 

The parametric excitation of large stationary ion density 
fluctuations by the monochromatic beam-mode arising due to the 
relativistic two-stream instability is investigated. (GRA) 

25124 (AD-A—013309) The nonlinear filamentation of lower- 

hybrid cones. Technical Morales, G.J.; Lee, Y.C. 

(California Univ., Los Angeles (USA). Plasma Physics Group). Jul 

ones Contract N00014-75-C-0476. 16p. (PPG—231). NTIS 
3.25. 
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The nonlinear distortion of the propagation cones of lower- 
hybrid waves is shown to be governed by the modified Kor- 
teweg—de Vries equation. Since such an equation admits exact 
solutions of the multiple soliton form, it is predicted that fila- 
mented cones should be formed when large amplitude lower- 
hybrid waves are excited in a plasma. (GRA) 


25125 (AD-A—013332) Shock formation in large amplitude 
waves due to relativistic electron mass variation. Technical report. 
Drake, J.F.; Lee, Y.C.; Nishikawa, K.; Tsintsadze, N.L. (California 
Univ., Los Angeles (USA). Plasma Physics Group). Jul 1975. Con- 
tract N00014-75-C-0476. 23p. (PPG—233). NTIS $3.25. 

The role of the relativistic electron mass variation in the 
evolution of large amplitude electromagnetic waves near cut-off 
and in the generation of plasma waves by linear mode conversion 
is investigated. Shock formation and subsequent wave breaking 
along the electric field of the wave will enhance the absorption of 
the wave by the plasma. (GRA) 


25126 (AD-A—013693/7ST) Resonance broadening in a tur- 
bulent plasma. Interim report. Schulz, M. (Aerospace Corp., El 
Segundo, Calif. (USA). Space Physics Lab.). 14 Jul 1975. Con- 
tract F04701-75-C-0076. 15p. NTIS $3.25. 

Space and Missile Systems Organization, Los Angeles, Calif. 

Resonance between a wave and a particle in a uniform 
plasma can be defined by a general formula. In a turbulent plasma, 
however, this resonance defined is further broadened by virtue of 
particle diffusion in phase space. The purpose of the present note 
is to describe an intuitive classroom-level derivation, by means of 
which one could have estimated the width of the resonance 
without invoking a formal derivation. The intuitive approach 
makes instructive use of (a) the classical uncertainty principle and 
(b) the random-walk interpretation of diffusion, in placing conver- 
gent lower and upper bounds on the time interval during which a 
wave and a particle can interact coherently. The optimal interac- 
tion time thus obtained corresponds to the minimum bandwidth 
that can be assigned to the resonance. (GRA) 


25127 (MATT— 1252) Modulation of resonance cone trajecto- 
ries by low frequency density fluctuations. Bellan, P.; Wong, K.L. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). May 1976. 
Contract E(11-1)-3073. 9p. Dep. NTIS $3.50. 

It is shown that the previously reported strong linear modu- 
lation of lower hybrid waves by low frequency fluctuations is ac- 
tually a modulation of the lower hybrid cone trajectory. The 
changing trajectory has the appearance of an amplitude modula- 
tion when observed by a stationary probe. 


25128 Laser light scattering and absorption in dense, spheri- 
cally symmetric plasma. Erkkila, J.H. Davis, CA; Univ. of Califor- 
nia (1975). — University Microfilms Order No. 76-14,203. 

Thesis (Ph. D.). 

A computational study of the interaction of a focused laser 
beam with a dense, spherically symmetric plasma is undertaken. 
The plasma is treated using linearized fluid equations for the elec- 
trons with the ions assumed immobile; the electromagnetic field is 
determined from steady state solutions to Maxweil’s equations in 
spherical coordinates. Energy dissipation in the plasma occurs as a 
result of inverse bremsstrahlung collisions and resonance absorp- 
tion. The scattered field distribution and the spatial variation of 
the fields and energy deposition within the plasma are found for 
various laser-plasma configurations and the applicability of the 
theory as a function of plasma temperature and laser power is 
determined with a self-consistent analysis. 


25129 Spatial evolution of a complex signal in a beam-plasma 
system. Rogashkova, A.I.; Tseitlin, M.B.; Tsitson’, I.T. (Institute of 
Radioengineering and Electronics, Academy of Sciences of the 
USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 
12, 1567-1571(Dec 1975). 

In an analysis of the simultaneous spatial interaction of an 
electron beam with several slow waves of a magnetized plasma- 
filled waveguide it is shown that, in the saturation region of the rf 
power of the fundamental, waves at combination frequencies are 
excited and grow in space. The result is a distortion and expansion 
of the original spectrum, predominantly in the high-frequency re- 
gion. The velocity distribution of the beam electrons is 
(AIP) 
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REFER ALSO TO CITATION(S) 22985, 23233 
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25130 (ERDA—76-79) Report of the Ad Hoc Panel on the 
ORMAK-Upgrade Tokamak. (Ad Hoc Panel on the ORMAK-Up- 
grade Tokamak (USA)). Apr 1976. 30p. Dep. NTIS $4.00. 

The Ad Hoc panel was c with the responsibility of 
considering the following points during the review: (1) program- 
matic nt (2) suitability ey and (2) accuracy of costs. The 
report contains the conclusions of the panel on these questions. 


25131 (ERDA—76-98, pp 45-52) Fusion reactors. DeVan, 
J.H. (Oak Ridge National Lab., TN). ae 1976. 

From Workshop stress 
Maryland, United States of America rica °USA* (24 Feb 1976). 

In Stress corrosion cracking problems and research in ener- 


classes of stress corrosion cracking (SCC) problems are embodied 
in current fusion reactor concepts: (1) Use of liquid Li may lead 
to SCC analogous to that of liquid Na in LMFBRs. (2) As water is 
being considered as the first wall coolant, cracking of sensitized 
austenitic stainless steel weldments will be of definite concern un- 
less reductants can be added to the water. (3) In the presence of 
impurities, liquid Li can penetrate the boundaries of steels 
and Nb. (4) The 

to SCC in the case of 


25132 (INIS-mf—3010) Second Australian conference on 
science technology. Abstracts of papers, Adelaide, Australia, August 
17, 1975. ——- and New Zealand Association for the Ad- 
vancement of Science, Sydney (Australia)). Aug 1975. 348p. 
(CONF-750888—). NTIS (US Sales Only). 

From 2. conference on science » Adelaide, Aus- 
tralia (17 Aug 1975). 

abstracts were prepared for the included papers. 

(MOW) 


(ERDA-tr—111) Main results of in the 
‘Physics of High-Temperature as and Controlled 
eel Fusion’ in the USSR in 1974— 1975. 1975. Transla- 
tion of Russian report. 13p. Dep. NTIS $3.50. 
A brief survey of outagned of the program, most impor- 
tant events and main results during the period from the middle of 
1974 is given. 


25134 Shock heated, wall confined fusion power system. Gross, 
R.A. (to Secretary of the Air Force). US Patent 3,925,990. 16 os 
1975. Filed date 28 Aug 1973. 4p. 
fusion-engine-reactor system having a shock heated 
plasma confined between two coaxial cylinders connected at one 
end by a concave shaped wall, a magnetic piston compresses the 
=. and initiates the plasma fusion reaction. A supplementary 
g’’ magnet confines the reaction to the end of the cavity. A 
bithium blanket and heat exchanger provide a means for converting 
the generated heat into usable energy to operate an attached tur- 
tor assembly. 


grain 
used in the fuel can give rise 
. ) 


MAGNET COILS AND FIELDS 


25135 (UCRL—52000-75-12, pp supercon- 
ducting magnets for fusion research. Dec 1 

In Energy and technology review. 

Work is in progress at LLL to develop cting 
magnets for upcoming CTR experiments as well as for future fu- 
sion reactors. The effort is proceeding on two fronts. First, mul- 
tifiamentary niobium-tin superconductors capable of generating 
the high magnetic fields (up to 12 T) for future CTR research 
facilities such as FERF are being developed. Second, for more im- 
mediate machines such as the MX experiment, conduc- 
tor and coil i and fabrication techniques are being 
developed, this work centers on niobium-titanium superconductors. 


POWER SUPPLIES AND CIRCUITRY 


25136 (LA—6174) Enmergy storage and transfer with 
homopolar machine for a linear theta-pinch hybrid reactor. Vogel, 
H.F.; Brennan, M.; Dase, W.G.; Tolk, K.M.; Weldon, W.F. (Los 
Alamos Scientific Lab., oe, (USA). Dec 1975. Contract W- 
7405-eng-36. 28p. Dep. NTIS 

This report describes oe ae storage and transfer system 
for the compression coil system of a linear theta-pinch hybrid reac- 
tor (LTPHR). High efficiency and low cost are the principal 
requirements for the energy storage and transfer of 25 MJ/m or 25 
GJ for a 1-km LTPHR. The circuit efficiency must be approxi- 
mately 90 percent, and the cost for the circuit 5 to 6 cents/J. Scal- 
ing laws and simple relationships between circuit efficiency and 
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cost per unit energy as a function of the half cycle time are 
presented. Capacitors and homopolor machines are considered as 
energy storage elements with both functioning basically as capaci- 
tors. The advantage of the homopolar machine in this application 
is its relatively low cost, whereas that of capacitors is better effi- 
ciency. 


25137 (ORO—4514-3) Production and analysis of ther- 
monuclear in high beta devices. Progress report. (Maryland 
Univ., a Park (USA)). 1976. Contract E(40-1)-4514. 42p. 
Dep. NTIS $4.00. 

During the October 1975—July 1976 reporting period, sig- 
nificant progress was reported in all ongoing projects funded by 
ERDA. Construction of the major new experiment THOR was 
delayed due to difficulties in bringing the Maxwell Laboratory 
swinging LC-pulse generators up to specifications. These technical 
difficulties have now been overcome and the pulsers were ac- 
cepted late in April. THOR is almost back on schedule and physics 
results on plasma heating are expected by September of this year. 
TERP, originally funded as an Exploratory Concept, has been 
operating successfully for over a year and given confinement 
physics results which are important for the development of Max- 
imum Beta Tokamaks. The Measurement and Instrumentation ef- 
forts have resulted in a number of instrument developments that 
have been successfully tested on FTP or STP, our fast or small 
theta pinches. Both FTP and STP were studied intensively to ob- 
tain ion and electron heating rates and anomalous post-implosion 
resistivities. These results are supported b yn the University of Mary- 
land theory and simulation programs and 


25138 (TFTR—3) Possible voltage transient on the neutral 
beam power system. Bronner, G.; Murray, J. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Feb 1976. Contract E(11-1)-3073. 
Tp. Dep. NTIS $3.50. 

As a result of the pulse load on the proposed MG set or ac 
power lines there will be an interaction between loads due to the 
source impedance. The Neutral Beam hard tube regulator may not 
be able to withstand the high voltage swing and the rectifier must 
be designed to withstand the transients. The purpose of this report 
is to provide specific numbers on the worst case transients and 
make recommendations. 


FUEL SYSTEMS 


25139 (ORNL-tr—4167) Beam focusing in multiaperture ion 
sources. Ohara, Y.; Matsuda, S.; Shirakata, H.; Tanaka, S. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Estabiishment). Feb 1976. Translation by H. Kubota of JAERI- 
M—6438. 23p. Dep. NTIS $3.50. 

Numerical and experimental studies have been made of the 
focusing of an ion beam with the improved multiaperture elec- 
trodes for a multiampere ion source. A plasma heating experiment 
with neutral-beam injection in the JFT-2 tokamak is planned in 
JAERI for 1976. The injection of a high energy-density beam into 
the limited area of an injection port requires an ion source with 
low beam divergence. A set of extraction electrodes is applied for 
the experiment. By displacing apertures, together with —— 
electrodes, the beam divergence can be reduced to 1.7° from 3.3 
in the electrodes without focusing. The divergence depends much 
on the extraction voltage. By the method, the neutral-beam injec- 
tion power of about 60 kW at 30 keV, three times as much as that 
in the epeeny yong is expected in the plasma heating ex- 
periment in the -2 torus. 


25140 Method for nondestructive fuel assay of laser fusion tar- 
gets. Farnum, E.H.; Fries, R.J. (to Energy Research and Develop- 
ment Administration). US Patent 3,940,617. 24 Feb 1976. Filed 
date 7 Apr 1975. 8p. 

PAT-APPL-565,932. 

A method is described for nondestructively determining the 
deuterium and tritium content of laser fusion targets by counting 
the x rays produced by the interaction of tritium beta particles 
with the walls of the microballoons used to contain the deuterium 
and tritium gas mixture under high pressure. The x rays provide a 
direct measure of the tritium content and a means for calculating 
the deuterium content using the initial known D-T ratio and the 
known deuterium and tritium diffusion rates. 


25141 (ORNL-tr—4168) Make-up of injector test stand (ITS- 
1) and preliminary results with Model-I ion source. Matsuda, S.; 
Ito, T.; Kondo, U.; Ohara, Y.; Oga, T.; Shibata, T.; Shirakata, H: 
Sugawara, T3 Tanaka, Ss. (Japan Atomic Energy Research Inst., 
Ly 4 Mar 1976. Translation of JAERI-M—6431. 48p. Dep. 

Constitution of the 1-st injector test stand (ITS-1) in the 
Thermonuclear Division, JAERI, and the performance of the 
Model-I ion source are described. Heating a plasma by neutral 


gy systems. 
Identification of engineering parameters and material cho- 
ices for fusion reactors are still highly tentative. Four different 


in F 
12 amps at 
kV was obtained in 


25142 Potential environmental effects of fusion reactor power 
plants. Young, J.R.; Gore, B.F. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. Soc., Suppl.; 23: No. 1, 13- 
15(1976). 

From Conference on environmental of nonconven- 
tional energy resources; Denver, CO, USA (29 Feb 1976). 


POWER CONVERSION SYSTEMS 


25143 (ERDA-tr—129, pp vp, Paper 2) Plasma mag- 
netohydrodynamic generator for simulating the energy conversion of 

thermonuclear reactors. Velikhov, E.P.; Volkov, Yu.M.; 
Golubev, V.S.; Lobanov, N.V.; Rutberg, F.G.; Yakushev, A.A. 
1975. Translated from At. Energ. (USSR); 39: No. 6, 387- 
391(Dec 1975). 

In Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors. 

The energy emitted from a pulsed thermonuclear reactor in 
the form of neutrons, alpha particles, and electromagnetic radia- 
tion is absorbed by a lithium blanket which is then supposed to 
evaporate and form a lithium plasma. The lithium plasma is further 
used as a working medium of a MHD generator. Construction of 
an MHD channel and operational —- of the system for use 
in this manner are discussed. (MOW) 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 24211 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 23762, 23825, 23942 


25144 (LA-UR—76-1210) Ceramics in controlled ther- 
monucilear devices. Clinard, F.W. Jr. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 8p. (CONF- 
760629—1). Dep. NTIS $3.50. 

From ACS symposium ceramics in the service of man; 
Washington, District of Columbia, United States of America °USA® 
(Jun 1976). 

The possible use of ceramic materials in theta pinch, mag- 
netic mirror, and tokamak devices is outlined. The applications in- 
clude use as a first wall liner, blanket insulators, and various other 
electrical insulators. Some problem areas connected with these 
materials are discussed. (MO 


25145 (UCID—17142) DT fusion neutron irradiation of LLL 
initial damage rate samples at 4.2°K and LLL SrCl,. MacLean, 
S.C. (California Univ., Livermore (USA). Lawrence Livermore 
i) 30 Apr 1976. Contract W-7405-Eng-48. 6p. Dep. NTIS 
3.50. 
The experimental technique for irradiating Nb, Mo, V, and 
SrCl, samples is outlined. No test results are given. (MOW) 


25146 (UCRL—52000-75-12, pp 1-7) National CTR Com- 
puter Center. Dec 1975. 

In Energy and technology review. 

The central computer (a CDC 7600) went online last Oc- 
tober at the National CTR Computer Center, Livermore, inaugu- 
rating large-scale computational support to the CTR community. 
The first high-speed (50,000-bit/s) transmission lines become 
operational in January 1976 to four major CTR research sites, 
marking the start of a national wideband communications network. 
Access to the national center is also being expanded for offnet 
users: scientists at universities with ERDA-sponsored CTR research 
projects. Computational studies at the national computer center 
are presently keyed to the research needs and developmental 
schedules of the three principal CTR confinement schemes: 
tokamaks, high-8 machines, and magnetic-mirror machines. Ex- 
panded uses will include prompt data reduction for confinement 
experiments and engineering studies for experimental and demon- 
stration fusion power reactors (the first experimental reactor is 
scheduled for 1985). 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


25147 (ORNL/ENG—1) Personnel involved in the develop- 
ment of nuclear standards in the United States, 1975. Johnson, E.B. 
(ed.). (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. vp. Dep. NTIS $11.75. 

The development of voluntary nuclear standards in the 
United States is an active and necessary endeavor of the technical 
community concerned with the safe, orderly, and economic 
development of the nuclear potential. There are almost 8000 peo- 
ple presently involved either in writing voluntary standards and 
codes or in the management and processing roles necessary for 
their approval and promulgation. This document records the cur- 
rent participation of these people as member, chairman, or secre- 
tary of about 900 identified committees and projects. The stan- 
dards projects are identified with the organizations that are respon- 
sible for the preparation, review, and maintenance of the standards 
and that provide support through supervisory committees and 
headquarters staff. The Directory has four major sections: person- 
nel, employers, committees, and a KWIC Index of committee titles. 
The Directory can be used to identify those nuclear standards pro- 
a currently active, to indicate the participation of employers, 

and to recognize the contributions of individuals to these often in- 
terdisciplinary activities. 


25148 (ORO—4953-2) Memphis State University Center for 
Nuclear Studies progress report. (Memphis State Univ., Tenn. 
a Center for Nuclear Studies). Jan 1976. 18p. Dep. NTIS 

This quarterly report outlines the progress made by the 
Center for Nuclear Studies at Memphis State University in the 
development of specialized educational programs for the nuclear 
industry through the month of February, 1976. 


25149 (SAND— 76-0039) Comparison of Sandia Laboratories 
Technical Institute its and Technical Institute recruits from 
FY 66 through FY 74. Bates, O.G.; Prairie, R.R. (Sandia Labs., Al- 
(USA)). Jun 1976. Contract AT(29-1)-789. 
42p. 4.50. 

This cond compared TIE’s and TIR’s to determine if any 
important differences exist between them. Salaries, performance 
ratings, supervisors’ opinions, schools, and amount of time to ad- 
vance from one PEP level to another were compared for the TIE’s 
and TIR’s. No statistically significant differences were found. The 
TIE program provides an important opportunity for members of 
minority groups and females to move into ESA/SAT level work. 6 
figures, 13 tables. 


25150 (TID—4582-R11) Technical books and 
1976 catalog. (Energy Research and Development Administration, 
Washington, D.C. (USA). 1976. 154p. TIC Free. 

Citations and abstracts are presented for books and mono- 
graphs on biology and medicine, chemistry, computers, energy, en- 
gineering and instrumentation, environment health physics, isotope 
separation, metallurgy, physics, reactors, and vacuum technology. 
(JFP) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 24096, 24143, 24277, 24278, 
24279, 25063, 25191, 25195 


25151 (ANCR— 1314) COMCAN: a computer program for 
common cause analysis. Burdick, G.R.; Marshall, N.H.; Wilson, J.R. 
(Idaho National Engineering Lab., Idaho Falls (USA)). May 1976. 
Contract E(10-1)-1375. 75p. Dep. NTIS $4.50. 

The computer program, COMCAN, searches the fault tree 
minimal cut sets for shared susceptibility to various secondary 
events (common causes) and common links between components. 
In the case of common causes, a location check may also be per- 
formed by COMCAN to determine whether barriers to the com- 
mon cause exist between components. The program can locate 
common manufacturers of components having events in the same 
minimal cut set. A relative ranking scheme for secondary event 
susceptibility is included in the program. 


25152 (ANL—75-60(Pt. PP Program to translate 
P.P. 1975. 


punched paper tapes. Nicole, 
In Radiological and ceca Research Division an- 
nual report, July 1974—June 1975. Fundamental molecular 


physics and chemistry. 
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beam injection is one of the promising means in the thermonuclear 
fusion devices. Purpose of the test stand is to develop the ion 
sources used in such injection systems. The test stand was 
which is capable of testing the ion FP 
kV. A hydrogen ion beam of 5.5 
the Model-I ion source. 
= 
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A computer program is described that enables a user of the 
ANL IBMt370/195 computer system to process data punched in 
standard ASCII code on a paper tape as though they were punched 
on standard IBM cards. 


25153 Automating multiple 
realizations. Matz, M. National Lab., 
a. 1976. 67p. Dep. NTIS $4.50 


From 24. international on computer software 


symposium 
poe pepe New York, New York, United States of America 


(20 Apr 1976). 

The problem of reducing the cost of developing, validating, 
and maintaining packages of numerical subroutines is a topic cur- 
rently under investigation. Where such packages are to be made 
available in versions tailored to run on several different manufac- 
turers’ computers, the problem has been attacked by taking ad- 
vantage of commonality; that is, the number of routines to be han- 
dled (and hence the cost) is reduced by creating a kind of proto- 
type for each routine which can be processed automatically to 
produce the several required machine-tailored versions of that rou- 
tine. It is shown here how these costs can often be further reduced 
by taking a more general view of commonality. Packages 
frequently contain lho subroutines which are the same program 
realized in different modes. The potential economies of com- 
monality can be achieved by employing a program manipulation 
system which permits one to describe (and to automate) the con- 
struction of different realizations of the same prototype program. 
The capabilities of one such system are illustrated by considering 
in detail a p realization which trades structure for efficiency 
in some implementations: namely, the realization of prototype pro- 
grams which call the Hanson, Krogh, and Lawson Basic Linear Al- 
gebra Modules, as programs with these calls replaced by in-line 
code. The analysis of this realization and the specification of trans- 
formations which guide the manipulation system in constructing it 
are described. Finally, some of the problems involved in trying to 
demonstrate the correctness of this automated realization are con- 
sidered briefly. 15 figures. 


25154 (CONF-760550—2) Mathematical software in the net- 
work environment. Pool, J.C.T. (Argonne National Lab., Ill. 
(USA)). 1976. Contract W-31-109-Eng-38. 22p. Dep. NTIS $3.50. 

From Workshop on distributed data management; Berkeley, 
California, United States of America *USA® (25 May 1976). 

Resource sharing via computer networks is recognized as a 
possible method for dramatically reducing future software develop- 
ment costs by eliminating duplication of effort and by focusing 
scarce and geographically scattered expertise on areas of greatest 
need. Mathematical software provides a good test of this possibili- 
ty, since its methodology is better developed than, for instance, 
that of systems software. The object of this report is to stimulate 
consideration of existing related experience and plans, and thus to 
gain insight necessary to define better the mathematical software 
network experiments. Attributes of mathematical software are out- 
lined, and the role of networks in the development of algorithms 
and the utilization of mathematical software is examined. The 
= of program portability is discussed at some length. 
(RWR) 


25155 (CONF-760550—3) Argonne intra-laboratory network. 
Lidinsky, W.P. (Argonne National Lab., Ill. a USA)). 1976. Con- 
tract W.31- 109-Eng-38. 13p. Dep. NTIS $3.5 

From Workshop on distributed data i Berkeley, 
California, United States of America *USA® (25 May 1976). 

There are at present over 70 computers or computer-based 
systems at ANL, and almost all of these would benefit from the 
ability to transfer information among one another. To respond to 
this need, the Applied Mathematics Division is developing the Ar- 
gonne Intra-Laboratory Network. This network is planned to pro- 
vide a high-speed transmission capability between nodes 
throughout the Laboratory. The network is being implemented as a 
packet transmission, distributed control system capable of support- 
ing random topology. Primary emphasis will be on task communi- 
cation between different hosts. Host task to network protocols will 
be kept simple. Links of the network will consist of dedicated wire, 
radio, and infrared carrier facilities. The first stage is an experi- 
mental link called SWIFTE for overall experimentation and testing. 
5 figures. (RWR) 


25156 (KAPL-P—4048) Two-level finite element computation. 
Wachspress, E.L. (Knolls Atomic Power Lab., Schenectady, N.Y. 
(USA)). Mar 1976. Contract W-31- -109-Eng-52. 32p. (CONF. 
760812—2). Dep. NTIS $4.00. 

From US-Germany symposium on finite element as 
Cambridge, Massachusetts, United States of America *USA 
Aug 1976). 

(I) The boundary-value problem for macrocells and mosaic 

functions is discussed. Although the technique described ap- 
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plies to a wide class of boundary-value problems, the discussion is 
restricted to the Dirichlet problem for simplicity. The following 
topics are considered: the first finite element approximation, the 
second finite element approximation, the third finite element ap- 
proximation, macroelements and harmonious discretization, and 
the eigenvalue problem. (II) The subject of variational acceleration 
is treated under the following topics: fine-grid finite element dis- 
cretization, additive correction, multiplicative correction, com- 
bined variational correction, the synthesis approximation, and 
coarse grid basis functions. 2 figures. (RWR) 


25157 (LA—6306-MS) Non-standard analysis and _ in- 
finitesimals: an elementary . Nichols, B. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-Eng-36. 
18p. Dep. NTIS $3.50. 

A primer is presented in nonstandard analysis. Its historical 
development is reviewed. Its mathematical highlights are 
emphasized, notably a concrete construction of hyperreal numbers 
based on ultrafilters. The deep duality correspondences between 
classical and nonstandard analysis are outlined, particularly with 
reference to model theory in mathematical logic. 


25158 (LA-UR—76-317) Computer-generated movies at Los 
Alamos Scientific Laboratory: another dimension in man—machine 
calculations. Orr, S.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 6p. (CONF- 
760825—1). Dep. NTIS $3.50. 

From 7. Australian computer conference; Perth, Australia 
(30 Aug 1976). 


25159 (LA-UR—76-564) Comparison of different image 
restoration methods. Cannon, T.M.; Trussell, H.J.; Hunt, B.R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
Eng-36. 5p. (CONF-760704—1). Dep. NTIS $3.50. 

From International conference on image analysis and 
evaluation; Toronto, Canada (19 Jul 1976). 

There exist in the literature many methods to restore 
blurred images. This paper compares the performance of some of 
the more common and promising restoration methods under a 
variety of blur and noise conditions. Results are shown for images 
blurred both in the camera and the computer. | figure. 


ge (LA-UR—76-594) Computing the Smith normal form 

a matrix. Howell, J.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)) 1976. Contract W-7405-eng-36. 8p. (CONF-760808—2). 
Dep. NTIS $3.50. 

From ACM symposium on symbolic and algebraic computa- 
tion; Yorktown Heights, New York, United States of America 
SUSA® (10 Aug 1976). 

The reduction of a matrix to a normal form enables one to 
study the matrix in its simplest and most convenient shape and to 
relate the theory of matrices to scientific applications more readily. 
This paper presents an algorithm for computing symbolically the 
Smith normal form of a matrix. Besides some introductory basic 
comments and the above algorithm, a method for computing the 
greatest common divisor of n polynomials in pairwise fashion is 
also set forth. (RWR) 


25161 (LA-UR—76-1028) PDP-11 debugging tool. Tolmie, 
D.E.; Gallegos, M.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-Eng-36. Sp. (CONF-760559—1). Dep. 
NTIS $3.50. 

From Spring DECUS symposium; Atlanta, Georgia, United 
States of America SusA® (25 May 1976). 

Debugging a PDP-11 system can be quite frustrating; pro 
grams like ODT are helpful, but they must be integrated re "exist- 
ing software. Also, ODT adds overhead to the system, since it is 
interrupt driven through. software traps. This characteristic makes 
it dangerous to use in real-time systems. A stand-alone hardware 
device was developed which can be connected to a PDP-11 
running any software package. It has most of the features of ODT 
plus some unique features. Since it operates in a real-time, on-line, 
dynamic mode, it does not affect any timing or add overhead to 
the system. Traps are not required to drive it and it is continuously 
available. Many of its features can also be software driven or inter- 
rogated. The PDP-11 debugging tool can display information, 
modify memory, generate interrupts, simulate nonexistent hard- 
ware, stack and display data or address values, count accesses to 
an address, halt when address accessed, and display the Unibus 
signals—all in real time. It has proven very useful for debugging 
both hardware and software problems. | figure 


25162 (LBL—4828) Introduction to BLIMP, a systems pro- 
gramming for the CDC 6000/7000 CPUs. Vardas, Ls. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1 
Apr 1976. Contract W-7405-eng-48. 4p. (CONF-760476—1). 
Dep. NTIS $3.50. 
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From VIM 24 conference; San Francisco, California, United 
States of America *USA® (6 Apr 1976). 
BLIMP is a systems programing language for the CDC 
6000/7000 CPU's. It was developed primarily nt the implementa- 
tion of procedures which deal with data items, or fields, in tables 
of the type typically found in operating systems. The language in- 
corporates the concepts of structured programing both in its con- 
trol constructs and in the techniques of code generation and op- 
timization. This compiler is currently being used at BKY. The 
6000 System deadstart loader, the associated HELP utility, a 
macroprocessor, a metacompiler, the compiler itself, and an assort- 
ment of utilities have been implemented in BLIMP. 


25163 Minicomputers (a bibliography with 
abstracts). Report for 1964—Jun 1975. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Jul 1975. 
263p. NTIS $25.00. 

Supersedes NTIS/PS—74/102. 

The report cites research on the design and applications of 
minicomputers. A few of the areas of application include audio 
recorders, chemical analysis, radiation detection, process control, 
reactor control, production control, ocean sciences, and tracking 
— The report also cites the supporting software for solving 

the problems and processing the data in the many areas of applica- 
tion. (Contains 258 abstracts) (GRA) 


25164 (NTIS/PS—75/686/6ST) Magnetic bubble domains (a 

y with abstracts). Report for 1964—Aug 1975. Reim- 
herr, G.W. (National Technical Information Service, Springfield, 
Va. (USA)). Sep 1975. 60p. NTIS $25.00. 

Supersedes NTIS/PS—75/086. 

The citations discuss material properties, crystal growth, 
domain structure and motion, nuclear radiation effects, and appli- 
= as magnetic memory devices. (Contains 55 abstracts) 
( ) 


25165 (ORNL/CSD—6) Summable asymptotic series. Shenton, 
L.R.; Bowman, K.O. (Oak Ridge National Lab., Tenn. (USA)). 
Apr 1976. Contract W-7405-eng-26. 64p. Dep. NTIS $4.50. 

If S(1/n) is a descending series in n for a Stieltjes continued 
fraction, polynomials A(n), B(n) are chosen so that A(n) + B(n) 
S(1/n) has a set of coefficients of powers of n (and n~') equal to 
those in a given divergent series T(1/n). The polynomials A(n), 
B(n) are related to the continued fraction convergents. A number 
of choices of S are discussed; and asymptotic formulae are 
developed. 4 tables. 


25166 (ORNL/CSD— 12) Inferences about rare events. Uppu 
luri, V.R.R.; Patil, S.A. (Oak Ridge National Lab., Tenn. (USA)). 
Jun 1976. Contract W- -7405-eng-26. 21p. Dep. NTIS $3.50. 

A rare event is defined in a qualitative manner as an event 
that can happen with a small probability. From the known relation- 
ship between the waiting time and the frequency of an event of in- 
terest, the ‘’conjugacy’’ between the geometric distribution and 
the binomial distribution is deduced. This conjugacy is exploited to 
obtain the confidence limits on p, the probability of a rare event 
(success), when no successes are observed in n independent 
Bernoulli trials. In order to resolve the waiting time paradox that 
could arise in the case of this pair of conjugate distributions, the 
distribution of the interarrival time, relative to an arbitrary but 
fixed point in time, is obtained. 

25167 yn pee )) CATCH: computer assisted 

y, cartography, and hypsography. Part I. MAPROJ: a 

for a number of common map projections. 

Tucker, T.C.; Campbell, L.J. (Oak Ridge National Lab., Tenn. 

gg Jun 1976. Contract W-7405-eng-26. 69p. Dep. NTIS 
5.00. 


A compatible and extensible collection of computer subrou- 
tines was designed and programmed to perform a number of com- 
mon map projection calculations. Included in the collection are the 
Albers equal area, the Lambert conformal, the Universal Trans- 
verse Mercator, the U.S. Polyconic, and the various state plane 
coordinate systems. Optional, higher-level subroutines are provided 
to allow specifying the projection by input data. In addition, there 
is a general quadrilateral transformation subroutine which is useful 
for translation, rotation, scaling, and even approximate projections. 


25168 (ORNL-TM—3790(Pt.3)) CATCH: Computer Assisted 
Topography, Cartography, and H. y. Part Ill. PERSPX: a 
subroutine package for perspective isometric drawings. Tucker, 
T.C. (Oak Ridge National Lab., Tenn. (USA)). Feb 1973. Con- 
tract W-7405-eng-26. 73p. Dep. NTIS $4.50. 

Computer subroutines have been designed and programmed 
to produce line drawings in either perspective or isometric projec- 
tion of three-dimensional surfaces which are specified by elevation 
(Z) at all points on a two-dimensional (X—Y) grid. Hidden lines 
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are eliminated in all cases for isometric drawings and for virtually 
all cases in perspective drawings. The subroutines allow use of the 
Projection as a base drawing for additional information by return- 
ing the plot coordinates and visibility of each point in the input 
These subroutines require approximately 12K bytes of 
M/360 core in addition to that necessary for the data arrays 
passed to and from the subroutines. Execution time for an array of 
101 by 101 points is about 3.5 cpu seconds in a multiprocessing 
360/91 and about 10 cpu seconds in a 360/75. For those who wish 
to use a minimal amount of machine memory, an alternate version 
is included which increases execution time about 20 percent and 
does not return information for each point. Although these subrou- 
tines are coded for a CALCOMP 835 cathode-ray-tube plotter, 
other high speed plotting devices might be used. (auth) 


25169 (ORNL/TM—3790(Pt.4)) CATCH: computer assisted 
topography, ng and hypsography. Part IV. SEESIJ: a 
subroutine package for determining the visibility of objects 
throughout a region. Tucker, T.C. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 47p. Dep. 
NTIS $4.00. 

The SEESIJ subroutine package was developed to aid loca- 
tion planning when visibility is an important criterion. For each 
point on a geographic grid, SEESIJ counts the number of objects 
in a specified collection which are visible from that point, deter- 
mines the distance to the nearest object, and finds the maximum 
weight (importance) associated with a visible object. 


25170 (PUB—91) FOR-WORD: FORTRAN Development 
Newsletter. Volume 1, No. 1, February 1975 thru No. 6, February 
1976. Meissner, L.P. (California Univ., Berkeley (USA). Lawrence 
eg Lab.). 1976. Contract W-7405-eng-48. 68p. Dep. NTIS 


A compilation and reprint of the first six issues of the 
newsletter, which were distributed between February 1975 and 
January 1976, is presented. (JFP) 


25171 (SAND— 76-0175) CKEOS2: an equation of state test 
program for the CHARTD/CSQ EOS package. Thompson, S.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1976. Contract 
AT(29-1)-789. 39p. Dep. NTIS $4.00. 

CKEOS2 is a computer program designed to test data for 
the CHARTD/CSQ equation of state package. A variety of units 
are allowed to facilitate comparison with experimental data. Many 
print and plot options are included. 


25172 (SAND— 76-5404) Programmable calculator as a data 
system controller. Barth, A.W.; Strasburg, A.C. (Sandia Labs., Al- 
a N.Mex. (USA)). 1976. 6p. (CONF-760449—1). Dep. 
NTIS $3.50. 


From Test methodology information exchange program con- 
ference; Albuquerque, New Mexico, United States of America 
SUSA® (20 Apr 1976). 

Digital data techniques are in common use for analysis of 
analog information obtained in various tests, and systems have 
been developed which use a minicomputer as the central controller 
and data processor. Now, microprocessors allow new design ap- 
proaches at considerably less cost. This report outlines an ap- 
proach to system design based on the use of a programmable cal- 
culator as the data system controller. A block diagram of the cal- 
culator-controlled data system is shown. It was found that the pro- 
grammable calculator provides a viable alternative to minicompu- 
ters or microprocessors for the development laboratory requiring 
digital data processing. 3 figures. (RWR) 


25173 (UCID— 17139) ZONE: a finite element mesh genera- 
tor. Burger, M.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). May 1976. Contract W-7405-Eng-48. 27p. Dep. 
NTIS $4.00. 

The ZONE computer program is a finite-element mesh 
generator which produces the nodes and element description of 
any two-dimensional geometry. The geometry is subdivided into a 
mesh of quadrilateral and triangular zones arranged sequentially in 
an ordered march through the geometry. The order of march can 
be chosen so that the minimum bandwidth is obtained. The node 
points are defined in terms of the x and y coordinates in a global 
rectangular coordinate system. The zones generated are quadri- 
laterals or triangles defined by four node points in a counter- 
clockwise sequence. Node points defining the outside boundary are 
generated to describe pressure boundary conditions. The mesh that 
is generated can be used as input to any two-dimensional as well as 
any axisymmetrical structure program. The output from ZONE is 
essentially the input file to NAOS, HONDO, and other axisymmet- 
ric finite element programs. 14 figures. (RWR) 


25174 (UCID— 17145) MST-80 microprocessor trainer. Jones, 
G.D. (California Univ., Livermore (USA). Lawrence Livermore 
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This trainer is a complete, self-contained microcomputer 

housed in a brief case for portability and convenience of 

. It utilizes INTEL’s 8080A microprocessor and associated sup- 

ips. The trainer is designed to allow the student to explore 

the hardware and software capability of the 8080 

r. It includes a breadboard socket so that experi- 

its can be interfaced to the trainer. This option allows the stu- 

tt to learn both interfacing techniques and programing. A 

keyboard and numerical display are provided for the student to 

communicate with the trainer. The keyboard and numerical display 

can be used with either the octal number system or the ae tow 
adecimal number system. 8 figures. (RWR) 


25175 (UCID—30060(Rev.1)) Banded linear systems with 
pivoting. Hindmarsh, A.C. (California Univ., Livermore (USA). 
Lawrence May 1976. Contract W-7405-Eng-48. 
30p. Dep. NTIS $4 

This report A two subroutine packages for the direct 
solution of a system of linear equations in which the coefficient 
matrix is real and banded along the main diagonal. In each 
package, the method of LU decomposition with partial pivoting is 
applied to the matrix, and the solution of the linear system is then 
obtained by back-substitution in a separate routine. The band 
structure need not be symmetric. The first of the two packages is 
written in standard Fortran and deals with the case where the 
matrix resides in small-core memory. The second deals with the 
case where it resides in large-core memory on the CDC 7600. In 
both cases, the matrix is to be supplied to the routines by rows. | 


25176 (UCID—30134) Proposed odepack sequence. 
Hindmarsh, A.C.; Byrne, G.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). May 1976. Contract W-7405- 
Eng-48. 16p. Dep. NTIS $3.50. 

A proposed list of calling sequence parameters for con- 
sideration in a possible systematized collection of ordinary dif- 
ferential equation solvers, tentatively referred to as ODEPACK. 
This sequence consists of a minimal list of eleven parameters and 
solver-dependent list of five more parameters. Proposed definitions 
of all of these parameters are given, and explanatory notes are pro- 


25177 (UCRL—51995) PLM floating-point interface program. 
Paoni, C.; Maples, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab. ). 3 Mar 1976. Contract W-7405-eng-48. 
39p. Dep. NTIS $4.00. 

A major failing of Intel's PLM language is its inability to 
handle scientific notation (floating-point) calculations. An inter- 
face program that allows PLM to perform such calculations is 
described. A comparison of this modified PLM with an assembly 
——> program has shown PLM'’s effectiveness in reducing the 
cost of a project. (auth) 


25178 (UCRL—52064) Analysis of two micro-programmable 
mini-computer systems. Kishi, T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Apr 1976. Contract W- 
7405-Eng-48. 18p. Dep. NTIS $3.50. 
The study sought cost-effective, alternative solutions to a 
class of computational problems not suited to major vector and 
| computer systems. The effectiveness of micro-programma- 
minicomputer systems was explored using a traditional micro- 
processor and an unconventional, special-purpose micro-pro- 
grammable array processor. It was found that the micro-processor 
provided a convenient and powerful way to experiment with new 
architecture by soft design techn that the array processor 
can be redesigned into a high-performance com- 
puter system. 


25179 (UCRL—76069(Rev.1)) Operating system security: 
how the flaws are found. Azuma, K.I. (California Univ., Livermore 
— Lawrence Livermore Lab.). 20 Mar 1975. 17p. Dep. NTIS 

The increasing concern over privacy of computerized data 
and the security of computer systems has initiated studies that 
have shown that the computer operating system is a major source 
of security-related problems. Because the majority of operating 
systems currently in use were not designed with security as a pri- 
mary consideration, the computer vendor and user communities 
face a difficult problem, that is, what can be done to bolster 
security in present systems until secure operating systems become 
available. This problem is addressed by applying a variegated 
methodology to detect security flaws: the coordinated test-team 
approach, the use of computerized software aids, and the transfer- 
ral of accumulated knowledge by classifying known flaws into 
generic classes. | figure. 
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25180 (UCRL—78129) LLL family of ordinary differential 
equation solvers. Hindmarsh, A.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Apr 1976. Contract W-7405- 
Eng-48. 25p. Dep. NTIS $3.50. 

Two groups of programs were developed at LLL for the nu- 
merical solution of the initial value problem for systems of ordina- 
ry differential equations. The first includes the GEAR package. It 
is a general purpose, variable-order, automatic ODE solver, with 
eight different method options covering both stiff and nonstiff 
problem types. A number of variants of GEAR were also written in 
order to solve large stiff problems of various types. A newer and 
smaller group of programs is based on the EPISODE package, 
which resembles GEAR but is based on totally variable-step formu- 
las. Most of the programs discussed are publicly available. | table. 


25181 (UCRL—78211) Extendable information formats. Don- 
nelley, J.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 12 May 1976. Contract W-7405-Eng-48. 9p. (CONF- 
760550—1). Dep. NTIS $3.50. 

From Workshop on distributed data management; Berkeley, 
California, United States of America *USA® (25 May 1976). 

Information formats can often be adapted for use by 
processes different than those for which they were initially 
designed. The extent to which a format can be so adapted without 
semantic modification is a measure of its extendability. There are 
many information formats used today in communication protocols, 
data storage structures, etc., that are severely limited in scope 
because of their lack of extendability. By examining some of these 
formats and determining modifications which can make them more 
extendable, a set of design principles can be extracted which may 
be used to generate more extendable formats. 


25182 MCS-8 floating point package user's manual (15 Oct 
1974) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2485). 

9 drawings. 

Seven subroutines for decimal point control in computer 
calculations are described. The internal registers are used as poin- 
ters to operands. In each case, the pointer must be set to the first 
word in the word sequence of an operand. A concise description is 
given of the Floating Point routines, the use of internal registers, 
and the use of the mantissa sign and exponent sign. (PMA) 


25183 CARTE: a thematic mapping program. Wood, P.M.; 
Austin, D.M. (Univ. of California, Berkeley). Comput. Gr 3:1: 
239-249( 1975). 

CARTE is the graphics display program of the LBL Com- 
puter Mapping System. This system produces thematic maps on 
microfilm at one hundredth the cost of producing negatives by 
hand. The program matches a geographical area with statistical 
data to produce graphic output on 35 mm film in the form of 
cross-hatched maps for single-color printing or slides, or color 
separation frames for multi-color printing (either computer- 
generated dot screens or total mask frames for photographic 
screening). A versatile set of directives allows the user to design 
the map and a corresponding report, and to specify such features 
as automatic placement of area names, calculation of a smooth dis- 
tribution for color coding, and boundary clipping to specified 
limits for sectioning a map. 


25184 Equilibrium points of rational n-person games. Marchi, 
E. (Univ. of San Luis, Argentina). J. Math. Anal. Appl.; 54: No. 1, 
1-4(Apr 1976). 

Various approaches to proving the minimax theorem have 
been adduced. This work proves the existence of an equilibrium 
point in an n-person game with rational payoff functions. (RWR) 


25185 Volterra integral equation of the first kind. Hendry, 
W.L. (Los Alamos Scientific Lab., NM). J. Math. Anal. Appl.; 54: 
No. 1, 266-278(Apr 1976). 

In animal studies of the effect of the deposition of radioac- 
tive debris in the lung, use is made of very small spheres (about 10 
um diameter) of ZrO, impregnated with plutonium, an a-particle 
emitter. A quality control problem that arises in the manufacture 
of these spheres is that of determining the. radial density distribu- 
tion of plutonium throughout the sphere. It turns out that the 
sphere diameters are shorter than the a-particle range in ZrO, 
(about 20 um), so that, with a knowledge of the energy—path 
length relation in ZrOz, one may obtain information on the plu- 
tonium distribution by measuring the energy spectrum of emitted a 
particles. An idealized description of an experimental setup is 
given. Indeed, a similar instrument has already been built, and a 
numerical method of obtaining the Pu distribution has been 
developed. However, the method exhibited numerical instabilities. 
The purpose of this paper is to examine a stable calculation of the 
distribution. 3 figures, 2 tables. (RWR) 
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Lab.). 21 May 1976. Contract W-7405-eng-48. 26p. Dep. NTIS 

$4.00. 

figure. 
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a ALSO TO CITATION(S) 23437, 24116, 24410, 24806, 


25186 (BNL-NCS—50496) Data formats and procedures for 
the Evaluated Nuclear Data File, ENDF. Garber, D.; Dunford, C.; 
Pearlstein, S. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Oct 1975. Contract E(30-1)-16. 419p. (ENDF—102). Dep. NTIS 


$11.00. 

This describes the philosophy of the Evaluated 
Nuclear Data File (ENDF) and the data omens and procedures 
that have been developed for it. The ENDF system was designed 
for the storage and retrieval of the evaluated nuclear data that are 
required for neutronics, photonics and decay heat calculations. 
This system is composed of several that include a series of 
data processing codes and neutron and photon cross section 
nuclear structure libraries. 


25187 (CONF-760510—1) Information center as a technical 
institute unifying a user community. Maskewitz, B.F.; McGill, B.; 
Hatmaker, N.A. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
13p. Dep. NTIS $3.50. 

From 5. mid-year meeting of American Society for Informa- 
tion Science; Nashville, Tennessee, United States of America 
®USA® (20 May 1976). 

The historical background to the information analysis center 
concept is presented first. The Radiation Shielding Information 
Center (RSIC) at ORNL is cited as an example of the information 
analysis center. RSIC objectives and scope are described, and 
RSIC’s role in unification of the field of shielding is discussed. 
Some problems in handling information exchange with respect to 
computer codes are examined. (RWR) 


25188 (CONF-760555—1) Biomedical Computing Technology 
Information Center: introduction and report of early progress. 
Maskewitz, B.F.; Henne, R.L.; McClain, W.J. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. 8p. Dep. NTIS $3.50. 

From Southeast region MUMPS users’ group meeting; At- 
lanta, Georgia, United States of America *USA® (28 May 1976). 

In July 1975, the Biomedical Computing Technology Infor- 
mation Center (BCTIC) was established by the Division of 
Biomedical and Environmental Research of the U. S. Energy 
Research and Development Administration (ERDA) at the Oak 
Ridge National Laboratory. BCTIC collects, organizes, evaluates, 
and disseminates information on computing technology pertinent 
to biomedicine, providing needed routes of communication 
between installations and serving as a clearinghouse for the 
exchange of biomedical computing software, data, and interface 
designs. This paper presents BCTIC’s functions and early progress 
to the MUMPS Users’ Group in order to stimulate further discus- 
sion and cooperation between the two organizations. (BCTIC ser- 
vices are available to its sponsors and their contractors and to any 
— willing to participate in mutual exchange.) | 

re. 


25188 (LA-UR—76-1141) Defining computer documentation 
audiences. Tanner, R.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-Eng-36. (CONF- 
760634—1). Dep. NTIS $3. = 

From Pacific regional symposium; Seattle, Washington, 
United States of America *USA® (24 Jun 1976). 

The paper is intended to enlighten technical writers in the 
computer field to the importance of defining their audiences. Ob- 
servations are made about audiences in general, realms of ex- 
perience, levels of usage, numbers of documents, grouping au- 


diences and writing for specific audiences. 


25190 (LA-UR—76-1152) ‘Problems associated with large 
scientific data bases. Cheadle, J.M. Ill. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 2Ip. 
(CONF-760545—1). Dep. NTIS $3.50. 

From Association of System 2000 Users for Technical 
Exchange conference; Austin, Texas, United States of America 
SUSA® (May 1976). 

For purposes of this paper, a large data base is one with 
over 5,000,000 characters. Large data bases of this type were en- 
countered in the national uranium resource evaluation project. The 
solutions to the major problems encountered in dealing with large 
scientific data bases are as follows: limited disk space is not a 
problem if one uses PLF or PLC update codes to create or add to 
data bases; skewness can be minimized by occasional reorganiza- 
tions; and running statistical packages can be easily accomplished 
by running them against data files created by the S2K LIST” 
command. | figure, | table. (RWR) 


25191 (LBL—3848) Cartographic data base in SEEDIS. 
Holmes, H.H.; Austin, D.M. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1975. Contract W-7405-Eng-48. 
19p. (CONF-750706—14). Dep. NTIS $3.50. 

From ERDA-wide conference on computer support on en- 
vironmental science and analysis; Albuquerque, New Mexico, USA 
(9 Jul 1975). 

A geographic information system is comprised of many 

parts: data base management systems, inquiry and modeling 
systems, and so forth. A cartographic data base (CDB) is an essen- 
tial component of such 4 system. Such a data base provides the 
correspondence between geocoded data items and their geographc 
location. It provides the essential element in neighborhood analy- 
sis, that is, the analysis of effects which depend on adjacency or 
other geographical configuration. A CDB must be supported by 
subsystems for data base acquisition and editing, data 
manipulation, “hind and the use of the data base by analysis pro- 
grams. 5 figures. 
25192 (LBL—4835) Concise guide to two online bibliographic 
search service systems. Zais, H.W. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1976. Contract W-7405- 
eng-48. 66p. Dep. NTIS $4.50. 

A guide is given to the bibliographic data bases offered by 
Lockheed Information Systems and System Development Corpora- 
tion Search Service for online information searching. The following 
information is provided in table form for each of 48 data bases: 
hours the data base is available for online searching; beginning 
date of the computer-readable file; file size; frequency of file up- 
date; presence or absence of an abstract in the machine-readable 
citation; computer connect charges and off-line print charges; and 
additional features, search aids, or notes on the data base. General 
information on the vendors’ services (equipment requirements, 
manuals and training, system features, costs) is presented along 
with a brief overview of online searching. An index by acronym or 
data base name is provided. The report updates and supercedes 
UCID-3656, A Comparison of Three Online Information Retrieval 
Systems (April 1974). 


25193 (LBL—4840) Economic models to evaluate SDI pricing 
performance. Zais, H.W. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1976. Contract W-7405-Eng-48. 
Tp. (CONF-760902—1). Dep. NTIS $3.5 

From International symposium on cities for selective 
dissemination of information; San Marino, Italy (8 Sep 1976). 

Recent research has been an attempt to explore pricing of 
computer-assisted selective dissemination of information (SDI) 
through the application of models from the field of economics. It is 
suggested that an economic consideration of features of SDI ser- 
vice operation will provide information of value to SDI system 
planners. The particular model discussed here is a modified 
descriptive model from the field of industrial organization. 
Although a total of nine structural elements were examined in the 
research, this paper presents two major elements for their impact 
on SDI center activity: price elasticity of demand and costs 
(including marginal costs and economic scale). 5 figures. 


25194 (ORNL/TM—5484) Short guide to SDI profiling at 
ORNL. Pomerance, H.S. (Oak Ridge National Lab., Tenn. 
rae Jun 1976. Contract W-7405-eng-26. 3ip. Dep. NTIS 


ORNL has hi hable data bases that correspond 
to printed indexes and abstracts. This guide describes the peculiari- 
ties of those several data bases and the conventions of the ORNL 
search system so that users can write their own queries or search 
profiles and can interpret the part of the output that is encoded. 


25195 (UCRL— 76991) Integrating text and data for energy 
research. Hampel, V.E.; Wiley, R.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jul 1975. 6lp. (CONF- 
750706— 13). Dep. NTIS $4.50. 

From ERDA-wide conference on computer support on en- 
vironmental science and analysis; Albuquerque, New Mexico, USA 
(9 Jul 1975). 

Present and future tasks of ERDA require extensive use of 
scientific text and data. The utilization of these resources, in turn, 
is served by flexible, goal-oriented data base management systems. 
These must be capable not only to work freely with character 
strings and numbers, but must also provide options for the extrac- 
tion of data as direct input to predictive models. Where possible, 
calculational results should also be returned into the data base to 
provide feedback for intercomparison and for the scheduling of 
calculations in a pseudoautomated manner. The Lawrence Liver- 
more Laboratory has sponsored the development of the MASTER 
CONTROL data base management system to meet its program- 
matic requirements in interdisciplinary research. The overall flexi- 
bility and numeric functional analysis options are being put to 
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good use at LLL and at LASL. Even greater demands will be 
placed upon data management in the years to come. Very large 
data bases, encompassing distributed and relational sets, will test 
future capacities. Future data base management systems built as 
mini- or micro-computer satellite complexes, coupled to high-den- 
sity dedicated storage devices, and to major computer nets promise 
cost-effective execution of their inherently high Input/Output (1/0) 
fluxes, and would enjoy also the calculations power of 
machines for ae analysis. (RWR) 


LAW 
REFER ALSO TO CITATION(S) 24748 


(ORNL—5041) Survival of the relocated population of 
the U.S. after a nuclear attack. Final report. Haaland, C.M.; 
Chester, C.V.; Wigner, E.P. (Oak Ridge National Lab., Tenn. 
ee Jun 1976. Contract W-7405-eng-26. 22Ip. Dep. NTIS 


The feasibility of continued survival after a hypothetical 
nuclear attack is evaluated for le relocated from high-risk 
areas during the crisis period before attack. The attack consists 
of 6559 , of which Oost. MT are ground bursts on military, in- 
dustrial, and urban targets. Relocated people are assumed to be 
adequately protected from fallout radiation by shelters of various 
kinds. The major problems in the postattack situation will be the 
control of exposure to fallout radiation, and prevention of severe 
food shortages to several tens of millions of people. 


CIVILIAN DEFENSE 
| 


CORPORATE INDEX 


In the corporate index, technical report literature is indexed using 
the name of the organization or institution responsible for issuing 
ee ee are provided for all report literature and for 
published literature for which a corporate approach is especi 
desirable, e.g., symposium and 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, where ap- 
plicable, are given in parentheses at the end of the entry. 


A 


AAI Corp., Baltimore, Md. (USA) 

Production of methane using offshore wind energy. Final report, 
1:23152 (ERDA/NSF/993—75/T1) 

ACS Industries, Inc., Woonsocket, R.I. (USA) 

ACS entrainment separator performance for small droplet-air- 
steam service, 1:23359 (ACS—1) 

Ad Hoc Panel on the ORMAK-Upgrade Tokamak (USA) 

Report of the Ad Hoc Panel on the ORMAK-Upgrade Tokamak, 
1:25130 (ERDA—76-79) 

Aeronautical Systems Div., Wright-Patterson AFB, Ohio (USA) 

A method for determining aerodynamic characteristics for 
mission completion studies in a nuclear environment. Final 
technical report, 15 Jan—1 Apr 1974, 1:24401 (AD- 
A—015745) 

Corp., El Segundo, Calif. (USA) 

Midlatitude E-region: an examination of the existence of a 
corpuscular source, 1:24839 (AD-A—016061) 

Pressure recovery in a constant-area diffuser for chemical lasers 
with nozzle base relief. Interim report, 1:24180 (AD- 
A—012737) 


Solar thermal conversion central receiver pilot plant siting, 
1:23047 (ATR—75(7370)-3) 

Aerospace Corp., El Segundo, Calif. (USA). Space Physics Lab. 

Electron fluxes and correlations with quiet-time auroral arcs. 
Interim report, 1:24828 (AD-A—013690/3ST) 

Resonance broadening in a turbulent plasma. Interim report, 
1:25126 (AD-A—013693/7ST) 

The relative abundance of neon and magnesium in the solar 
corona. Interim report, 1:24822 (AD-A—016528) 

Research Labs., Wright-Patterson AFB, Ohio (USA) 

An experimental investigation of heat transfer in a rotating 
fluidized bed. Final report, Jan 1972—Oct 1973, 1:23300 
(AD-A—01 1982) 

Calculations of III-V semiconductor properties. Final report, | 
Jul 1974—30 Jun 1975, 1:23758 (AD-A—013684/6ST) 

High temperature deformation behavior of ceramics. Final 
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cosmic-ray stations as calculated using the International 
Geomagnetic Reference Field model appropriate for Epoch 
1975.0. Environmental research papers, 1:24816 (AD- 
A—015736) 

Effects of ion beam polishing on alkali halide laser window 
materials, 1:24161 (AD-A—010459) 
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The treatment of electron scattering and approximate methods 
used for specifying high-altitude EMP sources. Final report, 
Jul 1973—Dec 1974, 1:24845 (AD-A—015747) 


AIR FORCE WEAPONS LAB., KIRTLAND AFB, N. 


Use of high energy, short pulse explosive generators to 
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samples by flaineless atomic absorption spectrometry, 1:24046 
(RFP—2443) 

Flameless atomic absorption determination of beryllium in the 
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Energy storage and power conditioning aspects of photovoltaic 
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Quarterly report, January—March 1976, 1:22462 (FE—1527- 
13) 

Boston Coll., Chestnut Hill, Mass. (USA) 

Cylindrical Langmuir probe measurements from rocket flights 
covering the period 31 January 1969 through 3 April 1974, 
1:24841 (AD-A—016565) 
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determination of uranium, 1 :24031 (UCRL—77845) 


CALIFORNIA UNIV., LIVERMORE (USA). 
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1:23767 (UCRL—77929) 

NH; p rator/integrator instruction manual, 1:24377 

(UCID— 17174) 

Numerical investigation of hose instability of a Bennet beam, 
1:24850 (UCID— 17154) 
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range, 1:24332 (UCRL—78111) 
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Quantum efficiency measurements of windowless electro 
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Shock formation in large amplitude waves due to relativistic 
electron mass variation. Technical report, 1:25125 (AD- 
A—013332) 

The nonlinear filamentation of lower-hybrid cones. Technical 
report, 1:25124 (AD-A—013309) 
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Carnegie-Melion Univ., Pittsburgh, Pa. (USA). Dept. of Nuclear 
Engineering 


Three-dimensional LMFBR shielding design and analysis code. 
Final report, 1:23260 (COO— 2467-3) 

Case Western Reserve Univ., Cleveland, Ohio (USA) 

Hydrogen production by photosynthesis and hydrogenase 
activity. Progress report for period, July 1, 1972—March }, 
1973, 1:23040 (NSF-RA-N—73-015) 

Case Western Reserve Univ., Cleveland, Ohio (USA). Dept. of 

Metallurgy and Materials Science 
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in embryonic and tumor tissues, 1:24607 (COO— 2066-27) 
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Investigations into the thermal defect of tissue-equivalent plastic, 
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Nonparametric analysis of an international neutron dosimetry 
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Information symposium on coke oven techniques, Luxembourg, 
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Field-ion microscope studies of the defect structure of the 
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Energy Research Lab. 
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Environmental monitoring at the Savannah River Plant. Annual 
report, 1969, 1:24509 (DPST— 70-302) 
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238Pu fuel form processes. Savannah River Laboratory monthly 
report, 1:22972 (DPST—73-128-4) 
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report, 1:22973 (DPST—73-128-6) 
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EG and G, Inc., Las Vegas, Nev. (USA) 
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Energy Research and Development Administration, Las Vegas, Nev. 
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Project Rio Blanco site cleanup and restoration plan, 1:24400 
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Research and Development Administration, Morgantown, 
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(COO— 2066-28) 

Energy Research and Development Administration, San Francisco, 
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Fundamental aspects of radiation damage in metals. Proceedings 
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Fundamental aspects of radiation damage in metals. Proceedings 
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statement. Volume 1. Summary and background, 1:23320 
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statement. Volume 3. Commercial application of LWBR 
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(ERDA—1541(Vol.4)) 
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Research and Development Administration, Washington, 
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components and assemblies, 1:23291 (RDT-E-—6-20T(5-76)) 
Seamless and welded small diameter austenitic stainless steel 
tubing (ASTM A 632 with additional requirements), 1:23689 
(RDT-M—3-27T(4-76)) 
Seamless ferritic alloy steel pipe (ASME SA-335 with additional 
requirements), 1:23683 (RDT-M—3-12T(4-76)) 
Stainless and alloy steel seamless tubes (ASME SA-213 with 
additional requirements), 1:23743 (RDT-M—3-2T(4-76)) 
Research and Development Adm Washington, 
D.C. (USA). Div. of Solar Energy 
ERDA solar heating and cooling demonstration program 
structure. Final report, 1:23074 (ERDA—76-81) 
Research and Development Administration, Washington, 
D.C. (USA). Office of Fossil Energy 
Coal demonstration plants. Quarterly report, July—September 
1975, 1:22458 (ERDA—76-32-3) 
Coal gasification. Quarterly report, July—September 1975, 
1:22444 (ERDA—76-30-3) 
Coal liquefaction. Quarterly report, July—September 1976, 
1:22496 (ERDA—76-33-3) 
Coal power and combustion. Quarterly report, July—September 
1975, 1:22399 (ERDA—76-31-3) 
Eyring Research Inst., Provo, Utah (USA) 
Experimental and process design study of a fast pyrolytic 
gasification process. Quarterly technical report No. 6, 
July—September 1975, 1:22463 (FE—1548-6) 


F 


Factory Mutual Research Corp., Norwood, Mass. (USA) 

Survey of supression of sodium fires in liquid metal fast breeder 
reactors, 1:23363 (ERDA—76-70) 

Federal Energy Administration, Washington, D.C. (USA) 

Relationship of oil companies and foreign governments, 1:23486 
(FEA—280-M) 

Fermi National Accelerator Lab., Batavia, Ill. (USA) 

Direct production of muons in the forward direction by 300- 
GeV protons on uranium, 1:24942 (CONF-760223—2) 

Unitary coupled channel deck model, 1:24966 (ANL-HEP- 
PR—76-24) 

Florida Power and Light Co., Miami (USA) 

Turkey Point Plant, Units 3 and 4. Semiannual operating report 
No. 7, July—December 1975, 1:23283 (DOCKET- 
50250—474) 

Florida State Univ., Tallahassee (USA). Dept. of Chemistry 

Factors in the complexation of lanthanides, 1:24065 
(ORO— 1797-63) 

Florida Univ., Gainesville (USA) 

Effectiveness factors in gas—solid reaction. Progress report, 
June 1, 1975—February 29, 1976, 1:22989 (ORO—4945-2) 

Experimental reactors for the study of gas—solid reactions. 
Progress report, June 1, 1975—February 29, 1976, 1:22990 
(ORO—4945-5) 

Solar Energy Study Group: June 1976 news items, 1:22996 
(NP—20959) 

Investigation of the unusual behavior of cesium-137 and other 
radionuclides in the Florida environment. Progress report, 
September 1, 1975—August 31, 1976, 1:24772 (ORO—4066- 
9) 
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Fluor Engineers and Constructors, Inc., Los Angeles, Calif. (USA) 
Evaluation of heat exchangers for Cresap testing, 1:22508 
(FE— 1517-28) 
Food and Drug Administration, Rockville, Md. (USA) 
7th annual national conference on radiation control: assuring 
radiation protection, April 27—May 2, 1975, Hyannis, Mass., 
1:24603 (DHEW/FDA— 76-8026) 
Ford Motor Co., Dearborn, Mich. (USA). New Concepts Research 


Ford/ERDA continuously variable transmission. Phase I. 
Transmission design. Progress report No. 9, January 1—March 
31, 1976, 1:23602 (COO— 2674-9) 

Fossil Research, Inc., Washington, D.C. (USA) 

Utilization of coal conversion process by-products. Quarterly 
report, December 27, 1975—March 27, 1976, 1:22517 
(FE— 1724-15) 

Foster Wheeler Energy Corp., Livingston, N.J. (USA) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant: phase II. Quarterly 
technical progress report, January—March 1976, 1:22460 
(FE— 1521-16) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant: phase II. Monthly 
technical progress report, April 1976, 1:22461 (FE—1521-17) 

Inst. Research Labs., Philadelphia, Pa. (USA) 

Proceedings of the workshop on dry cooling systems, 
Philadelphia, Pennsylvania, July 15—16, 1975, 1:23166 
(CONF-750764—) 

Franklin McLean Memorial Research Inst., Chicago, Ill. (USA) 

Quantitative evaluation of visual detection performance in 
medicine: ROC analysis and determination of diagnostic 
benefit, 1:24625 (FMI— 1000-766) 

Freie Univ. Berlin (F.R. Germany) 

Molybdate reactions of defined silicic acids, 1:24032 (ORNL- 

tr—4049) 


General Atomic Co., San Diego, Calif. (USA) 

Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
November 1, 1975—January 31, 1976, 1:23262 (GA- 

A— 13815) 

GCR safety p . Quarterly progress report for the period 
ending March 31, 1976, 1:23364 (GA-A— 13899) 

HTGR reprocessing wastes and development needs, 1:22923 
(GA-A— 13919) 

Solvent extraction feed preparation for HTGR fuel reprocessing: 
interim development report, 1:22899 (GA-A— 13858) 

Structure of chemical vapor deposited silicon carbide, 1:23950 
(GA-A— 13845) 

Tertiary roll crusher development. Interim report, 1:22897 (GA- 
A—12939) 

Thorium utilization program quarterly progress report for the 
period ending February 29, 1976, 1:22898 (GA-A— 13833) 

Electric Co., Philadelphia, Pa. (USA). Space Div. 

General Electric Company proposed demonstration Projects 
Matrix, commercial buildings, National Solar Demonstration 
Program, 1:23070 (COO/2683— 76/5) 

General Electric Company proposed management plan, 
commercial buildings, National Solar Demonstration Program, 
1:23069 (COO/2683— 76/3) 

Multi-Hundred Watt Radioisotope Thermoelectric Generator 
Program, LES 8/9 Program, MJS Program. Bi-monthly 
progress report, 1 May—30 June 1975, 1:22977 
(TID—27049) 

Multi-Hundred Watt Radioisotope Thermoelectric Generator 
Program, LES 8/9 Program, MJS Program. Bi-monthly 
progress report, 1 July—31 August 1975, 1:22978 
(TID—27050) 

Muiti-Hundred Watt Radioisotope Thermoelectric Generator 
Program, LES 8/9 Program, MJS Program, Bi-monthly 
progress report, 1 November—31 December 1975, 1:22980 
(TID—27052) 


HANFORD ENGINEERING DEVELOPMENT LAB., 


Multi-Hundred Watt Radioisotope Thermoelectric Generator 
Program, LES 8/9 Program, MJS Program. Bi-monthly 
progress report, 1 September—31 October 1974, 1:22979 
(TID—27051) 

Proposed demonstration projects matrix, commercial buildings, 
1:23073 (COO/2683—76/10) 

Proposed management plan, commercial buildings, 1:23071 
(COO/2683—76/8) 

test and evaluation plan, commercial buildings, 
1:23072 (COO/2683—76/9) 
General Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 

Systems Dept. 

BWR 8 x 8 fuel rod simulation using electrical heaters, 1:23367 
(GEAP—21207) 

Mark I 1/12-scale pressure suppression pool swell tests, 1:23373 
(NEDO— 13456) 

Plant unique uplift sensitivity, 1:23377 (NP—20951) 

Torus LOCA load conservatisms, 1:23376 (NP— 20943) 

General Electric Co., San Jose, Calif. (USA). BWR Projects Dept. 

Emergency core cooling tests of an internally pressurized, 
Zircaloy-clad, 8 x 8 simulated BWR fuel bundle, 1:23374 
(NEDO— 2023 1-A) 

General Electric Co., Santa Barbara, Calif. (USA) 
Reaction rate data. Number 52, 1:24838 (AD-A—015923) 
Reaction rate data. Number 51, 1:24832 (AD-A—014327) 
General Electric Co., Schenectady, N.Y. (USA) 

Economic and technical feasibility study of compressed air 
storage, 1:23406 (ERDA—76-76) 

“= Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor 

Safety engineering fourteenth quarterly report, 
November—December 1975 and January 1976, 1:23366 
(GEAP— 13923-14) 

Survey, Deaver, Colo. (USA) 

Explosi d fractures of selected announced underground 
nuclear tests, Yucca Flat, Nevada Test Site, Nevada, 
January—December 1974, 1:24808 (USGS—474-209) 

Georgia Inst. of Tech., Atlanta ‘USA) 

Single wheel gas turbine topping unit for coal burning power 

plants. Progress report, 1:23191 (ORO—4959-1) 
Georgia Univ., Athens (USA). Dept. of Chemistry 

Device for pressure control of a liquid chromatograph pump, 
1:24056 (SRO— 854-5) 

Georgia Univ., Athens (USA). Inst. of Ecology 

Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975—June 30, 1976, 
1:24577 (SRO— 639-16) 

fuer Kernforschung m.b.H., Karisruhe (F.R. Germany) 

TAMARA: a uranium extraction plant for demonstrating 
computerized control of reprocessing, 1:22906 (ORNL- 
tr—4169) 

Gilbert;Commonwealth, Reading, Pa. (USA) 

Computation of radiological consequences using INHEC 

computer program, 1:23365 (GAI-TR—101NP-A) 


Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (F.R. 
Germany). Bereich Kerncliemie und Reaktor 
Cesium desorption from fuel element graphite A3, 1:23250 
(ORNL-tr—4178) 
Cesium diffusion in fuel element graphite A3, 1:23251 (ORNL- 
tr—4176) 
Hanford Engineering Development Lab., Richland, Wash. (USA) 
Clinch River Breeder Reactor Plant technical review, Spring 
1976, 1:23261 (CRBRP-PMC— 76-03) 
Coolant boiling in the beginning-of-life core during overpower 
excursions, 1:23369 (HEDL-SA—993) 
Evaluation of neutron yields from spontaneous fission of 
transuranic isotopes, 1:25015 (HEDL-SA—973) 
High-*“Pu fuel worth in the Fast Test Reactor Engineering 
Mockup, 1:23346 (HEDL-TME—76-31) 
Irradiation creep/swelling interactions, 1:23263 (HEDL- 
SA-- 1022) 
LMFBR mixed oxide fuels development semi-annual report, 
July—December 1975, 1:23265 (HEDL-TME— 76-24) 
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Multi-channel grouping techniques for conducting reactor safety 
studies, 1:23370 (HEDL-SA—996) 

Reactor materials performance predictions using damage 
functions: is of fluence limit uncertainties, 1:23264 
(HEDL-TME—75-43) 

Revised FFTF cladding temperature integrity limit and update 
evaluation of the FFTF fuel pin transient design procedure, 
1:23347 (HEDL-TME— 76-32) 

Hanover Petroleum Corp., Dallas, Tex. (USA) 

Little Tom Thermal Recovery Demonstration Project, Zavala 

County, Texas, 1:22626 (BERC/TPR—76/1) 
Diamond Labs., Washington, D.C. (USA) 

High energy laser technology assessment. Volume |. The 
technology assessment: an initial study. Final report, Sep 
1973—Jan 1975, 1:24158 (AD-A—010100) 

High energy laser technology assessment. Volume 2. Project 
Manager's report: history and lessons learned. Final report, 
Sep 1973—Jan 1975, 1:24159 (AD-A—010101) 

Significance of crystal-field parameters for the quartet I term of 
Nd(+3) in CaWO,. Technical report, 1:23965 (AD- 
A—011251) 

Hittman Associates, Inc., Columbia, Md. (USA) 

Coefficient of performance for solar-powered space cooling 
systems, 1:23067 (CONF-760618—1) 

Technology assessment of the transition to advanced automotive 
propulsion systems, 1:23586 (NSF/RA/X—74-010A) 

Univ. (F.R. Germany). Inst. fuer Physik und 


Meteorologie 
Significance of the wax structure in leaves for the sensitivity of 
plants to air pollutants, 1:24469 (ORNL-tr—4120) 
Holebeam, Inc., Paramus, N.J. (USA) 
High efficiency TEMo, mode Nd: Laser study program. Final 
report, Jun 1972—Jul 1973, 1:24191 (AD-A—014838) 
Inc., Minneapolis, Minn. (USA). Systems and Research 


Solar pilot plant, phase I. Quarterly report No. 1, 
July—December 1975, 1:23048 (SAN/1109—76/T1) 
Houston Univ., Tex. (USA) 
Implementation of a hydrogen energy system in Texas. Project 
N/T-S, final report, 1:22983 (NSF-RA-N—74-250) 
Potential for energy conservation in industrial operations in 
Texas. Final report, 1:23578 (NSF-RA-N—74-231) 
Resources and utilization of Texas lignite. Project N/T-2, final 
report, 1:22401 (NSF-RA-N—74-247) 
Hughes Research Labs., Malibu, Calif. (USA) 
Excimer lasers. Semiannual technical report, 1 Oct 1974—31 
Mar 1975, 1:24172 (AD-A—011925) 
Plasma cathode for E-beam lasers. Semiannual technical report 
No. 5, 1 Jul—31 Dec 1974, 1:24176 (AD-A—012529) 
Plasma cathode for E-beam lasers. Semiannual technical report 
No. 6, 1 Jan—30 Jun 1975, 1:24193 (AD-A—014902) 
Hydrocarbon Research, Inc., Trenton, N.J. (USA). Research and 
Development Lab. 
Horizontal centrifuge operation for H-Coal liquid-solids 
separation, 1:22513 (TID—27061) 


IBM Watson Research Center, Yorktown Heights, N.Y. (USA) 
Relaxation studies of thin films and ion-implanted materials. 
Final report, 15 Apr 1972—31 May 1975, 1:23829 (AD- 
A—015595) 
Idaho National Engineering Lab., Idaho Falls (USA) 
COMCAN: a computer program for common cause analysis, 
1:25151 (ANCR—1314) 
Core thermal response during Semiscale Mod-1 blowdown heat 
transfer tests, 1:23360 (ANCR-NUREG— 1285) 
Emergency fluidization and bed removal during fluidized-bed 
solidification of commercial wastes, 1:22924 (ICP— 1088) 
Status report: development and evaluation of alternative 
treatment methods for commercial and ICPP high-level 
solidified wastes, 1:22925 (ICP—1089) 
IIT Research Inst., Chicago, Ill. (USA) 
Development of engineering data on the mechanical and 
physical properties of advanced composites materials. Final 
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technical report, 1 Jun 1971—30 Nov 1973, 1:23981 (AD- 
A—015907) 

IMinois Inst. of Tech., Chicago (USA). Dept. of Physics 

Thermal and electrical measurements on solids at low 
temperatures. Progress report No. 10, 1:23939 (COO— 1629- 
57) 

Illinois State Geological Survey, Urbana (USA) 

Petrographic and mineralogical characteristics of carbonate 
rocks related to sorption of sulfur oxides in flue gases, 
1:22555 (EGN—38) 

Sulfur reduction of Illinois coals: washability tests, 1:22431 
(EGN—34) 

Illinois Univ., Urbana (USA). Dept. of Electrical Engineering 
Excitation efficiency and energy storage capabilities of high- 

pressure rare gas—metal vapor mixtures. Progress report, 
1:24204 (COO—2790-1) 

Motions in the ionosphere. Technical report No. 55, 1:24830 
(AD-A—013780/2ST) 

Illinois Univ., Urbana (USA). Materials Research Lab. 

Science of materials progress report, July 1, 1975—June 30, 
1976, 1:23678 (COO— 1198-1177) 

Informatics, Inc., Rockville, Md. (USA) 

Cumulative author index for Soviet laser bibliographies, Nos. 
13—18, July 1973—December 1974. Interim report, 1:24157 
(AD-A—010035) 

Institute of Gas Technology, Chicago, Ill. (USA) 

Description of the Solar-MEC field test installation, 1:23066 
(CONF-750712—13) 

Production of methane using offshore wind energy. Final report, 
1:23152 (ERDA/NSF/993—75/T1) 

International Atomic Energy Agency, Vienna (Austria) 

Hot atom chemistry status report. Panel proceedings series. 
Proceedings of a panel on the status of hot atom chemistry 
and its relation to other fields of science and technology held 
in Vienna, May 13—17, 1974, 1:24092 (STI/PUB—393) 

Nuclear techniques in geochemistry and geophysics. Panel 
proceedings series. Proceedings of a panel on nuclear 
techniques in geochemistry and geophysics held in Vienna, 
November 25—29, 1974, 1:24785 (STI/PUB—425) 

International Business Machines Corp., Hopewell Junction, N.Y. 

(USA). East Fishkill Lab. 

Crystal properties as influenced by crystallographic 
imperfections. High-energy ion implantation. Final report, | 
Jul 1973—30 Nov 1974, 1:24023 (AD-A—012554) 

Silicon ribbon growth by a capillary action shaping technique. 
Quarterly progress report No. 3, March 15, 1976, 1:23035 
(ERDA/JPL/954144—76/) 

InterTechnology Corp., Warrenton, Va. (USA) 

Page Jackson Elementary School, Jefferson County Schools, 
Charles Town, West Virginia: low energy building; solar 
heating and cooling system; HVAC design and bid package. 
Progress report. Parts I—III, 1:23079 (ORO—4926-1) 

Iowa State Univ. of Science and Technology, Ames (USA) 

Crystallography of preferred growth in lead—tin alloys, 1:23686 
(IS-T—718) 

Electrical switching in bulk samples of 0.15As-0.12Ge-0.73Te 
glass, 1:24000 (IS-T—724) 

Electroreflectance of single crystal metals, 1:23777 

I. Cis-dichlorodi ineplatinum(II). Aquation equilibria and 
isotopic exchange of chloride ligands with free chloride and 
tetrachloroplatinate(II). II. The Szilard—Chalmers effect in 
solid-state systems containing the octa-#3-chloro-octahedro- 
hexamolybdenum (II) cluster, 1:24069 (IS-T—712) 

Towa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst. 

Quantitative x-ray powder diffraction analyses of clays using an 
orienting internal standard and pressed disks of bulk shale 
samples, 1:24522 (IS-ICP—18) 

lowa Univ., lowa City (USA) 

Simulation of parametric instability effects in a beam-plasma 

system, 1:25120 
Iowa Univ., Iowa City (USA). Dept. of Physics and Astronomy 

Galactic cosmic ray intensity 0.99 to 5.26 a.u. from the Sun. 

Progtess report, 1:24814 (AD-A—014613) 


J 


Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 

Research Establishment 

Beam focusing in multiaperture ion sources, 1:25139 (ORNL- 
tr—4167) 

Japan Atomic Energy Research Inst., Tokyo 

Make-up of injector test stand (ITS-1) and preliminary results 

with Model-I ion source, 1:25141 (ORNL-tr—4168) 
Jet Propulsion Lab., Pasadena, Calif. (USA) 

Assessment of the technology required to develop photovoltaic 
power systems for large-scale national energy applications, 
1:23043 (NSF-RA-N—74-072) 

Assessment of the technology required to develop photovoltaic 
power systems for large-scale national energy applications, 
1:23044 (NSF-RA-N—74-072) 

Program definition for the development of geothermal energy. 
Volume I. Background and program definition summary, 
1:23511 (JPL—5040-6(Vol.1)) 

Program definition for the development of geothermal energy. 
Volume II. Program definition development rationale and 
subprogram descriptions, 1:23512 (JPL—5040-6( Vol.2)) 

Program definition for the development of geothermal energy. 
Volume III. Appendixes, 1:23513 (JPL—5040-6( Vol.3)) 

Hopkins Univ., Baltimore, Md. (USA) 

Phytoplankton growth, dissipation, and succession in estuarine 
environments, 1:24586 (COO—3278-35) 

Johns Hopkins Univ., Baltimore, Md. (USA). Chesapeake Bay Inst. 

Phosphorus dynamics in some coastal plain estuaries, 1:24574 
(COO— 3279-18) 

Johns Hopkins Univ., Baltimore, Md. (USA). McCollum-Pratt Inst. 

Mechanisms of bioluminescence, ch and of 
their regulation. Progress report, one year period through 
March 1976, 1:24608 (COO—3277-41) 


The spatial relationship between the evening radar aurora and 
field-aligned currents. Interim report, 1:24840 (AD- 
A—016177) 


Kaman Sciences Corp., Colorado Springs, Colo. (USA) 

GO evaluation of a PWR spray system. Final report, 1:23387 
(PB—245114) 

Kansas State Univ., Manhattan (USA). Dept. of 

Experimental investigation of the chemistry of excited states of 
rare gases. Quarterly progress report, January 15, 1976—April 
15, 1976, 1:24892 (COO— 2807-2) 

Kansas State Univ., Manhattan (USA). Dept. of Physics 

Deformation lengths from scattering of strongly interacting 
projectiles, 1:24987 (COO—2130-200) 

Kent State Univ., Ohio (USA) 

Energetic-neutron spectrometry. Progress report, | June 

1975—31 May 1976, 1:24358 (COO—2231-31) 
Kent State Univ., Ohio (USA). Dept. of Physics 

Spark chamber spectrometry and space radiation studies. III. 
Final report, 1 Apr 1972—30 Jun 1975, 1:24362 (AD- 
A—016766) 

ungszentrum Karlsruhe (F.R. Germany) 

Environmental impact of nuclear power stations and 
reprocessing plants, 1:23339 (GERRSR—24) 

Environmental pollution from nuclear power plants and 
reprocessing plants, 1:23338 (GERRSR—26) 

Filter Program, 1:23249 (GERRSR—25) 

Post-accident recirculation air filter for separating fission 
products from the atmosphere of the reactor containment, 
1:23275 (GERRSR—27) 

Kewanee Oil Co., Shidler, Okla. (USA) 

North Stanley Project, Tertiary Recovery Project, Osage County, 

Oklahoma. Report of operations, 1:22625 (BERC—0029-6) 
Knolls Atomic Power Lab., Schenectady, N.Y. (USA) 

Two-level finite element computation, 1:25156 (KAPL- 

P—4048) 


LOS ALAMOS SCIENTIFIC LAB., N.MEX. (USA) 


Kunreuther (F.) Associates, Inc., New York (USA) 
Technical feasibility and process integrity of the consol synthetic 
fuel process, 1:22506 (ERDA—76-78) 
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Lehigh Univ., Bethlehem, Pa. (USA). Dept. of Geological Sciences 

Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, June 1, 1974—July 31, 1975, 1:23411 
(NSF/RANN/SE/P—4I6180-000/FR/75/1) 

Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Study, design and fabricate a cold crucible system. Final report, 

1 Nov 1973—28 Feb 1975, 1:23948 (AD-A—013779/4ST) 
Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed 

Palo Alto Research Lab. 

Analysis of 4.3 micrometer ICE CAP data. Final report, | Jul 
1973—30 Jun 1974, 1:24835 (AD-A—014847) 

Failure mechanisms in composite systems. Final report, | Jun 
1974—1 Jun 1975, 1:23980 (AD-A—015885) 

Les Alamos Scientific Lab., N.Mex. (USA) 

78 mm stem (2 Jul 1974) (Engineering Materials), 1:24109 
(CAPE—2453) 

Absolute differential cross sections over the entire angular range 
for the reaction *H(d,n)*He at 7.0 and 10.0 MeV, 1:24984 
(LA—6262-MS) 

Adiabatic elastic moduli of single crystal pentaerythritol 
tetranitrate (PETN), 1:24385 (LA-UR—76-1168) 

Analysis of evidence for an irreproducible martensite-like 
behavior in actinide metals and alloys below room 
temperature, 1:23721 (LA—6361-MS) 

Application of nondestructive testing techniques to the analysis 
of archeological materials, 1:24039 (LA-UR—76-622) 

Catalogue of satellite photography of the active volcanoes of the 
world, 1:24523 (LA—6297-MS) 

Ceramics in controlled thermonuclear devices, 1:25144 (LA- 
UR—76-1210) 

Characterization of normal and neoplastic mammalian cells by 
multiparameter flow-system analysis methods, 1:24616 (LA- 
UR—76-919) 

Collisionless dissociation of polyatomic molecules by 
multiphoton infrared absorption, 1:24893 (LA-UR—76-1001) 

Comparison of different image restoration methods, 1:25159 
(LA-UR—76-564) 

Computer-generated movies at Los Alamos Scientific 
Laboratory: another dimension in man—machine calculations, 
1:25158 (LA-UR—76-317) 

Computing the Smith normal form of a matrix, 1:25160 (LA- 
UR—76-594) 

Contamination limits for real and personal property. 
report, July—December 1975, 1:24541 (LA—6337-PR) 

Crystal structures of cerium metal at high pressure, 1:23720 
(LA—6251) 

Defining computer documentation audiences, 1:25189 (LA- 
UR—76-1141) 

Detonation characteristics of liquid nitric oxide, 1:24384 (LA- 
UR—76-1149) 

Discovery of a 7.6-hour high-spin isomer of einsteinium-256, 
1:25009 (LA-UR—76-1051) 

Discovery of fermium-259, 1:25016 (LA-UR—76-1055) 

Energy budget of the volcano Stromboli, Italy, 1:24792 
(LA—6308-MS) 

Energy storage and transfer with homopolar machine for a linear 
theta-pinch hybrid reactor, 1:25136 (LA—6174) 

Few-body problem and pion-nuclear physics, 1:24983 (LA- 
UR—76-1212) 

Flow-systems analysis and characterization of protein contents 
and proliferating kinetics in ascites and solid tumors, 1:24615 
(LA-UR—76-918) 

Geosciences research at Los Alamos related to non-nuclear 
energy, 1:23137 (LA-UR—76-1327) 

Heat transfer in ***PuO, spheres, 1:22975 (LA—6340-MS) 

Hydrogen and carbon monoxide from decomposition of cerous 
carbonates, 1:22987 (LA-UR— 76-823) 
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Isobar propagation in the nuclear medium, 1:24975 (LA- 
UR— 76-1336) 

LASL electronic identification project and the effects of 
computers in the decision process, 1:24660 (LA-UR—76- 
1389) 

LIB-IV, a library of group constants for nuclear reactor 
calculations, 1:25035 (LA—6260-MS) 

Magnetic probe measurements of particle velocity profiles, 
1:24383 (LA-UR—76-1147) 

Multiple-exposure image-intensifier camera, 1:24375 (LA- 
UR—76-1148) 

Non-standard analysis and infinitesimals: an elementary survey, 
1:25157 (LA—6306-MS) 

Numerical calculation of flashing from long pipes using a two- 
field model, 1:23372 (LAMS-NUREG— 6330) 

Numerical calculation of two phase flow in a shock tube, 
1:24230 (LA-UR—76-917) 

Numerical method for two-dimensional unsteady reacting flows, 
1:24921 (LA-UR—76-1229) 

PDP-11 debugging tool, 1:25161 (LA-UR—76-1028) 

Phonon scattering in graphite, 1:24001 (LA—6314) 

Problems associated with large scientific data bases, 1:25190 
(LA-UR—76-1152) 

Program to solve the multigroup discrete ordinates transport 
equation in (x,y,z) geometry, 1:23303 (LA—6333-MS) 

Proposal to extend CSEWG neutron and photon multigroup 
structures for wider applications, 1:25034 (LA—6240-P) 

Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, 1:23968 (LA-UR— 76-1266) 

Separation of neodymium, uranium, and plutonium for mass 
spectrometric measurement of low (0.001 to 0.5%) burnup in 
mixed urani plutonium fuels, 1:24054 (LA—6288) 

Simple step-and-repeat precision copy camera, 1:24374 (LA- 
UR—76-1072) 

Solar heating handbook for Los Alamos, 1:23065 (CONF- 
750257—1) 

Spiral structure in galaxies: analogies, 1:24826 (LA-UR—76- 
603) 

Strains in a cantilever plate obtained from second derivatives of 
holographically measured mode shapes, 1:24097 (LA- 
UR—76-473) 

Survey of sampling techniques for defining respirable 
concentration and/or particle-size characteristics of aerosols, 
1:24464 (LA—6087) 

Thermal stress analysis of tungsten collimators heated by high- 
energy proton beams, 1:24303 (LA—6291-MS) 

Time-of-flight and dE/dx methods of particle identification, 
1:24329 (LA-UR—76-1128) 

Two dimensional homogeneous and heterogeneous detonation 
wave propagation, 1:24382 (LA-UR—76-988) 

Use of multiple 47 radiation sources for quasi-uniform 
irradiation of circular surfaces, 1:25036 (LA—6285-MS) 


Manitoba Univ., Winnipeg (Canada). Dept. of Physics 

Magnetic relaxation effects in PrCo; and Sm(x)nd(1-x)Cos 
induced by hydrogen and deuterium. Final report, 3 Dec 
1973—30 Sep 1974, 1:23757 (AD-A—011779) 

Martin Marietta Aerospace, Orlando, Fla. (USA) 

' Laser reliability prediction. Final technical report, 27 Dec 
1973—28 Feb 1975, 1:24200 (AD-A—016437) 

Martin Marietta Corp., Denver, Colo. (USA) 

Central receiver solar thermal power system, phase |. Progress 
report for period ending December 31, 1975, 1:23049 
(SAN/1110—76/T1) 

Maryland Univ., College Park (USA) 

Production and analysis of thermonuclear plasmas in high beta 
devices. Progress report, 1:25137 (ORO— 4514-3) 

Maryland Univ., College Park (USA). Dept. of Physics and 

Astronomy 

Inclusive particle production and anomalous muons in e*e~ 

collisions at SPEAR. Technical report No. 76-106, 1:24931 
(ORO— 2504-241) 
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Testing the muon number conservation law in anti nu/sub u/ + 

e-. Technical report No. 76-117, 1:24934 (ORO—2504-243) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Thermal properties. Period covered: January—March 1976, 
1:24386 (MHSMP—76-15C) 

Massachusetts Energy Policy Office, Boston (USA) 

Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the State, 
1:23076 (NP—20949) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Two-body final state coincidence measurements for fission like 

processes following + fusion, 1:24990 (BNL—21303) 
Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 

Aeronautics and Astronautics 

Open cycle coal fired MHD power generation. Final report, 21 
May 1971—31 May 1975, 1:23534 (FE—1209-1) 

—— usetts Inst. of Tech., Cambridge (USA). Fluid Mechanics 

Tunable lasers. Semiannual technical report, 1 Jan—30 Jun 
1975, 1:24183 (AD-A—013340) 

Massachusetts Inst. of Tech., Cambridge (USA). Research Lab. of 

Electronics 

Atmospheric-pressure gas lasers. Final report, 1 Jun 1972—31 
May 1975, 1:24185 (AD-A—013532) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 
lonospheric limitations on radar accuracy at L-band. Technical 
note, 1:24829 (AD-A—013731/S5ST) 

Optics research: 1974:2. Semiannual report, | Jul—31 Dec 
1974, 1:24162 (AD-A—010476) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Development of optimum conditions for drying ion exchange 
resin in a fluidized bed dryer, 1:22892 (ORNL/MIT—224) 

Evaluation of aeroso! generation and counting techniques, 
1:24468 (ORNL/MIT—228) 

Flooding characteristics of packed columns with high efficiency, 
1:24055 (ORNL/MIT— 223) 

Massachusetts Univ., Amherst (USA) 

Analysis of the thermal and nutrient properties of the condenser 
discharge plume created by an Ocean Thermal Difference 
Power Plant, 1:23056 (NSF-RA-N—74-185) 

Analytical chemistry pertaining to oil shale and shale oil. 
Proceedings of conference—workshop held at Washington, 
DC, June 24—25, 1974, 1:22872 (CONF-7406121—) 

Evaluation of the major and support fluid system necessary for 
the operation of a Rankine cycle ocean thermal diffference 
machine, 1:23057 (NSF-RA-N—74-264) 

Investigation of the feasibility of using windpower for space 
heating in colder climates. Third quarterly progress report 
covering the final design and manufacturing phase of the 
project, September to December 1975 , 1:23153 
(ERDA/NSF/00603—75/T1) 

Preliminary technology assessment of Ocean Thermal Gradient 
Energy Generation, 1:23055 (NSF-RA-N—74-085) 

Technical and economic feasibility of the ocean thermal 
differences process as a solar-driven energy process. First 
quarter 74 progress report, January 1, 1974—March 31, 1974, 
1:23058 (PB— 239374) ‘ 

McDonnell Aircraft Co., St. Louis, Mo. (USA) 

Electromagnetic effects of advanced composites. Final report, 1 
May—31 Dec 1974, 1:23984 (AD-A—010882) 

Memphis State Univ., Tenn. (USA). Center for Nuclear Studies 

Memphis State University Center for Nuclear Studies progress 
report, 1:25148 (ORO—4953-2) 

Miami Univ., Fla. (USA). Rosenstiel School of Marine and 

Atmospheric Sciences 

Progress report, | July 1975—30 June 1976, 1:24550 
(ORO— 3801-8) 

Michigan State Univ., East Lansing (USA) 

Dissolved organic matter and lake metabolism. Technical 
progress report, 1 July 1975—30 June 1976, 1:24548 
(COO— 1599-104(Pt.1)) 

— Univ., Ann Arbor (USA). Cavitation and Multiphase Flow 

Summary report, 1:23270 (PB—244254) 

Wet steam flow study. Progress report No. 1, 1:23386 

(PB—244255) 
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Michigan Univ., Ann Arbor (USA). Dept. of Chemical Engineering 
Studies on the separation of coal extract from mineral matter 
residue in the solvent refining of coal, 1:22516 (NSF-RA- 

N—74-262) 
Michigan Univ., Ann Arbor (USA). Great Lakes Research Div. 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, July 1, 1975—June 30, 1976, 1:24549 
(COO— 2003-26) 
— and Safety Administration, Washington, D.C. 


Mine emergency operations of the Mining Enforcement and 

Safety Administration, 1:22590 (MESA-IR— 1011) 
Minnesota Univ., Minneapolis (USA). Center for Studies of the 

Physical Environment 

Bioenergy Study Group: April 1976 news items, 1:22997 
(NP—20968) 

Ethanol and methanol: production schemes and use as fuels, 
1:23009 (NP—20971) 

Fuel-energy recovery from organic residues. Progress report. 
Consortium for the study of solid waste management, 
recycling options, and energy extraction, 1:23003 
(NP—20961) 

Methanol and ethanol: short history, current production, future 
and available literature, 1:23010 (NP—20972) 

Production of ethanol from wood wastes and agricultural crop 
residues, 1:23008 (NP—20952) 

Recovery of energy from farm solid wastes and timber 
production residues. Final report, March 7—September 30, 
1975, 1:22995 (NP—20954) 

Solar Energy Study Group: June 1976 news items, 1:22996 
(NP—20959) 

Mission Research Corp., Santa Barbara, Calif. (USA) 

A radiation diffusion and hydrodynamics code for low-altitude 
multiple bursts. Topical report, 1 Apr 1972—30 Sep 1973, 
1:24397 (AD-A—015667) 

ARCTIC code electron deposition theory with application to 
project Excede. HAES report No. 10. Topical report, 1 Oct 
1974—1 Feb 1975, 1:24836 (AD-A—014966) 

Implications of vortex theory for fireball motion. Final report, 
Apr—Nov 1974, 1:24395 (AD-A—013130) 

Similarity solutions and blast wave phenomena. Topical report, 1 
Nov 1973—30 Sep 1974, 1:24394 (AD-A—011100) 

X-ray induced currents on the surface of a metallic sphere. 
Topical report, Aug 1973—Sep 1974, 1:25060 (AD- 
A—012654) 

Mitre Corp., McLean, Va. (USA) 

Energy use and climate. Possible effects of using solar energy 
instead of '’stored’’energy, 1:23033 (NSF-RA-N—75-052) 

Wind machines, 1:23149 (NSF-RA-N—75-051) 

Mound Lab., Miamisburg, Ohio (USA) 

Chromatographic measurement of hydrogen isotopic and 
permanent gas impurities in tritium, 1:24029 (MLM—2308) 

Development and evaluation of DOP generators for special uses, 
1:24098 (MLM—2306) 

Fueled viking generator S/N 106 acceptance vibration test 
report, 1:22968 (MLM—2196) 

Spin crimping concept and process equipment for assembling 
components, 1:24387 (MLM—2279) 

Suitability of Tophet C-Alloy 52/Kovar components to hydrogen 
environments, 1:23688 (MLM—2289) 

Muenster Univ. (F.R. Germany). Inst. fuer Physikalische Chemie 

H/D separation factors in electrolysis and diffusion using Pd and 
Pd/Ag membranes, 1:24072 (ORNL-tr—4174) 


National Aeronautics and Space Administration, Cleveland, Ohio 

(USA). Lewis Research Center 

Flat-plate solar-collector performance evaluation with a solar 
simulator as a basis for collector selection and performance 
prediction, 1:23101 (NASA-TM-X—71793) 

Generalized correlation of experimental flat-plate collector 
performance, 1:23102 (NASA-TM-X—71832) 

Initial comparisons of solar collector performance data obtained 
out-of-doors and with a solar simulator, 1:23097 (NASA-TM- 
X—71626) 


NATIONAL TECHNICAL INFORMATION SERVICE, 


Low-cost, air mass 2 solar simulator, 1:23096 (NASA-TM- 
X—3059) 

Solar collector performance evaluation with the NASA-Lewis 
solar simulator. Results for an all-glass evacuated-tubular 
selectively-coated collector with a diffuse reflector, 1:23098 
(NASA-TM-X—71695) 

Standardized performance tests of collectors of solar thermal 
energy. A flat-plate collector with a single-tube serpentine 
flow distribution, 1:23103 (NASA-TM-X—73417) 

Standardized solar simulator tests of flat plate solar collectors. I. 
Soltex collector with two transparent covers, 1:23100 (NASA- 
TM-X—71738) 

Variation of solar-selective properties of black chrome with 
plating time, 1:23099 (NASA-TM-X—71731) 

ational Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic 


Superconducting devices and materials. A literature survey 
issued quarterly, January—March 1976. Issue No. 76-01, 
1:24139 (NP—20931) 

National Bureau of Standards, Washington, D.C. (USA) 

Low energy scanned electron-beam dose distributions in thin 
layers. Final report, 1:24355 (COM—75-50303) 

National Bureau of Standards Reactor (Misc). Progress report 
on new fuel storage facilities, 1:23282 (DOCKET-50184—43) 

Noble metal constitution diagrams. Part II. Final report, 1:23710 
(COM—75-11448) 

Optical materials characterization. Semiannual technical report, 
1 Jan 1975—31 Jul 1975, 1:24203 (COM—75-11375) 

National Bureau of Standards, Washington, D.C. (USA). Center for 

Radiation Research 

Interactions of high energy particles with nuclei. Final report, 
1:24954 (COM—75-11366) 

National Bureau of Standards, Washington, D.C. (USA). Inst. for 

Materials Research 

Materials research for clean utilization of coal. Quarterly 
progress report, 1:22464 (FE— 1749-6) 

Bureau of Standards, Washington, D.C. (USA). Office of 

Energy Conservation 

Energy Conservation Program Guide for Industry and 
Commerce (EPIC), 1:23563 (NBS-Handbook— 1 15(Suppl.!)) 

National Environmental Research Center, Las Vegas, Nev. (USA) 

Symposium on noble gases, September 24—28, 1973, Las 

Vegas, Nevada, 1:24473 (CONF-730915—) 
National Lead Co. of Ohio, Cincinnati (USA) 

Availability and costs of excess depleted uranium from ERDA 
inventories for DOD programs, 1:22890 (NLCO— 1135) 

aaa, Oceanic and Atmospheric Administration, Boulder, Colo. 

Program development plan improvement of solar radiation data, 
1:23019 (NP—20938) 

National Science Foundation, Washington, D.C. (USA) 

Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6—10, 1975, 1:23831 (CONF-751006—P1) 

Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6—10, 1975, 1:23887 (CONF-751006—P2) 

National Technical Information Service, Springfield, Va. (USA) 

Carbon dioxide lasers. Volume |. 1970— 1974 (a bibliography 
with abstracts). Report for 1970—1974, 1:24205 
(NTIS/PS—75/473) 

Carbon dioxide lasers. Volume 2. 1975 (a bibliography with 
abstracts). Report for 1964—Jun 1975, 1:24206 
(NTIS/PS—75/474) 

Dye lasers (a bibliography with abstracts). Report for 1964—Jun 
1975, 1:24207 (NTIS/PS—75/539) 

Electrostatic precipitators for air pollution control. A 
bibliography with abstracts. Search period covered, 
1964—June 1975, 1:24467 (NTIS/PS—75/587) 

Magnetic bubble domains (a bibliography with abstracts). 
Report for 1964—Aug 1975, 1:25164 (NTIS/PS—75/686/6S 
T) 

Minicomputers (a bibliography with abstracts). Report for 
1964—Jun 1975, 1:25163 (NTIS/PS—75/572) 

Natural gas. Part 1. Supply, demand, and utilization. A 
bibliography with abstracts. Search period covered: 
1964—May 1975, 1:22854 (NTIS/PS—75/463) 

Stress corrosion of stainless steel (a bibliography with abstracts). 
Report for 1964—Sep 1975, 1:23806 (NTIS/PS—75/786) 
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Stress corrosion of steel (a bibliography with abstracts). Report 
for 1964—Sep 1975, 1:23805 (NTIS/PS— 75/785) 

Titanium and titanium alloy creep (a bibliography with 
abstracts). Report for 1964—Jul 1975, 1:23741 


Development Center, Warminister, Pa. (USA). Air 

Vehicle Technology Dept. 

Effects of graphite-epoxy composite materials on the corrosion 
behavior of aircraft alloys. Phase report, 1:23793 (AD- 
A—010127) 

Naval Ordnance Lab., White Oak, Md. (USA) 

Hypersonic two-phase flow with massive blowing. Final report, 
19 Mar 1974—19 Mar 1975, 1:24229 (AD-A—013686/1ST) 

The effects of heavy water (D,O) as a catalyst in a CO,—N, 
gasdynamic laser, 1:24160 (AD-A—010196) 

Naval Postgraduate School, Monterey, Calif. (USA) 

A regenerative carbon dioxide gas dynamic laser, 1:24184 (AD- 
A—013469) 

An experimental analysis of a shock wave for use in a 
cylindrical gas dynamic laser, 1:24187 (AD-A—014633) 

Experimental investigation of the starting process of short 
diffusers for gas dynamic lasers, 1:24186 (AD-A—014556) 

Transient thermal stress analysis of composite structures 
including continuously varying properties, 1:23985 (AD- 
A—016572) 

Naval Research Lab., Washington, D.C. (USA) 

A test for the viability of fluid codes in the collisionless regime. 
Interim report, 1:25109 (AD-A—011815) 

Activation counters for pulsed neutron sources. Interim report, 
1:25083 (AD-A—014584) 

An interpretation of soliton formation and 
instabilities. Interim report, 1:25073 (AD-A—01 1432) 

ARPA/NRL x-ray laser program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | January 
1975—30 June 1975, 1:24198 (AD-A—015872) 

ARPA/NRL x-ray laser program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | Jul 1974—31 
December 1974, 1:24165 (AD-A—010516) 

Autoacceleration of intense electron beams by coaxial cavity 
structures. Interim report, 1:24292 (AD-A—015307) 

Collective ion acceleration in a converging waveguide. 
Memorandum report, 1:24294 (AD-A—015940) 

Diode focusing of hollow relativistic electron beams. Interim 
report, 1:25093 (AD-A—012467) 

Ion heating by expansion of beam-heated plasma. Memorandum 
report, 1:25072 (AD-A—011124) 

Irradiation effects on reactor structural materials. Semiannual 
progress report, 1 August 1974—31 January 1975, 1:23827 
(AD-A—010510) 

Irradiation effects on reactor structural materials. Semiannual 
progress 1 Feb—31 Jul 1975, 1:23830 (AD- 
A—015619) 

Magnetic probe for use in intense electron beam environment. 
Memorandum report, 1:25082 (AD-A—014399) 

Metallurgical processing and superconducting parameters of the 
V;Ga A15 phase. Final report, 1:23760 (AD-A—015944) 

Modification of E-DEP-1 to run for high energy helium ions in 
nickel and type-316 stainless steel. Final memorandum report, 
1:23828 (AD-A—010512) 

Numerical studies of end losses from a linus theta pinch, 
1:25074 (AD-A—014857) 

Reformulation of the plasma inverse scattering problem. Interim 
report, 1:25084 (AD-A—015303) 

Report of NRL progress, 1:23766 (PB—245218) 

Stimulated collective scattering from a magnetized relativistic 
electron stream. Interim taemorandum report, 1:24959 (AD- 
A—010116) 

The effect of the recombination rates on the resonance line 
lasers in a dense plasma. Interim report, 1:24195 (AD- 
A—015306) 

The ion induced pinch and the enhancement of ion current by 
pinched electron flow in relativistic diodes. Interim report, 
1:25094 (AD-A—015275) 

Transport techniques for describing scattering and energy 

ition of energetic auroral electrons. Interim report, 
1:24842 (AD-A—016584) 
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Naval Ship Research and Development Center, Annapolis, Md. 

(USA) 

Switchgear investigations for a 400-hp c.c. superconductive 
propulsion system. Research and development report, 1:23559 
(AD-A—014872) 

Nebraska Univ., Lincoln (USA). Behlen Lab. of Physics 

Production of spontaneous polarization by elastic instabilities in 
piezoelectric materials. Final scientific report, 1:23958 (AD- 
A—015184) 

New Hampshire Univ., Durham (USA). Engineering Design and 

Analysis Lab. 

Seafloor-based system for surveying and maintaining subsea oil- 
gas production complexes, 1:22628 (EDAL—114) 

New Mexico Univ., Albuquerque (USA). Dept. of Geology 

Uranium deposits of The Grants, New Mexico mineral belt, 
1:22875 (GJBX—16(76)) 

North Carolina State Univ., Raleigh (USA). Dept. of Mechanical 
and Aerospace 

Research on solar energy storage subsystems utilizing the latent 
heat of phase change of paraffin hydrocarbons for the heating 
and cooling of buildings. Semi-annual report, September 1, 
1974—March 31, 1975, 1:23031 (NSF-RA-N—75-055) 


North Carolina Univ., Chapel Hill (USA). Dept. of Physics and 


Astronomy 

Deformation lengths from scattering of strongly interacting 
projectiles, 1:24987 (COO—2130-200) 

Studies of nuclear processes. Progress report, June 1, 
1975—May 31, 1976, 1:24848 (ORO—2408-109) 


North Dakota Geological Survey, Grand Forks (USA) 


Geology of the upper part of the Fort Union Group (Paleocene), 
Williston. Basin, with reference to uranium, 1:22876 
(GIBX—24(76)) 

Research and Technology Center, Hawthorne, Calif. 

(USA) 


Plasma electron gun. Final report, 26 Dec 1973—25 Feb 1975, 
1:24199 (AD-A—016257) 


Notre Dame Univ., Ind. (USA). Dept. of Civil Engineering 


Contamination of groundwater by heavy metals from the land 


disposal of flyash. Progress report, October 1, 
1975—December 31, 1975, 1:24531 (TID—27019) 


Nuclear Regulatory Commission, Washington, D.C. (USA) 


FIND: Catawba Nuclear Station, Units 1 and 2, 1:23285 
(FIND—50413-R1) 

FIND: Greene County Nuclear Power Plant, 1:23286 
(FIND—50549) 

FIND: Pressurized Water Reactor Reference Nuclear Power 
Plant. Standard Safety Analysis Report (SWESSAR-P1). Stone 
and Webster Engineering Corporation, 1:23287 (FIND- 
STN—50495-R1) 

Indexes to Nuclear Regulatory Commission issuances, January 
19—December 1975, 1:23288 (NRCI—75/INDEX-2) 

Personnel neutron dosimeters, 1:24356 (REG/G—8.14(6-76)) 

Power Reactor Docket Information, 1:23289 
(NUREG/PRDI—76/5) 

Power Reactor Docket Information, 1:23290 
(NUREG/PRDI—76/6) 

United States Nuclear Regulatory Commission and the 
agreement states: licensing statistics and other data, 1:22962 
(NP—20933) 


Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Standards ment 


Develop 

Code case acceptability: ASME Section III design and 
fabrication, 1:23295 (REG/G— 1.84(Rev.6)(5-76)) 

Design basis floods for nuclear power plants, 1:23402 
(REG/G— 1.59(Rev.1)(4-76)) 

General fire protection guide for fuel reprocessing plants, 
1:22905 (REG/G—3.38(6-76)) 

Preparation of an environmental report to support a rule making 
petition seeking an exemption for a radi lid 
product, 1:24784 (REG/G—6.7(Rev.1)(6-76)) 


Nutech, San Jose, Calif. (USA) 


Description of short term program. Plant unique torus support 

systems and attached piping analysis, 1:23235 (NP—20941) 
Interim structural evaluation of pool swell loads on suppression 
chamber of Peach Bottom Plant, 1:23368 (GEN—08-001) 
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Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

HEXEREI: a multi-channel heat conduction convection code for 
use in transient thermal hydraulic analysis of high- 
temperature, gas-cooled reactors. Interim report, 1:23371 
(K/CSD/TM—1) 

Theory and application of engineering models for cross-flow and 
counterflow induced-draft cooling towers, 1:23306 
(K/CSD—1) 

Welding program for supporting a large plant expansion, 
1:22886 (K-M—6128) 

Nationa! Lab., Tenn. (USA) 

Actinide transmutation; fission or fusion reactors studies: a 
review, 1:23301 (CONF-760622—3) 

Advances in the sample preparation and the detector for a 
combined solvent extraction-liquid scintillation method of low- 
level plutonium measurement, 1:24040 (ORNL/TM—5166) 

Analysis of the GCFR pin streaming experiment performed at 
the TSF, 1:23255 (CONF-760622— 10) 

Analysis of the TSF-FFTF inconel experiment: calculations of 
neutron transport and secondary gamma-ray production and 
transport in inconel, 1:23349 (ORNL/TM—4959) 

Application of the ORRMIS geographical digitizing and 
information system using data from the Carets Project, 
1:24525 (ORNL/RUS— 12) 

Background information for interim methods of inelastic analysis 
or high-tempterature reactor components of 2 1/4 Cr—1 Mo 
steel, 1:23268 (ORNL/TM—5226) 

Biomedical Computing Technology Information Center: 
introduction and report of early progress, 1:25188 (CONF- 
760555—1) 

Bulk Shielding Facility quarterly report, July, August, and 
September of 1975, 1:23350 (ORNL/TM— 5356) 

Bulk shielding facility quarterly report, October, November, and 
December of 1975, 1:23351 (ORNL/TM— 5448) 

CATCH: computer assisted topography, cartography, and 
hypsography. Part I. MAPROJ: a subroutine package for a 
number of common map projections, 1:25167 
(ORNL/TM—3790(Pt1.)) 

CATCH: computer assisted topography, cartography, and 
hypsography. Part IV. SEESIJ: a subroutine package for 
determining the visibility of objects throughout a region, 
1:25169 (ORNL/TM—3790(Pt.4)) 

CATCH: Computer Assisted Topography, Cartography, and 
Hypsography. Part Ill. PERSPX: a subroutine package for 
perspective and isometric drawings, 1:25168 (ORNL- 
TM—3790(Pt.3)) 

Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1:22402 (ORNL—5159) 

Coal Technology Program progress report for April 1976, 
1:22512 (ORNL/TM—5479) 

Comparison of several Kalman filter models for establishing 
MUF, 1:22942 (CONF-760622— 26) 

Core barrel motion calibration factor calculation, 1:23242 
(CONF-760622—5) 

Data testing of the 126/36 neutron-gamma ENDF/B-IV coupled 
library for LMFBR core and shield anaysis, 1:23258 (CONF- 
760622— 17) 

Derivation of the point spread function for zero-crossing- 
demodulated position-sensitive detectors, 1:24330 
(ORNL—5081) 

Design data and safety features of commerical nuclear power 
plant, 1:23236 (ORNL/NSIC—96) 

Development and implementation of a mechanical properties 
data storage and retrieval system, 1:23742 
(ORNL/TM—5330) 

Development of processes and equipment for the refabrication 
of HTGR fuels, 1:22893 (ORNL/TM—5334) 

Difference equations to represent neutron transport with 
diffusion theory, 1:25033 (CONF-760622—8) 

Effect of stress relief parameters on the mechanical properties of 
pressure vessel steels and weldments, 1:23736 (CONF- 
760547—2) 

Effects of impurities on PuO, dissolution in nitric-hydrofluoric 
acid solutions, 1:22896 (CONF-760622—9) 


OAK RIDGE NATIONAL LAB., TENN. (USA) 


Engineering development studies for molten-salt breeder reactor 
processing No. 22, 1:22902 (ORNL/TM—5041) 

Environmental considerations and regulations, 1:24503 (CONF- 
760542—1) 

Fission product beta and gamma energy release. Quarterly 
progress report for October—December 1975, 1:25017 
(ORNL/TM—5272) 

Fission product beta and gamma energy release. Quarterly 
progress report for January—March 1976, 1:23383 
(ORNL/NUREG/TM—23) 

FLODIS: a computer model to determine the flow distribution 
and thermal response of the Fort St. Vrain reactor, 1:23248 
(ORNL/TM—5365) 

Full scale Cask Program at ORNL, 1:24153 (CONF-760813—1) 

Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6—10, 1975, 1:23831 (CONF-751006—P1) 

Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6—10, 1975, 1:23887 (CONF-751006—P2) 

Gas-cooled fast reactor program progress report for January 1, 
1974—June 30, 1975, 1:23266 (ORNL—5119) 

GeMSAEC system 2A (Aug 1973) (Engineering Materials), 
1:24275 (CAPE—2457) 

Guide to the selection, training, and licensing or certification of 
reprocessing plant operators. Volume I, 1:22903 
(ORNL/TM—5323) 

Guide to the selection, training, and licensing or certification of 
reprocessing plant operators. Volume Il. Second volume of 
ORNL/TM—5323, 1:22904 (ORNL/TM—5324) 

High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress 
report, January 1, 1976—March 31, 1976, 1:23379 
(ORNL/NUREG/TM— 13) 

Historical information on ORNL proposals for ECCS testing, 
1:23384 (ORNL/TM—5032) 

HTGR safety studies for the Division of Systems Safety, U.S. 
Nuclear Regulatory Commission. Monthly progress report for 
April 1976, 1:23381 (ORNL/NUREG/TM—20) 

Indices, a technique for using large spatial data bases, 1:24526 
(ORNL/RUS— 15) 

Inferences about rare events, 1:25166 (ORNL/CSD— 12) 

Information center as a technical institute unifying a user 
community, 1:25187 (CONF-760510—1) 

In-line monitoring of effluents from HTGR fuel particle 
preparation using a time-of-flight mass spectrometer, 1:23247 
(CONF-760532—2) 

Isotope separations section progress report for quarter ending 
March 31, 1976, 1:24070 (ORNL/TM—5465) 

Isotopic power materials development. Quarterly progress report 
for period ending March 31, 1976, 1:22976 
(ORNL/TM— 5482) 

Linear triangle finite element formulation for multigroup 
neutron transport analysis with anisotropic scattering, 1:25038 
(ORNL/TM—5281) 

Liquid scintillation alpha counting and spectrometry and its 
application to bone and tissue samples, 1:24327 (CONF- 
760640—1) 

LMFBR aerosol release and transport program. Quarterly 
progress report, October—December 1975, 1:23378 
(ORNL/NUREG/TM—9) 

Macroscopic folded form factors for '"*C + C inelastic 
scattering, 1:24985 (CONF-760424—5) 

Measured internal gas-flow conductance of an operating GCFR 
fuel rod, 1:23256 (CONF-760622— 11) 

Measurement of the neutron total cross section of sodium, 
1:24991 (CONF-760622— 12) 

Measurements and calculations of neutron fluxes through a 
simulation of the CRBR upper axial shielding, 1:23257 
(CONF-760622— 15) 

Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
hydrogen and nine hydrocarbon gases, 1:25027 
(ORNL/TM—5 165) 

Methods of analyses for the chemical characterization of high 
temperature gas-cooled reactor fuel, 1:23246 (CONF- 
760532—1) 
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MHD linear instability code user’s manual, 1:24927 
(ORNL/CSD/TM—3) 

Modification to universal joint: as built (29 Oct 1975) 
(Engineering Materials), 1:24111 (CAPE—2467) 

Monthly highlights for Office of Nuclear Regulatory research 
programs at Oak Ridge National Laboratory, April 1976, 
1:23382 (ORNL/NUREG/TM—21) 

Nuclear-powered pacemaker fuel cladding study, 1:22969 
(ORNL/TM—S5127) 

Numerical study of drift-kinetic evolution of collisional plasmas 
in tori, 1:25111 (ORNL/TM—S5317) 

Organic contaminants in aqueous coal conversion effluents: 
environmental consequences and research priorities, 1:22560 
(CONF-760632—) 

Performance of Eu,O; in FTR design-oriented irradiation test in 
EBR-II, 1:23269 (ORNL/TM—5400) 

Personnel involved in the development of nuclear standards 
the United States, 1975, 1:25147 (ORNL/ENG—1) 

Post-test examination of Alco-SCTI sodium-to-sodium heat 
exchanger, 1:23267 (ORNL—5149) 

Power spectral density measurements with ***Cf for unreflected 
17.77-cm-dia uranium (93.2 wt % **U) metal cylinders, 
1:23343 (CONF-760622— 16) 

Proton NMR relaxation in hydrous melts, 1:24063 (CONF- 
760521—2) 

Reactor depletion analysis capability, 1:23302 (CONF- 
760622—14) 

Relationship between various pressure vessel and piping codes, 
1:24095 (CONF-760547—1) 

Resonance parameters of the 6.67-, 20.9-, and 36.8-eV levels in 
238), 1:25010 (CONF-760622— 19) 

Review and evaluation of residue carbonization in the Consol 
Synthetic Fuel process, 1:22511 (ORNL/TM—5346) 

Review of methods for analysis of neutron streaming in the Fast 
Flux Test Facility reactor design, 1:23344 (CONF- 
760622—20) 

Review of ORNL radiation shielding analyses of the Fast Flux 
Test Facility Reactor (1975—1976), 1:23348 (ORNL—5166) 

Safety analysis report-building 3544 process waste treatment 
plant, 1:22926 (ORNL/TM—5444) 

Separation of krypton from carbon dioxide and oxygen with 
molecular sieves, 1:22922 (CONF-760822—3) 

Short guide to SDI profiling at ORNL, 1:25194 
(ORNL/TM—5484) 

Solid State Division annual progress report for period ending 
December 31, 1975, 1:23679 (ORNL—5135) 

Solubility of hydrogen isotopes in lithium, 1:23762 (CONF- 
76063 1—1) 

Solubility of krypton in liquid CO, 1:22900 (ORNL—5121) 

Source terms for airborne effluents, 1:24504 (CONF- 
760806—5) 

Standard for design criteria for decommissioning of nuclear fuel 
reprocessing plants, 1:22895 (CONF-760615—1) 

Status report to the ERDA Nuclear Data Committee, 1:24980 
(ORNL/TM—5450) 

Summable asymptotic series, 1:25165 (ORNL/CSD—6) 

Surface properties and reactions of cobalt— molybdate 
hydrotreating catalyst: preliminary results, 1:22434 
(ORNL—5 168) 

Survival of the relocated population of the U.S. after a nuclear 
attack. Final report, 1:25196 (ORNL—5041) 

Theory and application of Cerenkov counting, 1:24328 (CONF- 
760640—2) 

Thermal impact assessment of large power plants in coastal 
regions, 1:24590 (CONF-760622— 22) 

Thorium utilization program progress report for January 1, 
1974—June 30, 1975, 1:22901 (ORNL—5128) 

238) subthreshold neutron induced fission cross section, 1:25013 
(CONF-760622—28) 

User’s guide for LAVA as issued with MORSE-SGC, 1:25037 
(ORNL/CSD—11) 

V(n,xy) reaction cross section for incident neutron energies 
between 0.2 and 20.0 MeV, 1:24998 (ORNL/TM—5299) 

Workshop on technical assessment of industrial thermal 
insulation materials: summary, 1:23680 (ORNL/TM—5515) 
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Zirconium metal—water oxidation kinetics program sponsored 
by the NRC Division of Reactor Safety Research. Quarterly 
progress report, January—March 1976, 1:23380 
(ORNL/NUREG/TM— 17) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Air-bearing LVDT transducer (nd) (Engineering Materials), 
1:24274 (CAPE—2324(Rev.1)) 

Air-bearing LVDT transducer (nd) (Engineering Materials), 
1:24110 (CAPE—2324(Rev.2)) 

Effect of electrical discharge machining on uranium-0.75 
titanium and tungsten-3.5 nickel-1.5 iron alloys, 1:23693 
(Y—2048) 

Electron metallography methods applied to studies of recovery 
and recrystallization in rolled tantalum single crystals, 1:23724 
(Y/DA—6713) 

Filament forming jig for AVCO thermal emission mass 
spectrometer (nd) (Engineering Materials), 1:24378 
(CAPE— 2463) 

Heating uranium alloy billets, 1:23768 (Y—2046) 

Welding copper to itself and to steel, 1:23694 (Y/DA—6706) 

OES, Inc., Long Beach, Calif. (USA) 

Investigation of window materials for high power CO, gas lasers. 
Final report, 1 Jul 1972—31 Dec 1974, 1:24177 (AD- 
A—012553) 

Ohio State Univ., Columbus (USA). Dept. of Physics 
Three simple classes of mixing models, 1:24955 (COO— 1545- 


182) 
Ohio State Univ., Columbus (USA). Electroscience Lab. 
Spectrophone system for monitoring ambient air samples. Final 
report, Feb 1973—Nov 1974, 1:24415 (AD-A—014832) 
Ohio Univ., Athens (USA) 
Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1974—May 31, 1975, 1:24977 (COO—2490-2) 


Panametrics, Inc., Waltham, Mass. (USA) 

An electrostatic analyzer for an Air Force satellite payload, 

1:24361 (AD-A—015798) 
Paris-11 Univ., 91 - Orsay (France) 

Contribution to the study of the behavior of tetravalent 
technetium at tracer amounts in aqueous media, 1:24093 
(BNWL-tr— 180) 

Parsons (Ralph M.) Co., Pasadena, Calif. (USA) 

Preliminary design services coal conversion demonstration 
plants. Research and development report No. 114 quarterly 
report, January—March 1976, 1:22510 (FE—1775-4) 

Pennsylvania Research Associates, Inc., Philadelphia (USA) 

Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 December—10 March 1976, 
1:22588 (FE—2018-3) 

Pennsylvania State Univ., University Park (USA). Materials 

Research Labs. 

Coating science and technology. Final report, 25 Apr 1973—31 
Dec 1974, 1:23990 (AD-A—010457) 

Pennsylvania Univ., Philadelphia (USA) 

Anisotropic intermolecular interaction and rotational ordering in 
hydrogen-containing solids. Progress report No. 10, October 1, 
1974—September 1, 1975, 1:25051 (TID—27064) 

Pennsylvania Univ., Philadelphia (USA). National Center for Energy 

Management and Power 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Executive 
summary. Final summary report, 1:23077 (NSF-RA-N—73- 
O0SA) 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1:23078 (NSF-RA-N—73-005B) 

Perkin-Elmer Corp., Norwalk, Conn. (USA) 

Laser wavefront analyzer using sliding reference interferometry. 
Volume II. Subsystem design analysis. Final report, 1 Sep 
1973—4 Mar 1974, 1:24156 (AD—921515) 

Physics International Co., San Leandro, Calif. (USA) 

Advanced concepts for photon sources. Volume 3. Beam excited 
plasma radiator. Final report, Sep 1972—Jul 1973, 1:25075 
(AD-A—015387) 


NOVEMBER 1976 


Advanced concepts for photon sources. Volume 5. 
Diamagnetism and self-field of a pulsed warm beam in a 
plasma column. Final report, Sep 1972—Jul 1973, 1:25096 
(AD-A—015388) 

Pittsburgh Univ., Pa. (USA). Dept. of Metallurgical and Materials 

Engineering 


Structure and properties of cast alloys: (1) the growth and 
thermal stability of unidirectionally solidified Nb—Nb.C 
composites; (2) structure and properties of cast nonferrous 
alloys. Interim report, 1:23973 (AD-A—010886) 

Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 


Anharmonic oscillator lasers. Final report, 1 Apr 1974—31 Mar 
1975, 1:24182 (AD-A—012994) 
Princeton Univ., N.J. (USA). Plasma Physics Lab. 
Modulation of resonance cone trajectories by low frequency 
density fluctuations, 1:25127 (MATT— 1252) 
Parametric instabilities excited by localized pumps near the 
lower-hybrid frequency, 1:25117 (MATT— 1239) 
Possible voltage transient on the neutral beam power system, 
1:25138 (TFTR—3) 
Stability of trapped-particle modes in lower-hybrid pump, 
1:25118 (MATT— 1245) 
Puerto Rico Nuclear Center, Mayaguez 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Final 
report, 1:24551 (PRNC— 196(Vol.1)) 
Puerto Rico Univ., Mayaguez 
Puerto Rico Nuclear Center annual report, January 1974—June 
1975, 1:24527 (PRNC—198) 
Purdue Univ., Lafayette, Ind. (USA). Dept. of Chemistry 
Deexcitation processes in nuclear reactions, 1:25014 
(COO— 1505-84) 


Rand Corp., Santa Monica, Calif. (USA) 

A quantitative theory of noble gas ion laser discharge: argon ion 
laser, 1:24168 (AD-A—010963) 

R and D Associates, Santa Monica, Calif. (USA) 

EMP generation near objects with cylindrical symmetry in the 
source region. Topical report, 1:24369 (AD-A—016260) 

Raytheon Co., Waltham, Mass. (USA). Research Div. 

Casting of halide and fluoride alloys for laser windows. 
Semiannual technical report No. 2, 1:24192 (AD-A—014864) 

Chemical vapor deposition of cadmium telluride. Final technical 
report, 1 Jun 1973—31 Jan 1975, 1:23991 (AD-A—011723) 

RCA Advanced Technology Labs., Camden, N.J. (USA) 

Technical and economic feasibility of thermal storage systems. 
Interim report, May 15, 1975—September 15, 1975, 1:23081 
(TID— 27062) 

RCA Labs., Princeton, N.J. (USA) 

Radiation and charge injection in Al,O; using new techniques. 
Interim report, 17 Dec 1973—16 Jun 1974, 1:24022 
(AD—923932) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA) 

Final report, November 1958—June 30, 1974, 1:24978 
(COO— 3058-65) 

Utility of an ion beam probe diagnostic for fluctuation studies in 
high energy density, magnetically confined plasmas, 1:25088 
= Electrical and Engineering Co., Inc., Las Vegas, Nev. 


Operation Bedrock: on-site radiological safety report, July 
1974—June 1975, 1:24511 (NVO—410-31) 
Rho Sigma, Tarzana, Calif. (USA) 
Hybrid simulation of solar HVAC system for house retro-fit 
design, 1:23080 (TID—27009) 
Rio Algom Corp., Moab, Utah (USA) 
Humeca Uranium Mill. Nuclear Regulatory Commission's final 
environmental statement, 1:22882 (DOCKET-408084—6) 
Rochester Univ., N.Y. (USA). Dept. of Physics and Astronomy 
Di-hedral symmetry and charge conjugation, 1:24971 
(COO— 3065-121) 
Rocketdyne, Canoga Park, Calif. (USA) 
Advanced chemical laser nozzle concepts. Final report, Apr 
1973—Jun 1974, 1:24173 (AD-A—011943) 
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International Corp., Anaheim, Calif. (USA). Electronics 
esearch 
amr-aearinag development of magnetic bubble domain material 
for application in Air Force solid state mass memory systems. 
Final report, 27 Nov 1972—30 Nov 1974, 1:24266 (AD- 
A—014364) 
Rogers Engineering Co., Inc., San Francisco, Calif. (USA) 
Marysville, Montana geothermal project. First annual report, 
part I, 1:23139 (NSF-RA-N—74-03 la) 


Sandia Labs., Albuquerque, N.Mex. (USA) 

Advanced physical protection systems for facilities and 
transportation, 1:22947 (SAND—76-5388) 

Adversary characterization for security system evaluation, 
1:22945 (SAND—75-0627) 

Analytical modeling and experimental verification of the 
performance of a low temperature ablative material, 1:24002 
(SAND— 76-6237) 

Beacon guidance analysis, 1:24101 (SAND—76-0204) 

Boundary layer solutions for natural convection in porous media, 
1:24922 (SAND—76-0075) 

Calculations on the stress compensated (SC-cut) quartz 
resonator, 1:24270 (SAND—76-5032) 

Cathode spot damage in gold films on sapphire substrates, 
1:24102 (SAND—76-5247) 

CKEOS2: an equation of state test program for the 
CHARTD/CSQ EOS package, 1:25171 (SAND—76-0175) 

Comparison of mechanical properties for several electrical 
spring contact alloys, 1:23744 (SAND—75-0305) 

Comparison of mechanical properties for several electrical 
spring contact alloys, 1:23745 (SAND—75-0365) 

Comparison of Sandia Laboratories Technical Institute 
equivalents and Technical Institute recruits from FY 66 
through FY 74, 1:25149 (SAND—76-0039) 

Controllatron tube (23 Sep 1965) (Engineering Materials), 
1:24276 (CAPE—2512) 

Design of integrated safeguards systems for nuclear facilities, 
1:22948 (SAND—76-5648) 

Development of a higher power fission-fragment-excited CO 
laser, 1:24210 (SAND—76-5440) 

Development of a mounting technique for quartz resonators 
using microcircuit interconnect technologies, 1:24269 
(SAND— 76-0112) 

Drilling research on the electrical detonation and subsequent 
cavitation in a liquid technique (spark drilling). Status report, 
July 1—December 31, 1976, 1:23142 (SAND— 76-0086) 

Effects of substrate temperature on silicon nitride cracking of 
beam lead devices during thermocompression wobble bonding, 
1:24268 (SAND— 76-0098) 

Effects of target rigidity on impact behavior of shipping 
containers, 1:24154 (SAND—76-0207) 

Electrical conduction mechanisms in thick film resistors, 
1:24271 (SAND—76-5329) 

Electrical properties of printed wiring boards, 1:24267 
(SAND—75-0663) 

Electron microprobe analyses of selected samples from deep 
rock disposal experiment No. 1, 1:22937 (SAND—76-0153) 

Excitation of rare gases in an electron-beam-controlled 
discharge: report on preliminary experiments, 1:25098 
(SAND— 76-0208) 

Flight-test base pressure measurements in turbulent flow, 
1:24232 (SAND—76-0267) 

Ground surface motion from detonation of liquid explosive in a 
hydraulic fracture in oil shale, 1:22871 (SAND—74-0131) 
High energy flowing nuclear laser, 1:24209 (SAND—76-5341) 

HNAB: synthesis and characterization, 1:24388 (SAND—74- 
0239) 

Infinite tensile cylinder with circumferential edge crack, 1:24100 
(SAND— 76-0202) 

Investigation of nozzles, jets, and channels for the separation of 
heavy isotopes, 1:22960 (SAND—76-5575) 

Laser bandwidth requirements for distortionless amplification, 
1:24208 (SAND— 76-0233) 
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chanical scanning technique for pattern recognition, 
1:24099 (SAND—75-0660) 

Programmable calculator as a data system controller, 1:25172 
(SAND— 76-5404) 

PULSAR: a flux compression stage for coal-fired power plants, 
1:23194 (SAND—75-5813) 

Rebuilding machine tools, 1:24103 (SAND— 76-5628) 

ards system effectiveness modeling, 1:22946 (SAND—76- 
5234) 

Series solution of one-dimensional stationary thermal explosion 
problems, 1:24231 (SAND—76-0247) 

Sputtered-ion source for the Lintott ion accelerator, 1:24302 
(SAND— 76-0040) 

Stress relaxation of a high-carbon steel, 1:23746 (SAND—76- 
0282) 

Testing, leak rate, mass r (specifications) (15 Jul 
1975) (Engineering Materials), 1:24112 (CAPE—2492) 

Thermal convection from a localized heat source in deep ocean 
sediments, 1:22936 (SAND—76-0121) 

Thermochemical stress relaxation in nonlinear visocoelastic 
solids, 1:23988 (SAND—75-5941) 

Two techniques for characterizing surfaces for adhesive bonding, 
1:23690 (SAND— 76-0137) 

Two-temperature model of hot-atom kinetics in electron-beam- 
driven H, and F, reactions, 1:24894 (SAND—76-0222) 

Vertical axis wind turbine assembly (15 Aug 1974) (Engineering 
Materials), 1:23156 (CAPE—2474) 

Sandia Labs., Livermore, Calif. (USA) 

Adhesion of electrodeposited coatings on U—Ti and Mulberry, 
1:23691 (SAND—76-8225) 

Advanced physical protection systems for facilities and 
transportation, 1:22947 (SAND—76-5388) 

Analysis and comparison of transportation security systems, 
1:22949 (SAND— 76-8660) 

ESR powder line shape calculations, 1:25050 (SAND—76-8200) 

Science Applications, Inc., Palo Alto, Calif. (USA) 

Generalized fault tree analysis for reactor safety. Interim report, 
1:23385 (PB—243874/S5ST) 

Simulation Physics, Inc., Burlington, Mass. (USA) 

Development of methods and procedures for high rate low 
energy expenditure fabrication of solar cells. Quarterly 
progress report No. 2, January |1—March 31, 1976, 1:23036 
(ERDA/JPL/954289—76/) 

Silicon thin film crystallization and solar cell fabrication. 
Quarterly progress report No. 1, March—May 1976, 1:23037 
(QR—10045-1) 

Sloan-Kettering Inst. for Cancer Research, New York (USA). Div. 
of Biophysics 

Initial experience in ion production using an ultra-high power 
density method, 1:24301 15) 

Seciete Nationale des Petroles 4 ‘Aquitaine (SNPA), 64 - Pau 

Chemical studies and microscopic examinations of the organic 
matter in some uraniferous ore bodies, 1:22879 (LA-tr—76- 
13) 

= a Engineering Co., Inc., Fort Collins, Colo. 

Solar house design validation. Progress report No. 1, 
1:23068 (COO—2928-1) 

Southern Methodist Univ., Dallas, Tex. (USA) 

Marysville, Montana geothermal project. First annual report, 
part I, 1:23139 (NSF-RA-N—74-03 1a) 

Research Inst., Birmingham, Ala. (USA) 

Interference studies for advanced point sampling alarms. Report 
on Phase 1, 28 Apr—30 Jun 1975, 1:24417 (AD-A—015427) 

Interference studies for advanced point sampling alarms. 
Quarterly progress report No. 1, 28 Apr—28 Jul 1975, 
1:24418 (AD-A—016946) |. 

Southwest Research Inst., San Antonio, Tex. (USA) 

Development of an assessment methodology for geopressured 
zones of the upper Gulf Coast based on a study of abnormally 
pressured gas fields in South Texas. Progress report, | March 
1976—31 May 1976, 1:23136 (COO—2687-4) 

Methodology for determining fue! effects on diesel particulate 
emissions. Final report, Jun 1973—Feb 1975, 1:23673 
(PB—245163) 

Stanford Research Inst., Menlo Park, Calif. (USA) 

Clean energy from Alaskan coals. Final report, January 

1974—December 1975, 1:22507 (FE—1516-2) 
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Effective recombination coefficient of the polar d-region under 
conditions of intense ionizing radiation. Topical report, Nov 
1973, 1:24843 (AD-A—016675) 

Inelastic collisions of excited atoms. Final report, | May 
1970—30 Jun 1975, 1:24886 (AD-A—015373) 

Sulfur poisoning of catalysts. Quarterly progress report No. |, 
1:23011 (PERC—0060/1) 

Stanford Univ., Calif. (USA) 

Nitride forming reactions in liquid uranium alloys. Annual 
progress report, 1:23807 (SU—326P28-X4) 

Observation of nuclear quadrupole resonance with 
supercondu etometers, 1:24142 

Stanford U Univ, Calif. ( (USA). Dept. of Materials Science and 


Diffusion controlled deformation of particulate composites. 

Technical report, 1:23977 (AD-A—014922) 
Stanford Univ., Calif. (USA). Inst. for Plasma R 

Force free magnetic fields and solar activity, 1:24823 (AD- 
A—016566) 

Force-free magnetic fields and solar activity. Interim report, 
1:24820 (AD-A—013778/6ST) 

Measurement of vibrational population distributions in a 
supersonic expansion of carbon monoxide. Interim report, 
1:24178 (AD-A—012585) 

Stuttgart Univ. (TH) (F.R. Germany). Inst. fuer Kernenergetik 

Theoretical and experimental possibilities for the evaluation of 
properties of corium. Final report for project RS 128, 1:23396 
(GERRSR—6) 

Univ., N.Y. (USA). Dept. of Chemistry 

Application of adiabatic calorimetry to metals systems. Progress 

report, 1974—75, 1:23765 (ORO—3291-19) 
Systems Research Labs., Inc., Dayton, Ohio (USA) 

Design, construction, and operation of an experimental system 
for study of laser energy enhancement by magnetic fields. 
Final report, 15 Apr 1973—15 Jul 1974, 1:24163 (AD- 
A—010490) 

Servo stabilization of two CO, lasers 10.7 MHz apart. Final 
report, Jan—Oct 1974, 1:24174 (AD-A—011998) 

Systems, Science and Software, La Jolla, Calif. (USA) 

A study of equations of state/opacity of ionized gases. Final 
report, 31 Oct 1973—31 Oct 1974, 1:25110 (AD-A—013091) 

Marysville, Montana geothermal project. First annual report, 
part I, 1:23139 (NSF-RA-N—74-03 la) 
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Technische Univ. Muenchen (F.R. Germany) 
Combined injury caused by nuclear explosions, 1:24727 (LF- 
tr—123) 
Tennessee Univ., Knoxville (USA) 
Comparison of several Kalman filter models for establishing 
MUF, 1:22942 (CONF-760622—26) 
Thermal impact assessment of large power plants in coastal 
regions, 1:24590 (CONF-760622—22) 
Unified transport approach models for power plant impact in 
estuaries, 1:24547 (CONF-760622—21) 


» Tennessee Valley Authority, Chattanooga (USA) 


Browns Ferry Nuclear Power Station, Units 1 and 2. Semiannual 
report, July—December 1975, 1:23284 (DOCKET- 
50259—792) 

Quality assurance program description for design, construction, 
and operation of TVA nuclear power plants. Chapter 17 of 
the SAR, 1:23292 (TVA-TR—75-01) 

Tetra Tech, Inc., Arlington, Va. (USA) 

Energy from coal: a state-of-the-art review, 1:22400 
({ERDA—76-67) 

Texas Air Control Board, Austin (USA) 

Air stagnation advisory evaluation for Texas. Project E/S-4A, 
final report, 1:24466 (NSF-RA-N—74-236A) 

Potential for designating selective emission standards for air 
pollution control based on an analysis of climatological 
regions in Texas. Project E/S-4, final report, 1:24465 (NSF- 
RA-N—74-236) 

Texas Dept. of Agriculture, Austin (USA) 

1974 Texas farm fuel and fertilizer survey, 1:23504 (NSF-RA- 

N—74-257) 
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Texas Governor's Energy Advisory Council, Austin (USA) 

Antitrust considerations. Project L/R-10, final report, 1:23478 
(NSF-RA-N—74-245) 

Economic analysis of declining petroleum supplies in Texas: 
income, employment, tax, and production effects as measured 
by input-output and supply-demand simulation models. Project 
S/D-2 and S/D-3, final report, 1:22829 (NSF-RA-N—74-225) 

Energy conservation. Project L/R-3, final report, 1:23466 (NSF- 
RA-N—74-239) 

Executive summaries of project reports of the Council, 1:23454 
(NSF-RA-N—74-222) 

Existing energy law and regulatory practice in Texas. Project 
L/R-1, final report, 1:23476 (NSF-RA-N— 74-238) 

Impact of state and federal law on development of geothermal 
resources in Texas. Project L/R-9, final report, 1:23140 (NSF- 
RA-N—74-244) 

Legal and regulatory policy aspects of energy allocation. Project 
L/R-4, final report, 1:23477 (NSF-RA-N— 74-240) 

State/federal regulation of natural gas. Project L/R-7, final 
(draft), 1:22863 (NSF-RA-N—74-243) 

Texas energy resources. Final draft, 1:23452 (NSF-RA-N—74- 
223) 

Texas Instruments, Inc., Dallas (USA) 

Development of gallium arsenide for infrared windows. Final 

report, 21 Jan 1974—21 Feb 1975, 1:24190 (AD-A—014809) 
Texas Univ., Austin (USA) 

Experimental measurements at LAMPF. Progress report, 
January 1, 1975—December 31, 1975, 1:24981 (ORO—2972- 

Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974—2000. Final report. Project E/S- 
3, 1:24575 (NSF-RA-N—74-235) 

Texas Univ., Austin (USA). Center for Particle Theory 

Experimental confirmation of the parity of the antiproton, 
1:24973 (ORO—3992-259) 

Research program in elementary particle theory. Progress report, 
1975— 1976, 1:24956 (ORO—3992-273) 

Rising pion inclusive cross section and n anti n cluster 
production, 1:24968 (ORO—3992-263) 
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1 :24438 (CONF-740921-) 

AEROSOLS/HEALTH HAZARDS 

Observations of dust flux in the surface boundary layer for 
steady and nonsteady cases (Dust flux measurements by eddy- 
correlation method), 1 :24456 (CONF-740921-) 

Summary and concluding comments to deposition-resuspension 
1974, 1 :24501 (CONF-740921-) 

AEROSOLS/HOLOGRAPHY 

Environmental application of holography, | :24411 (BNWL- 

2000(Pt.4)) 
AEROSOLS/INHALATION 

Observations of dust flux in the surface boundary layer for 
steady and nonsteady cases (Dust flux measurements by eddy- 
correlation method), 1 :24456 (CONF-740921-) 

derivation of a stable distribution of marine aerosols, 
:24423 (BNWL-SA-5732) 
AEROSOLS/MEASURING INSTRUMENTS 

A review of some experimental measurements on detectors for 
trace chemicals in the - Final report, 1 :24416 
(AD-A-014946) 

Interference studies for advanced point sampling alarms. Ri 
on Phase 1, 28 Apr-30 Jun 1975, 1 mae ——e 

Interference studies for advanced point sampling alarms. 
Quarterly progress report No. 1, 28 Apr-28 Jul 1975, 1 
724418 (AD-A-016946) 

AEROSOLS/MEASURING METHODS 

Fast-response light scattering measurements of the 
characteristics of wind suspended aerosols (Neophelometer 
measurements of aerosol spectra in relation to wind), 1 

:24455 (CONF-740921-) 
AEROSOLS/PARTICLE RESUSPENSION 

Experimental studies on the resuspension of plutonium from 

= _— at the Nevada Test Site, 1 :24536 (CONF- 
1-) 
AEROSOLS/PARTICLE SIZE 

Generation of secondary particles from single large soil particles 
upon impact, | :24457 (CONF- 740921-) 

Observations of dust flux in the surface boundary layer for 
Steady and nonsteady cases (Dust flux measurements by eddy- 
correlation method), 1 :24456 (CONF-740921-) 

AEROSOLS/PRECIPITATION SCAVENGING 

Dry deposition as a major source of water pollution in Lake 

Michigan, | :24444 (CONF-740921-) 

‘oal technology p 

period ending March farch 31, 402 (OR 
AEROSOLS/SAMPLING 

Direct air-sampling inlet for surface ionization m 
= of airborne particles, 1 :24373 ( BNWL-SA- 

643) 


anu of sampling techniques for defining respirable 
concentration and/or particle-size characteristics of aerosols, | 
:24464 (LA-6087) 
AEROSOLS/SEPARATION PROCESSES 
Evaluation of aerosol generation and counting techniques, | 
:24468 (ORNL/MIT-228) 
AFTERBURNERS/CONTROL SYSTEMS 
Installation for the catalytic afterburning of exhaust gases in the 
exhaust gas system of an internal combustion engine (Patent), 
1 :23631 
AFTERBURNERS/DESIGN 
Apparatus for controlling the exhaust emissions from internal 
combustion engines (Patent), 1 :23671 
Canister reburn exhaust systems (Patent), 1 :23624 
Method of combustion of gaseous fuels and flue gases (Patent), 
1 :23651 
Process for detoxicating exhaust gases from Otto-combustion 
engines and apparatus for carrying out such process (Patent), 
1 :23670 
Swirl reactor for exhaust gases (Patent), 1 :23627 
AFTERBURNERS/SUPPORTS 
Adjustable mounting for the core of a manifold reactor (Patent), 
1 :23644 
AFTERBURNERS/THERMAL INSULATION 
Adjustable mounting for the core of a manifold reactor (Patent), 
1 :23644 


ACTINIDES/PHASE TRANSFORMATIONS 72S 

ADP 
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AGGLOMERATING ASH PROCESS/FLOWSHEETS 
Agglomerating burner process, 1 :22449 (ERDA-76-30-3) 
AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Ethanol and methanol: production schemes and use as fuels 
(Review based on use of Minnesota raw materials and the 
state's energy needs), 1 :23009 (NP-20971) 
Methanol and ethanol: short history, current production, future 
and available literature (Bibliography), 1 :23010 —— 
Progress report on anaerobic digestion of crop and forestry 
residues and manures for methane generation (For individual 
farms or small associations), 1 :23001 (NP-20954) 
AGRICULTURAL WASTES/BIODEGRADATION 
Production of ethanol from wood wastes and agricultural crop 
residues, 1 :23008 (NP-20952) 
AGRICULTURAL WASTES/ENERGY CONVERSION 
Recovery of energy from farm solid wastes and timber 
residues. Final report, March 7-September 30, 
1975, 1 :22995 (NP-20954) 
AGRICULTURAL WASTES/ENVIRONMENTAL EFFECTS 
Effect upon soil properties of utilization of plant residue for fuel 
energy (Removal of crop residues), 1 :24524 (NP-20954) 
AGRICULTURAL WASTES/PYROLYSIS 
Progress report on pyrolysis of crop and forestry residue, 1 
:23000 (NP-20954) 
AGRICULTURAL WASTES/TRANSPORT 
Development and assessment of strategies for hp + crop 
residues in Minnesota (Feasibility of collectin; 
transporting crop residues to utilities), 1 23015 pINP.20954) 
AGRICULTURE/EDUCATION 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
AGRICULTURE/ENERGY CONSERVATION 
State research priorities for energy conservation in buildings and 
agriculture, 1 :23564 (TID-27060) 
AGRICULTURE/ENERGY CONSUMPTION 
1974 Texas farm fuel and fertilizer survey, 1 :23504 (NSF-RA- 
N-74-257) 
AGRICULTURE/ENERGY SOURCES 
Application of waste heat in agriculture, 1 :24661 
AGRICULTURE/RESEARCH PROGRAMS 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
AGUIRRE-1 REACTOR 
See NORTH COAST-1 REACTOR 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHEMICAL ANALYSIS 
Determination of trace noble gases in air and natural gas, | 
:24044 (CONF-730915-) 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, 1 :24053 (CONF-730915-) 
AIR/CONTAMINATION 
product noble gases 


Atmospheric concentrations of fission 
(®Kr), 1 :24474 (CONF-730915.) 
tmospheric concentrations and mixing of argon-37, 1 :24476 
(CONF-730915-) 

Considerations in siting long-term radioactive noble as storage 
facilities (Kr), 1 :24493 

Contamination of the atmosphere with krypton-85 in Poland, 1 

124475 (CONF-730915-) 
Se monitoring for krypton-85, 1 :24487 (CONF- 
15-) 
ted environmental modeling system for noble gas releases 
at the Savannah River Plant, | :24486 (CONF-730915-) 
n of noble gases by nuclear fission (Kr, Xe), 1 :24479 
(CONF-730915-) 

Reactor contributions to atmospheric noble gas radioactivity 

levels (7"Ar, *Ar, /sup 131m/Xe, 133m/Xe, Xe), 
1 :24490 (CONF-730915- ) 
AIR/CORROSIVE EFFECTS 


Effect of thin electrodeposited nickel coatings on the corrosion 
behavior of U-0.75 Ti, 1 :23826 
AIR/DIFFUSION 
of heat, and moisture at 
the ground surface, 1 :24460 (CONF-740921- ) 
AIR/HEAT TRANSFER 


Experimental study on exchange of gas, heat, and moisture at 
the ground surface, 1 :24460 (CONF-740921-) 
Free convective heat transfer across inclined air layers, 1 :23126 
AIR/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 


AIR POLLUTION/ANNUAL VARIATIONS 


Spectrophone system for monitoring ambient air samples. Final 
report, Feb 1973-Nov 1974, 1 :24415 (AD-A-014832) 
CHEMICAL ANALYSIS 
t tegrator instru ti 


a billion of ammonia in room air), 1 
ID-17174) 
AIR/RADIATION MONITORING 

Argon-37 as a measure of atmospheric vertical mixing, 1 :24478 
(CONF-730915-} 

Atmospheric concentrations and mixing of argon-37, 1 :24476 
(CONF-730915-) 

Contamination of the atmosphere with krypton-85 in Poland, | 
124475 (CONF-730915-) 

Contribution of radon in natural gas to the dose from aiborne 
radon-daughters in homes, | :24484 (CONF-730915-) 

Environmental radon,.1 :24481 (CONF-730915-) 

Environmental monitoring for krypton-85, 1 :24487 (CONF- 
730915-) 

Environmenta! monitoring report: United States Ene 
Research and Development Administration, Oak R: 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

Integrated environmental modeling system for noble gas releases 

at the Savannah River Plant, 1 :24486 (CONF-730915-) 

Monitoring radon concentrations in respirable air (Silicon 

semiconductor detector; etch-foil technique), 1 :24483 

(CONF-730915-) 

NBS measurement system for natural argon-37, 1 :24477 

(CONF-730915-) 

Radioactive noble gases in effluents from nuclear power stations 

(Kr, Xe), 1 :24480 (CONF-730915-) 

Review of the uranium miner experience in the United States, 1 

:24738 (CONF-730915-) 

Significance of radon and its progeny as natural radiation 
sources in Sweden, | :24482 (CONF-730915-) 
Survey of analytical methods for environmental monitoring of 
krypton-85, 1 :24485 (CONF-730915-) 
AIR/RADIONUCLIDE MIGRATION 

Transfer of airborne krypton-85 to vegetation, 1 :24771 (CONF- 

730915-) 
AIR/SAMPLING 
Spectrophone system for monitoring ambient air samples. Final 
report, Feb 1973-Nov 1974, 1 :24415 (AD-A-014832) 
AIR/THERMAL CONDUCTIVITY 
ba — of the coefficients of turbulent thermal conductivity, 
124234 
AIR CLEANING SYSTEMS/VAPOR SEPARATORS ; 
ACS entrainment separator performance for small droplet-air- 
steam service, 1 :23359 (ACS-1) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSERVATION 

Rational energy use as purpose of government research and 

technology requirements, | :23562 (CONF-760463-2) 
AIR CONDITIONING/ENERGY CONSUMPTION 
Energy conservation program evolution, | :23573 

AIR CONDITIONING/OFF-PEAK ENERGY STORAGE 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Executive 
summary. Final summary report, | :23077 (NSF-RA-N-73- 
O0SA) 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1 :23078 (NSF-RA-N-73-005B) 

AIR FILTERS/PERFORMANCE 
Filter Program (HTGR), 1 :23249 (GERRSR-25) 
AIR FILTERS/PERFORMANCE TESTING 

Environmental pollution from nuclear power plants and 
reprocessing plants, 1 :23338 (GERRSR-26) - 

Environmental impact of nuclear power stations and 
reprocessing plants, 1 :23339 (GERRSR-24) 

Post-accident recirculation air filter for separating fission 
products from the atmosphere of the reactor containment 
(HTGR), 1 :23275 (GERRSR-27) 

AIR POLLUTION 

Experimental technique for studying sulfur dioxide pollution of 
oo by applying a subnecrotic dose continuously, 1 

Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 

Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, 1 
122565 (UCLA-12-946) 

ambient activity from nuclear power stations, 1 
:2451 

AIR POLLUTION/AIR CLEANING 

Mathematical modeling of particulate coagulation and 

ty ae of an urban area source, 1 :24419 (ANL-75- 
(Pt.4)) 


AIR POLLUTION/ANNUAL VARIATIONS 


as man, through increasing emissions of particulates, changed 
the climate, 1 :24426 (CONF-740921-) 
AIR POLLUTION/CONTROL 
Charging preheated coal into coke ovens using the COALTEK 
1 :22420 (EUR-5342(Pt.1)) 
Defining the strategy options, 1 :23634 
Electrostatic precipitators for air pollution control. A 
bibliography with abstracts. Search period covered, 1964-June 
1975, 1 :24467 (NTIS/PS-75/587) 
New charging gas cleaning cars by erke AG for stamp 
» | :22562 (EUR-5342(Pt.1)) 
or designating selective emission standards for air 
en control based on an analysis of climatological 
regions in Texas. Project E/S-4, final report, 1 :24465 (NSF- 
experience with q ing-trac 1 :22563 
(EUR-5342(Pt.1)) 
Predicting urban air quality: a macroanalysis of pollution control 
1 :23657 
Study and development of coal preheating in the United 
Kingdom, 1 :22418 (EUR-5342(Pt.1)) 
: AIR POLLUTION/DAILY VARIATIONS 
‘ Wind as related to critical flushing speed versus reflotation 
speed by high-volume sampler particulate loading (Chicago 
area), 1 :24450 (CONF-740921-) 
AIR POLLUTION/DEPOSITION 
Air to sea transfer of marine aerosol ("Be tracer), 1 :24446 
(CONF-740921-) 
Pe Dispersion of fluorescent particles into and within a Douglas fir 
i forest, 1 :24441 (CONF-740921-) 
deposition of SO, and other gases, 1 :24437 (CONF- 
740921-) 
Predicted dry deposition velocities, 1 :24447 (CONF-740921-) 
Profile methods of dry deposition measurement (Gases and 
particles from atmosphere onto natural surfaces), 1 :24436 
(CONF-740921-) 
Suspended particle interactions and uptake in terrestrial plants, 
1 :24438 (CONF-740921-) 
AIR POLLUTION/DIFFUSION 
Acoustic atmospheric sounding from a manned balloon, | 
124404 (ANL-75-3(Pt.4)) 
ition parameters in a continental-scale dispersion model, | 
:24462 (CONF-740921-) 
Puff-grid model for predicting pollutant transport over an urban 
area, 1 :24420 (ANL-75-3(Pt.4)) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Automobile emission and air pollution damages, | 
123635 
Removal of water soluble from the atmosphere by 
27 vegetation, 1 :24434 (CONF-740921-) 
AIR POLLUTION/FOLIAR UPTAKE 
Significance of the wax structure in leaves for the 
plants to air pollutants, 1 :24469 (ORNL-tr-4120) 
AIR POLLUTION/GLOBAL ASPECTS 
Inadvertent weather and climate modification, | :24414 
AIR POLLUTION/LEGAL ASPECTS 
of air pollution, 1 :23637 
LLUTION/MASS TRANSFER 
Air to sea transfer of marine aerosol ("Be tracer), 1 :24446 
(CONF-740921-) 
AIR POLLUTION/MATHEMATICAL MODELS 
Analytical derivation of a stable distribution of marine aerosols, 
1 :24423 (BNWL-SA-5732) 
Integrating text and data for energy research (MASTER 
CONTROL, for management of text and data in data bases, 
for CDC 6600 and 7 computers), 1 :25195 (UCRL- 
76991) 
Predicting urban air quality: a macroanalysis of pollution control 
pre tog 1 :23657 
Simulating the urban air pollution environment, | :23636 
AIR POLLUTION/MEASURING INSTRUMENTS 
A review of some experimental measurements on detectors for 
trace chemicals in the atmosphere. Final report, 1 :24416 
(AD-A-014946) 
Interference studies for advanced point sampling alarms. Re 
on Phase 1, 28 Apr-30 Jun 1975, 1 :24417 (AD-A-015427) 
Interference Satie for advanced point sampling alarms. 
Quarterly report No. 1, 28 Apr-28 Jul 1975, 1 
124418 (AD-A-016946) 
AIR POLLUTION/MEASURING METHODS 
Air stagnation advisory evaluation for Texas. Project E/S-4A, 
final report, 1 :24466 (NSF-RA-N-74-236A) 
AIR POLLUTION/MEETINGS 
Atmosphere-surface exchange of particulate and — 
pollutants (1974). Proceedings of a symposium, Richland, 
Washington, September 4-6, 1974, 1 :24424 (CONF. 740921- ) 
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AIR POLLUTION/MONITORING 
Dry deposition and resuspension of aerosol particles: a new look 
at some old problems, | :24425 (CONF-740921-) 
ae lasers for air pollution monitoring, 1 :24778 (CONF- 
-) 
Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 
Use of deposition collector particle-size data in the investigation 
of environmental exchange mechanisms of particulate 
pollutants, 1 :24428 (CONF-740921-) 
AIR POLLUTION/POLLUTION REGULATIONS 
Automobile emission standards and air pollution damages, 1 
:23635 
AIR POLLUTION/REGIONAL ANALYSIS 
Dry deposition over the Greak Lakes, | :24445 (CONF-740921- 
) 


Potential for designating selective emission standards for air 
pollution control based on an analysis of climatological 
regions in Texas. Project E/S-4, final report, 1 :24465 (NSF- 
RA-N-74-236) 

AIR POLLUTION/SAMPLING 

Spectrophone system for monitoring ambient air samples. Final 

report, Feb 1973-Nov 1974, 1 :24415 (AD-A-014832) 
AIR POLLUTION/SEASONAL VARIATIONS 

Wind as related to critical flushing speed versus reflotation 
speed by high-volume sampler particulate loading (Chicago 
area), 1 :24450 (CONF-740921-) 

AIR POLLUTION/STANDARDS 

Potential for designating selective emission standards for air 
pollution control based on an analysis of climatological 
regions in Texas. Project E/S-4, final report, 1 :24465 (NSF- 
RA-N-74-236) 

AIR POLLUTION MONITORS/LASERS 

Optics research: 1974:2. Semiannual report, 1 Jul-31 Dec 1974, 
1 :24162 (AD-A-010476) 

AIR POLLUTION MONITORS/READOUT SYSTEMS 

Portable detector tube reader: reliability and performance 
evaluation, 1 :24421 (BERC/RI-76/5) 

AIR QUALITY/CONTROL 
Energy and water requirement for air quality control, 1 :24470 
AIR SAMPLERS 
See also CASCADE IMPACTORS 

Direct air-sampling inlet for surface ionization m 
spectrometry of airborne particles, 1 :24373 (BNWL-SA- 
5643) 

AIR SAMPLERS/PERFORMANCE TESTING 

Survey of sampling techniques for defining respirable 

concentration and/or particle-size characteristics of aerosols, | 
:24464 (LA-6087) 

Use of deposition collector particle-size data in the investigation 
of environmental exchange mechanisms of particulate 
pollutants, 1 :24428 (CONF-740921-) 

AIRCRAFT/FABRICATION 

Producibility technology studies: supersonic cruise aircraft, | 

:23753 
AIRCRAFT/HYDROGEN FUELS 
Transportation (Book chapter; role of hydrogen in ground and 
air transportation), 1 :23498 
AIRCRAFT/RADIATION ACCIDENTS 
Airplane crash (Co), 1 :24537 (DHEW/FDA-76-8026) 
AIRCRAFT/RADIATION MONITORING 
Soil density meter incident, 1 :24745 (DHEW/FDA-76-8026) 
AIRCRAFT COMPONENTS/CORROSION 

Californium-based neutron radiography for corrosion detection 

in aircraft, 1 :24251 
AIRCRAFT COMPONENTS/NEUTRON RADIOGRAPHY 

Californium-based neutron radiography for corrosion detection 
in aircraft, 1 :24251 

Neutron radiographic nondestructive evaluation of aerospace 
structures, 1 :24248 

AIRCRAFT FUELS 
See AVIATION FUELS 
AIRGLOW/RESEARCH PROGRAMS 
Studies of disturbed ionospheres. Final scientific report, | Apr 
1972-1 Apr 1975, 1 :24837 (AD-A-015797) 
AIRPORTS/RADIATION MONITORING 
Soil density meter incident, | :24745 (DHEW/FDA-76-8026) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS/STANDARDS 

Acoustics-sound signal for emergency evacuation, | :24264 (LA- 

tr-76-8) 
ALASKA/COAL RESERVES 

Clean energy from Alaskan coals. Final report, January 1974- 

December 1975, 1 :22507 (FE-1516-2) 


ALBUMINS/BIOSYNTHESIS 
Clonal variation in albumin messenger RNA activity in 
a cells, 1 :24614 
ALBUMINS/CHEMICAL RADIATION EFFECTS 
Optical properties of nucleic acid and protein in the extreme 
ultraviolet, 1 :24686 
ALBUMINS/IN VITRO 
Optical properties of nucleic acid and protein in the extreme 
ultraviolet, 1 :24686 
ALBUMINS/OPTICAL PROPERTIES 


See pray’ ACETALDEHYDE 
BENZALDEHYDE 
GLUCOSE 
ALDEHYDES/BINDING ENERGY 
a-donor relaxation in the oxygen Is ionization of carbonyl 
compounds, | :24077 
ALDEHYDES/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 
AE 


See also DIATOMS 
LICHENS 
ALGAE/DECOMPOSITION 
Dissolved organic matter and lake metabolism. Technical 
progress report, 1 July 1975-30 June 1976, 1 :24548 (COO- 
1599-104(Pt.1)) 


ALGAE/TAXONOMY 
Nutrient enrichment and 
Progress report, July 1, 197 
2003-26) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
ALKALI METALS/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
ALKALINE PHOSPHATASE/BIOLOGICAL RADIATION 


EFFECTS 
Histochemical studies of the effect of radiophosphorus on testis 
, — albino mice during postnatal development (™P), 1 

:24 
See also 2-2-DIMETHYLPROPANE 


of Lake Michigan. 
30, 1976, 1 :24549 (COO- 


PARAFFIN 
PROPANE 
ALKANES/PHOTOCHEMISTRY 
Mercury photosensitized production of trapped radicals in 
organic glasses at less than or equal to 77 K, 1 :24082 (COO- 
1715- 1715-237) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYL RADICALS/CHEMICAL REACTION KINETICS 
Mercury photosensitized of trapped radicals in 
organic glasses at less or equal to 77 K, 1 :24082 (COO- 
1715-237) 
ALLENE/CHARGED-PARTICLE TRANSPORT 
Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
hydrogen and nine hydrocarbon gases, 1 :25027 (ORNL/TM- 
165) 
ALLOY-A-286/CUTTING 
Failure mechanisms of superhard materials when cutting 
superalloys, 1 :23706 
ALLOY-A-286/MECHANICAL PROPERTIES 
—~ technology studies: supersonic cruise aircraft, 1 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation damage structures generated in metals and alloys 
during irradiation at elevated temperatures, 1 :23894 (CONF- 
751006-P2) 


ALLOYS/STRESS CORROSION 
igner’s viewpoint of stress corrosion cracking, | :23801 


(ERDA-76-98) 
report, July 1, 1975-June 30, 


Science of materials progress report, 
1976, 1 :23678 (COO-1198-1177) 

ALPHA DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Dosimetry of particulate sources in the lung, 1 :25045 (BNWL- 

2000(Pt.4)) 

ALPHA PARTICLES/BIOLOGICAL RADIATION 
Biological effects of the radioactive noble gases, 1 :24735 

_(CONF-730915-) 
iological effects of radon on the lung, | :24737 (CONF- 
730915-) 

Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, | 

:24760 (LF-tr-121) 

ALPHA PARTICLES/HEALTH HAZARDS 

Radiation protection in uranium mines: a review, 1 :24740 
(CONF-730915-) 

ALPHA PARTICLES/INHALATION 

Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 
:24760 (LF-tr-121) 

ALPHA PARTICLES/RADIATION MONITORING 

Monitoring radon concentrations in respirable air (Silicon 
semiconductor detector; etch-foil technique), 1 :24483 
(CONF-730915-) 

Personnel dosimetry of radon and radon-daughters, 1 :24743 
(CONF-730915-) 

PARTICLES/RADIOCHEMICAL ANALYSIS 

Alpha emitters in foods (Uranium), 1 :24542 (ORNL-tr-4165) 

ALPHA SOURCES/RADIOMETRIC ANALYSIS 

Sample pang apparatus (Patent; for alpha counting), | 
12434 

ALPHA SOURCES/SCINTILLATION COUNTING 
Liquid scintillation alpha counting and spectrometry and its 

application to bone and tissue samples, 1 :24327 (CONF- 


760640-1) 
ALPHA SPECTROMETERS/LIQUID SCINTILLATION 
DETECTORS 
Liquid scintillation alpha counting and spectrometry and its 
application to bone and tissue samples, 1 -24327 (CONF- 


760640-1) 
ALPHA SPECTROMETERS/SPARK CHAMBERS 
Spark chamber spectrometry and space radiation studies. III. 
Final report, 1 Apr 1972-30 Jun 1975, 1 :24362 (AD-A- 
016766) 
ALUMINIUM 
Alternative economies (Book chapter; methanol, nuclear- 
—- nuclear-aluminium, and coal gas/liquids), | 
:23507 
ALUMINIUM/ACTIVATION ANALYSIS 
Determination of trace aluminum in urine by neutron activation 
—_ (Normal urine range: <0.05 to 0.13 wg Al/ml), 1 
ALUMINIUM/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
ALUMINIUM/ELASTICITY 
Irradiation induces diaelastic modulus change in Al and Cu, 1 
723849 (CONF-751006-P1) 
Theory of the change of elastic constants by interstitials, | 
:23713 (CONF-751006-P1) 
ALUMINIUM/ELECTRON COLLISIONS 
Inelastic electron scattering measurements of soft x-ray 
thresholds and plasmons, | :24857 
Mean free path for plasmon and inner shell excitations by 
electrons in the range from 60 to 1200 keV, 1 :24859 
ALUMINIUM/FABRICATION 
Strain distribution analysis in ring upset forging and hot-rolling 
by photoplasticity, 1 :23687 (IS-T.723) 
ALUMINIUM/INTERSTITIALS 
Change of phonon dispersion by interstitials in fcc metals, 1 
:23712 (CONF-751006-P 1) 
ALUMINIUM/ION EXCHANGE CHROMATOGRAPHY 
Determination of trace aluminum in urine by neutron activation 
—- (Normal urine range: <0.05 to 0.13 yg Al/ml), 1 
ALUMINIUM/ION SCATTERING ANALYSIS 
Quantitative analysis of thin foils using backscattering 
measurements (He implants in Pd; composite Al/parylene), 1 
:24041 (UCRL-73087) 


NOVEMBER 1976 75S ALUMINIUM/ION-ATOM COLLISIONS 
Optical properties of nucleic acid and protein in the extreme 
ultraviolet, 1 :24686 
ALBUMINS/ULTRACENTRIFUGATION 
Observations on the stability of sample zones in the zonal 
ultracentrifuge, 1 :24138 
ALCOHOLS 
See also ETHANOL 
METHANOL 
ALCOHOLS/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, |! 
:24073 (LBL-5123) 
ETHANE 
HEXANE 
METHANE 


ALUMINIUM/ION-ATOM COLLISIONS 


ALUMINIUM/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
wy of metallographic specimens with metallic alloys, 1 


ALUMINIUM/PHOTOELECTRON SPECTROSCOPY 
Extrinsic and intrinsic electron losses in metal x-ray 
photo-electron spectra, 1 :24858 
ALUMINIUM/PHOTON-ATOM COLLISIONS 
Extrinsic and intrinsic electron losses in metal x-ray 
photo-electron 1 :24858 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
= interactions in metals, 1 :23847 (CONF-751006- 


Defect production rate, in aluminum and some dilute aluminium 
alloys, during neutron irradiation at 4.6 K, 1 :23837 (CONF- 
751006-P1) 

Elastic after effect measurements of defect relaxations in 
electron irradiated aluminum, | :2 850 (CONF-75 1006-P 1) 
Electron radiation damage of metals and nature of point defects 
by high voltage electron microscopy (Electrons), 1 :23891 

(CONF-75 1006-P2) 

Hall effect measurements of Frenkel defect c 

aluminium during high-dose reactor irradiation at r sk. 1 
:23838 (CONF-751006-P1) 

In-situ electron irradiation of aluminium in a 200 kV electron 
microscope, | :23892 (CONF-751006-P2) 

Irradiation induces diaelastic modulus change in Al and Cu, 1 
723849 (CONF-751006-P1 ) 

Long-range interaction between radiation-induced point defects 
and dislocations (Electrons), 1 :23906 (CONF-751006-P2) 

Relaxation studies of thin films and ion-implanted materials. 
a 15 Apr 1972-31 May 1975, 1 :23829 (AD-A- 

1 ) 

Use of the backscattering-channeling method to investigate 
interactions between solute atoms and irradiation-induced 
defects in metals (Helium ions), 1 :23856 (CONF-751006-P1) 

ALUMINIUM/POINT DEFECTS 
Elastic after effect measurements of point defect relaxations in 

electron irradiated aluminum, 1 25850 (CONF-75 1006-P 1) 

Theory of the change of elastic constants by interstitials, 1 
:23713 (CONF-751006-P1 ) 

ALUMINIUM/RADIATION SCATTERING ANALYSIS 
Quantitative analysis of thin foils using backscattering 

measurements (He implants in Pd; composite Al/parylene), 1 
:24041 (UCRL-73087) 

ALUMINIUM/RADIOACTIVATION 

Activated aluminum tracer tag (Patent; radiation greater than 23 
MeV), | :22964 

ALUMINIUM/THICKNESS 

Radiation thickness gauge (Patent; for process control in metals 
rolling mills), 1 :2436 

ALUMINIUM/UPTAKE 

Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 

ALUMINIUM 26/NUCLEAR REACTION YIELD 

Fusion of '*N+"C at energies up to 178 MeV (Cross sections, 
liquid-drop limit), 1 :24989 

ALUMINIUM 27/NUCLEAR QUADRUPOLE RESONANCE 

gerne of nuclear quadrupole resonance with 
rconducting magnetometers, | :24142 
ALUM IUM 27 TARGET/CHLORINE 35 REACTIONS 
ben final state coincidence measurements for fission like 
rocesses following “Cl + *"Al fusion (170 MeV), 1 :24990 
{BNL-21303) 
ALUMINIUM ALLOYS 
See also ALUMINIUy BASE ALLOYS 
INCONEL 702 

ALUMINIUM ALLOYS/ACOUSTIC EMISSION TESTING 

Acoustic emission of — and boron fiber-reinforced 
aluminum composites during deformation and fracture. Final 
report, | :24236 (AD-A-014937) 

ALUMINIUM ALLOYS/BONDING 
Polyimide adhesives for weld-bonding titanium, 1 :23707 

ALUMINIUM ALLOYS/CORROSION 
Compatibility of ammonia with candidate dry cooling system 

materials, 1 :23165 (BNWL-1992) 

ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Corrosion of alloys of the niobium-titanium-aluminium system, | 

723812 (AEC-tr-7296) 

Oxidation and hot corrosion of Ni-Cr and Co-Cr base alloys 
containing rare earth oxide dispersions. Final research report, 
13 Mar 1974-12 May 1975, 1 :23794 (AD-A-011379) 

ALUMINIUM ALLOYS/FRACTURE PROPERTIES 
Application of advanced failure analysis techniques to practical 

aerospace problems, | :23756 
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ALUMINIUM ALLOYS/HARDNESS 
Dual-hardness titanium alloy composite armor, 1 :23752 

ALUMINIUM ALLOYS/INTERNAL FRICTION 
Effect of hydrogen on internal friction of several Ti alloys. 

Technical report, 1 :23731 (AD-A-015546) 

ALUMINIUM ALLOYS/INTERSTITIALS 

Moessbauer studies of interstitials in fcc metals, 1 :23717 
(CONF-751006-P 1) 

ALUMINIUM ALLOYS/MAGNETIC PROPERTIES 

Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
~~ technology studies: supersonic cruise aircraft, | 
3753 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 

ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect interactions above stage I, 1 :23878 (CONF-751006-P1) 
Effect of solute content and precipitate distribution on fast 

neutron damage in aluminum-copper alloys, | :23931 (CONF- 


751006-P2) 


Effects of heavy-ion irradiation on the 
(Nickel ions), 1 :23922 (CONF-751006-P2) 
Interactions between dislocations and point defects (Electrons), 
1 :23905 (CONF-751006-P2) 
Study of low temperature fission neutron damage in B, type Fe- 
Al ordered alloys, 1 :23884 (CONF-751006-P1) 
ALUMINIUM ALLOYS/SURFACE CLEANING 
Titanium cleaning in fused salts, 1 :23824 
ALUMINIUM BASE ALLOYS/COMPATIBILITY 
Effects of graphite ay a materials on the corrosion 
ooeees of aircraft alloys. Phase report, 1 :23793 (AD-A- 
10127) 
ALUMINIUM BASE ALLOYS/DISLOCATIONS 
Climb and glide dislocation sources in quenched aluminum 
alloys (0.67 percent Si), 1 :23739 (LBL-4963) 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Defect production rate, in aluminum and some dilute aluminium 
alloys, during neutron irradiation at 4.6 K, 1 :23837 (CONF- 
751006-P1) 

Influence of the nature of the addition element on the recovery 
of dilute binary aluminium alloys, neutron-irradiated at low 
temperature, | :23880 (CONF-751006-P1) 

Interstitial trapping and detrapping in electron irradiated dilute 
aluminium alloys, 1 :23879 (CONF-751006-P1) 
ALUMINIUM BASE ALLOYS/SURFACE FINISHING 

Two techniques for characterizing surfaces for adhesive 
1 :23690 (SAND-76-0137) 

ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 

Improved st oxides for structural applications. Final 

techni 1 :23964 (AD-A-014973) 
ALUMINIUM “OXIDES/MICROSTRUCTURE 

Improved refractory oxides for structural applications. Final 
technical report, 1 :23964 (AD-A-014973) 

ALUMINIUM OXIDES/PHYSICAL RADIATION 

Radiation and charge injection in Al,O; using new techni 
Interim report, 17 Dec 1973-16 Jun 1974." 1 :24022 (A 
923932) 

ALUMINIUM OXIDES/PRODUCTION 
Iron and alumina extraction from powerplant fly ash in Poland, 
1 :22548 (BM-IC-8640) 
ALUMINIUM SILICATES 
See also VERMICULITE 
ALUMINIUM SILICATES/CATALYTIC EFFECTS 

Hydrocarbon cracking utilizing laminar heavy metal 

aluminosilicates (Patent), 1 :22802 
AMERICIUM 241/RADIATION MONITORING 

Aerial gamma survey by helicopter to measure surficial 
contamination, | :24533 (CONF-740921-) 

Methods of analysis useful in the study of alpha-emitting and 
fissionable material-containing particles, 1 :24496 (CONF- 
740921-) 

Soil density meter incident, 1 :24745 (DHEW/FDA-76-8026) 

AMIDES/FLUORESCENCE SPECTROSCOPY 

Characterization of nitrogen bases in high-boiling petroleum 

distillates (370-675°C petroleum distillates), 1 :24057 
AMIDES/INFRARED SPECTRA 

Characterization of nitrogen bases in high-boiling petroleum 

distillates (370-675°C petroleum distillates), 1 :24057 
AMIDES/ION EXCHANGE CHROMATOGRAPHY 

Characterization of nitrogen bases in high-boiling petroleum 

distillates (370-675°C petroleum distillates), 1 :24057 


bonding, 
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AMIDES/MASS SPECTROSCOPY 
Characterization of n bases in 


nitroge high-boiling 
distillates (370-675°C petroleum distillates), 1 :24057 
AMINES 
See also QUATERNARY COMPOUNDS 
AMINES/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 


EFFECTS 
Compatibility of ammonia with candidate dry cooling system 
materials, 1 :23165 (BNWL-1992) 
AMMONIA/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 
AMMONIA/ELECTRON-MOLECULE COLLISIONS 
measurements with electron impact excitation, 1 
:24901 
K-shell energy loss spectra of 2.5 keV electrons in methane, 
ammonia, and water, | :24904 
AMMONIA/MONITORING 
Nutrient enrichment and eutrophication of Lake Michigan. 
po gee report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
-26) 
AMMONIA/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 
research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75-60(Pt.1)) 
AMMONIA/PRODUCTION 
= plant (Patent; for producing ammonia or methanol), | 
14 
CHEMICAL ANALYSIS 
tegrator instruction manual (Measured 
10 ‘parts pe r billion of ammonia in room air), 1 :24377 
(UCID-17174) 
AMMONIA/REMOVAL 
Treatment of ammonia liquors at the FOS S/MER coking plant, 
1 :22561 (EUR-5342(Pt.1)) 
AMMONIUM COMPOUNDS/INFRARED SPECTRA 
Determination of the symmetry of the ammonium ion in crystals 
from the infrared spectra of the isotopically dilute NH;D* 
species, 1 :24068 
AMMONIUM COMPOUNDS/SYMMETRY 
Determination of the symmetry of the ammonium ion in crystals 
from the infrared spectra of the isotopically dilute NH;D* 
species, 1 :24068 
AMMONIUM NITRATES/RADIOLYSIS 
Radiolytic and thermal stability of selected plutonium salts 
containing nitrate groups, | :24086 (BNWL-SA-5814) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMPLIFIERS 
See also GASES 
AMPLIFIERS/OPTIMIZATION 
Maximization of energy in the output of a linear system 
(LOPAS), 1 :24272 (UCRL-51887) 
ANAEROBIC DIGESTION/METHANE 
Evaluation of a marine energy farm concept, | :23041 
ANALOG-TO-DIGITAL CONVERTERS/CONTROL SYSTEMS 
GeMSAEC system 2A (Aug 1973) (Engineering Materials) (12 
drawings including parts list), 1 :24275 (CAPE-2457) 
ANCHORS/REMOVAL 
Inclined pullout forces for embedded plate anchors, 1 :22701 
Vertical holding capacity of marine anchor flukes subjected to 
static and cyclic loading, 1 :24129 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also CLONE CELLS 
EMBRYONIC CELLS 
SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 
Application of synchrotron radiation in biology, 1 :24684 
Initiation and elongation of protein synthesis: their relative rates 
and sensitivities to inhibition in Chinese hamster ovary cells 
determined by a modified Edman procedure, | :24613 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Cell requirement for activation of murine leukemia virus 
in cell culture by irradiation (Gamma radiation), 1 :24693 
Progress report, September 1, 1975-April 1, 1976 
(Hypermethylation of DNA of uv-irradiated mammalian cells), 
1 :24691 (COO-2066-28) 


AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 


ANIMAL CELLS/CELL DIVISION 
Cell division requirement for activation of murine leukemia virus 
in cell culture by irradiation (Gamma radiation), 1 :24693 
— CELLS/MOLECULAR BIOLOGY 
plication of synchrotron radiation in biology, 1 :24684 
ANI CELLS/POPULATIONS 
Characterization of normal and neoplastic mammalian cells 
multiparameter flow-system analysis methods, | :24616 ( 
UR-76-919) 
ANIMAL CELLS/RADIOSENSITIVITY 
Remarks on the radiation chemistry of radiation damage in cells 
(X radiation, electrons), 1 :24690 (CONF-750927-5) 
ANIMAL GROWTH/TEMPERATURE DEPENDENCE 
Fish culture in heated effluents (eastern Europe) (Growth 
increase in and rainbow trout), 1 :24587 (AECL-5322/1) 
ANTARCTIC REGIONS/ISOTOPE APPLICATIONS 
Cold regions isotope applications, 1 :22982 (BNWL-1935) 
ANTIBIOTICS 
See also BLEOMYCIN 
ANTIBIOTICS/BIOLOGICAL EFFECTS 
Occurrence and characteristics of a rapid exchange of phosphate 
oxygens catalyzed by sarcoplasmic reticulum vesicles, 1 
:24609 


ANTIBODIES 
Specific i by passive antibody. V. 
Participation of macrophages i in reversal of aogniee by 
peritoneal exudate cells from immune animals, | :24623 
i y for measurement of th bulin and anti- 
thyroglobulin antibody in human serum ("I tracer technique), 
1 :24655 
ANTIMONY/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
ANTIMONY 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
ANTIMONY FLUORIDES/CATALYTIC EFFECTS 
Hydrocarbon conversion with catalyst of SBF; on silica (Patent; 
catalyst preparation), 1 :22719 
ANTINEUTRINO-NUCLEON INTERACTIONS/INELASTIC 
SCATTERING 
Further data on the high-y anomaly in inelastic antineutrino 
scattering, 1 :24935 
ANTIPROTONS/PARITY 
Experimental confirmation of the parity of the antiproton, 1 
:24973 (ORO-3992-259) 
ANTIREFLECTION COATINGS/OPTICAL PROPERTIES 
a — coating for metal semiconductor solar 
cells, 
ANTIREFLECTION COATINGS/PERFORMANCE 
Solar energy: thin film coatings, 1 :23118 
APARTMENT BUILDINGS/TOTAL ENERGY SYSTEMS 
Energy conservation through utilization of domestic wastes as 
fuel in housing, 1 :2356 
APOLLO PROJECT 
Catalogue of satellite photography of the active volcanoes of the 
world, 1 :24523 (LA-6297-MS) 
APPLIANCES 
See also REFRIGERATORS 
APPLIANCES/ENERGY CONSUMPTION 
Model of residential energy use in Wisconsin. Energy Systems 
and Policy Research report No. 11. IES report 37, 1 :23566 
(NSF-RA-N-74-218) 
APPLIANCES/POWER DEMAND 
Method and system for regulating peak residential power 
demand (Patent), 1 :23585 
AQUACULTURE 
Potential for aquaculture utilizing the water flow and waste heat 
from power plant operations, | :24662 
Utilization of power plant thermal effluent for mariculture, 1 


124594 
AQUACULTURE/FEASIBILITY STUDIES 
Evaluation of a marine energy farm concept, | :23041 
Use of low-grade heat in cold climates for aquaculture: a 
tive in the western hemisphere and Japan, 1 :23202 
(AECL-5322/1) 
AQUATIC ECOSYSTEMS 
Ecological implications, 1 :24572 
AQUATIC ECOSYSTEMS/MONITORING 
Flux of energy and essential elements the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
AQUATIC ECOSYSTEMS/POLLUTION 
ae ecology investigation (Gulf of Mexico off Louisiana), | 
AQUATIC ECOSYSTEMS/RADIATION MONITORING 
Quality assurance in environmental studies for power generating 
stations, 1 :23213 
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AMINOGLYCIDES 
See AMINES 


AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 


AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 

Baseline evaluation in the energy area (Effects of power plant 
cooling on Lake Lyndon B. Johnson), 1 :24597 

AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
ECHINODERMS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/ABUNDANCE 
ene vad in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
ol.1) 
AQUATIC ORGANISMS/BIOLOGICAL RADIATION EFFECTS 

Radiation doses and effects estimated for aquatic biota exposed 
to radioactive releases from LWR fuel-cycle facilities, 1 
:24759 

AQUATIC ORGANISMS/BIOLOGICAL VARIABILITY 

Mangrove root communities in Jobos Bay, 1 :24591 (PRNC- 
196(Vol.1))- 

Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 

AQUATIC ORGANISMS/BIOMASS 

Seasonal changes in the microzooplankton off the Aguirre Power 

Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
AQUATIC ORGANISMS/CONTAMINATION 

Discharge and flow distribution, Columbia River estuary. 
Transport of radio nuclides by streams, 1 :24584 

In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 

AQUATIC ORGANISMS/CULTIVATION TECHNIQUES 

Potential for aquaculture utilizing the water flow and waste heat 
from power plant operations, 1 :24662 

AQUATIC ORGANISMS/DISTRIBUTION 
grass bed communities of Jobos Bay (Thalassia testudinum), 
1 :24554 (PRNC-196(Vol.1)) 
AQUATIC ORGANISMS/ENVIRONMENTAL EFFECTS 

Unified transport approach models for power plant impact in 

estuaries, 1 :24547 (CONF-760622-21) 
AQUATIC ORGANISMS/IMPINGEMENT 

Unified transport approach models for power plant impact in 

estuaries, 1 :24547 (CONF-760622-21) 
AQUATIC ORGANISMS/MONITORING 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

AQUATIC ORGANISMS/NUTRITION 
report, 1 July 1975-30 June 1976, 1 :24550 (ORO- 
3801-8) 
AQUATIC ORGANISMS/POPULATION DYNAMICS 

Seasonal changes in the microzooplankton off the Aguirre Power 

Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
AQUATIC ORGANISMS/RADIATION DOSES 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

Radiation doses and effects estimated for aquatic biota exposed 
to radioactive releases from LWR fuel-cycle facilities, 1 
:24759 

AQUATIC ORGANISMS/RADIATION MONITORING 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

AQUATIC ORGANISMS/RADIONUCLIDE MIGRATION 
In = observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
AQUATIC ORGANISMS/SEASONAL VARIATIONS 

Seasonal changes in the microzooplankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 

Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 

AQUATIC ORGANISMS/TEMPERATURE EFFECTS 

Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 

AQUIFERS/COMPUTER CALCULATIONS 

Transmissivity iterative calculation routine: theory and numerical 

implementation, | :24786 (BNWL-1706) 
AQUIFERS/THREE-DIMENSIONAL CALCULATIONS 
Transmissivity iterative calculation routine: theory and numerical 
implementation, | :24786 (BNWL-1706) 
AQUIRRE-1 REACTOR 
See NORTH COAST-1 REACTOR 
ARCHAEOLOGICAL SPECIMENS/NEUTRON RADIOGRAPHY 
Neutron radiographic enhancement using doping materials and 
neutron radiography applied to museum art objects, 1 :24254 
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ARCHAEOLOGICAL SPECIMENS/NONDESTRUCTIVE 
ANALYSIS 
Application of nondestructive testing techniques to the analysis 
of archeological materials, 1 :24039 (LA-UR-76-622) 
ARCTIC OCEAN 
Construction of artificial islands in the Beaufort Sea, 1 :22700 
ARCTIC REGIONS/GEOLOGY 
Rubidium-Strontium ages of basement rocks recovered from 
DVDP hole 6, southern Victoria Land (*’Rb, Sr, *’Sr), 1 
:24790 
ARGON/ADSORPTION 
Iodine sorption on metal zeolites; argon encapsulation in sodalite 
and Zeolite 3A, 1 :22915 (TID-27045) 
ARGON/ATOM-ATOM COLLISIONS 
Collisional quenching of resonance states of rare gases, | :24897 
ARGON/ATOM-MOLECULE COLLISIONS 
Experimental a of the chemistry of excited states of 
rare gases. Quarterly progress report, January 15, 1976-April 
15, 1976, 1 2807-2) 
ARGON/BIOLOGICAL EFFECTS 
Physiology of the noble gases, 1 :24755 (CONF-730915-) 
ARGON/CHEMICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
ARGON/ELECTRON-ATOM COLLISIONS 
Coincidence measurements with electron impact excitation, | 
:24901 
ARGON/ENERGY LEVELS 
Excitation of rare gases in an electron-beam-controlled 
discharge: report on preliminary experiments, 1 :25098 
(SAND-76-0208) 
ARGON/EQUATIONS OF STATE 
Computer simulation of the thermal pressure in solids and the 
equation of state, 1 :25046 (BNL-21319) 
ARGON/GAS CHROMATOGRAPHY 
Separation techniques for reactor-produced noble gases, | 
:24052 (CONF-730915-) 
ARGON/INTERMOLECULAR FORCES 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
:24062 (CONF-730915-) 
ARGON/ION-ATOM COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
ARGON/MASS SPECTROSCOPY 
Determination of trace noble gases in air and natural gas, | 
:24044 (CONF-730915-) 
ARGON/PHOTOELECTRIC EMISSION 
Angular distributions of 304 A photoelectrons from atoms and 
molecules, 1 :24877 
ARGON/PHOTOIONIZATION 
Electron spectrometer for measurement of the energy 
distributions and angular distributions of electrons ejected by 
ionizing radiation (Summary of research activities at ANL July 
74 to June 75), 1 :24371 (ANL-75-60(Pt.1)) 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
ARGON/PHYSICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
ARGON/THERMAL DIFFUSION 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
:24062 (CONF-730915-) 
ARGON 37/CALIBRATION - 
Radioactivity standards of the noble gases, 1 :25043 (CONF- 
730915-) 
ARGON 37/CHEMICAL ANALYSIS 
Reactor contributions to atmospheric noble gas radioactivity 
levels (37Ar, *Ar, /sup 131m/Xe, /sup 133m/Xe, ™Xe), 
1 :24490 (CONF-730915-) 
ARGON 37/MIXING 
Atmospheric concentrations and mixing of argon-37, 1 :24476 
(CONF-730915-) 
ARGON 37/RADIATION MONITORING 
Argon-37 as a measure of atmospheric vertical mixing, | :24478 
(CONF-730915-) 
Atmospheric concentrations and mixing of argon-37, 1 :24476 
(CONF-730915-) 
NBS measurement system for natural argon-37, | :24477 
(CONF-730915-) 
Reactor contributions to atmospheric noble gas radioactivity 
levels (77Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/Xe, ™Xe), 
1 :24490 (CONF-730915-) 
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ARGON 37/RADIOECOLOGICAL CONCENTRATION 
A ric concentrations and mixing of argon-37, 1 :24476 
(CONF-7309 15a) 


TION COUNTING 
Measurement of radioactive noble gases by liquid scintillation, 1 
:24037 (CONF-730915-) 
ARGON 37/USES 
Utilization of the noble gases in studies of underground nuclear 
detonations, | :24398 730515.) 
ARGON 39/CHEMICAL ANALYSIS 
Reactor contributions to atmospheric noble gas See ak i 
levels (Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/X e), 
1 :24490 (CONF-730915-) 
ARGON 39/RADIATION MONITORING 
levels (7"Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/X e), 
1 :24490 (CONF-730915-) 


ARGON 41/RADIATION MONITORING 
Calibration of detectors for argon-41, 1 :24325 (CONF-730915- 
) 


ARGON IONS/ION-ATOM COLLISIONS 
lon-excited vuv sadiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
ARGON ISOTOPES/ISOTOPE SEPARATION 
Enriched stable isotopes of the noble gases and their uses, | 
122959 (CONF-730915-) 


ARIZONA/ECONOMY 
Arizona extended input - output model (AXIOM model to 
determine effects of supply changes on Arizona 


economy), | :23474 
ARIZONA/ENERGY SUPPLIES 
Arizona extended input - output model (AXIOM model to 
determine effects of energy supply changes on Arizona 
1 :23474 


See also BENZENE 
CONDENSED AROMATICS 


XYLENES 
AROMATICS/SYNTHESIS 
Production of alkyl aromatic hydrocarbons (Patent), 1 :22786 
ARSENIC/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
Pap at ANL July qa to June 75), 1 :24866 (ANL-75- 
1)) 
ARSENIC/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
ARSENIC/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, 1 
122565 (UCLA-12-946) 
ARSENIC/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
ARSENIC 74/ENERGY LEVELS 
Nuclear data sheets for A = 74, 1 :25002 
ARSENIC 74/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 74, 1 :25002 
ARSENIC ALLOYS 
See ARSENIDES 
COMPOUNDS/ELECTRON COLLISIONS 
Electron energy losses in some layered crystals, 1 :24852 
ARSENIC SULFIDES/ELECTRON COLLISIONS 
Electron energy losses in some layered crystals, 1 :24852 
ARSENIDES/ELECTRIC CONDUCTIVITY 
Threshold switching in the amorphous semiconductor As,sTe79G 
oa and in the organic semiconductor melanin, 1 :23999 (IS-T- 
) 


ARSENIDES/ELECTRICAL PROPERTIES 
Electrical switching in bulk samples of 0.15As-0.12Ge-0.73Te 
glass, 1 :24000 (IS-T-724) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 


See also FLY ASH 
ASHES/AGGLOMERATION 
Pipeline gas by hydrogasification (HYGAS process), 1 :22447 
76-30-3) 
ASHES/MEETINGS 
Ash utilization. Proceedings 
Pennsy' 


of the third symposium held a 
ng March 13-15, 1973, 1 :22528 (BM- 
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ASHES/PRODUCTION 
Activities of the Economic Comm 


ission for Europe in the field 
of ash utilization (1971), 1 :22530 30 (BM IC 8600) 


ASHES/REMOVAL 
Carbon purification process (Patent; 5 claims), 1 :22437 


Pressurized fluidized-bed combustor and turbine power 
generation, 1 :22583 (ERDA-76-31-3) 
ASHES/USES 
Activities of the Economic Commission for Europe in the field 
of ash utilization (1971), 1 :22530 (BM-IC-8640) 
Ash disposal in dams, mounds, structural fills, and retaining 
walls, 1 :22544 (BM-IC-8640) 
Ash utilization. Proceedings of the third symposium held at 
March 13-15, 1973, 1 :22528 (BM- 
-8640) 
Bottom ash and boiler slag, 1 :22543 (BM-IC-8640) 
Let's get rid of dump”’, 1 :22553 (BM-IC-8640) 
Marketing powerplant aggregates as a road base material, | 
:22547 (BM-IC-8640) 
Specifications and methods of using fly ash in Portland cement 
concrete, 1 :22535 (BM-IC-8640) 
generation, | :23218 
ASHES/WASTE DISPOSAL 
Ultimate disposal of ash and other solids from electric power 
generation, | :23218 
ASPHALTS/PARTICLES 
Particle resuspension from an asphalt road caused by car and 
truck traffic, 1 :24459 (CONF-740921-) 
ASPHALTS/SURFACE CONTAMINATION 
Particle ion from an asphalt road caused by car and 
truck traffic, 1 :24459 (CONF-740921-) 
ASTATINE 211/BIOLOGICAL RADIATION EFFECTS 
Embryotoxicity of Astatine-211, 1 :24757 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROPHYSICS/ISOTOPES 
New isotopes of interest to astrophysics, 1 :24994 (CONF- 
760560-5) 
ATLANTIC OCEAN A 
See also CHESAPEAKE BAY 
NORTH SEA 
ATLANTIC OCEAN/SALINITY 
Continuous vertical profile measurements of physical variables 
off the south shore of Long Island using a variable buoyancy 
instrument package, 1 :24562 
ATLANTIC OCEAN/SURFACE PROPERTIES 
Continuous vertical profile measurements of physical variables 
off the south shore of Long Island using a variable buoyancy 
instrument package, 1 :24562 
ATLANTIC OCEAN/TECTONICS 
Relation of offshore and onshore mineral resources to plate 
tectonics, 1 :24799 
ATLANTIC OCEAN/TEMPERATURE GRADIENTS 
Continuous vertical profile measurements of physical variables 
off the south shore of Long Island using a variable buoyancy 
instrument package, | :24562 
ATLANTIC-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
ATLANTIC-1 REACTOR/ENVIRONMENTAL EFFECTS 
Effect of offshore structures on shoreline evolution, Atlantic 
Generating Station, 1 :23329 
ATLANTIC-1 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
ATLANTIC-1 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
ATLANTIC-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
ATLANTIC-2 REACTOR/ENVIRONMENTAL EFFECTS 
Effect of offshore structures on shoreline evolution, Atlantic 
Generating Station, 1 :23329 
ATLANTIC-2 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
ATLANTIC-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
ATOM-ATOM COLLISIONS/RESEARCH PROGRAMS 
Theory of atomic structure, electron-atom and atom-atom 
scattering with application to communications and lasers. 
Final report, 1 Jun 1970-31 Mar 1975, 1 :24885 (AD-A- 
013819/8ST) 
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ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 

ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 

ATOMIC MODELS/RESEARCH PROGRAMS 

Theory of atomic structure, electron-atom and atom-atom 

scattering with application to communications and lasers. 
Final report, 1 Jun 1970-31 Mar 1975, 1 :24885 (AD-A- 
013819/8ST) 

tical properties of atomic fields, 1 :24919 
ATOMIC WEA PONS 


See NUCLEAR WEAPONS 
ATOMS 
See also ATOMS 
-correlation sate (Review), 
1 :24916 (LBL-4951) 


(Adenosine triphosphate.) 
ATP/BIOCHEMICAL REACTION KINETICS 
Coupling of high-energy phosphate bonds to energy 
ond of 
rrence c ristics of a rapid exchange of <hoe 
ATP/BIOSYNTHESIS 
Coupling of high-energy phosphate bonds to energy 
transductions, 1 :24610 
ling of high-ene: pute bonds to energy 
1 
Occurrence and characteristics of a rapid exchange A ae 
——_ catalyzed by sarcoplasmic reticulum vesicles, 1 


ATP-ASE/BIOCHEMICAL REACTION KINETICS 
Coupling of high-energy phosphate bonds to energy 
1 :24610 
— catalyzed by sarcoplasmic reticulum vesicles, 1 


AURORAE 
The spatial relationship between the radar aurora and 
fie currents. Interim report, 1 :24840 (AD-A- 
016177) 


AURORAE/ELECTRONS 
Transport techniques for describi 
deposition of energetic auroral 
:24842 (AD-A-016584) 
AURORAE/EMISSION SP! 
Near-infrared auroral spectra, 1 :24844 (AD-A-016755) 
AURORAE/ENERGY ABSORPTION 
ARCTIC code electron deposition theory with application to 
project Excede. HAES report No. 10. Topic report, 1 Oct 
1974-1 Feb 1975, 1 :24836,(AD-A-014 
AURORAE/INFRARED SPEC’}RA 
Analysis of 4.3 micrometer ICE CAP data. Final report, 1 Jul 
1973-30 Jun 1974, 1 :24835 (AD-A-014847) 
AURORAE/MATHEMATICAL MODELS 
ARCTIC code electron deposition theory with application to 
project Excede. HAES report No. 10. Topical report, 1 Oct 
1974-1 Feb 1975, 1 :24836 (AD-A-014966) 
AURORAE/RESEARCH PROGRAMS 
Studies of disturbed ionospheres. Final scientific report, 1 Apr 
1972-1 Apr 1975, 1 :24837 (AD-A-015797) 
USTRALIA/URANIUM RESERVES 
Uranium: new projects anticipate coming demand, | :23460 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AFTERBURNERS 
Process for detoxicating exhaust gases from Otto-combustion 
engines and apparatus for carrying out such process (Patent), 
1 :23670 
AUTOMOBILES/AIR POLLUTION 
— emission standards and air pollution damages, | 
:2363 
Defining the strategy —_ 1 :23634 
Predicting urban air quality: a 
strategies, 1 :23657 
Simulating the urban air pollution environment, 1 :23636 
AUTOMOBILES/CATALYTIC CONVERTERS 
Catalyst for purifying exhaust gases (Patent), | :23667 
— for treating exhaust gas from engine vehicles (Patent), | 
duke: structure (Patent), 1 :23663 


scattering and energy 
Interim report, | 


of pollution control 
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Combustion gems rmance of flameless catalytic gas burner 
toward pollutionless complete combustion, | :23668 
Compact exhaust gas converter with pulse dampening means 
(Patent), 1 :23621 
Exhaust gas purifying system for an internal combustion engine 
(Patent), 1 :23620 
Exhaust gas same 
(Patent), 1 :2366 
Maximizing conversion of nitrogen oxides in the treatment of 
combustion exhaust gases (Patent), | :23666 
Porous supports for automotive emissions control catalysts 
(Patent), 1 :23625 
Process and ratus (Patent), 1 :23669 
AUTOMOBILES/ENGINES 
Future emission control technology, | :23660 
AUTOMOBILES/ENVIRONMENTAL EFFECTS 
Automobile and the regulation of its impact on the environment 
(Book), 1 :23633 
AUTOMOBILES/EXHAUST GASES 
Automobile and the regulation of its impact on the environment 
(Book), 1 :23633 
Future emission control techno! :23660 
Impact of emission controls: 196 Moa, 1 :23658 
oe and retrofit of in-use automobiles, | 


Predicting urban air quality: a macroanalysis of pollution control 
Strategies, 1 :23657 
AUTOMOBILES/EXHAUST RECIRCULATION SYSTEMS 
Exhaust gas recirculation system for an internal combustion 
engine (Patent), 1 :23655 
AUTOMOBILES/FLYWHEELS 
Flywheel-heat engine power for an energy-economic personal 
vehicle, 1 :23601 (BNWL-2006) 
AUTOMOBILES/FUEL SYSTEMS 
Antipollution device (Patent), 1 :23622 
AUTOMOBILES/GAS ANALYSIS 
Exhaust gas analyzer having pressure and temperature 
compensation (Patent), | :23632 
AUTOMOBILES/GAS TURBINES 
Baseline gas turbine development First 
progress report, January 31, 1973, 1 :23590 (C 2749-T1) 
Baseline Gas Turbine Development oe seventh quarterly 
progress rt, 1 :23593 te 2749-T7) 
Baseline Gas Turbine Developm iam fourth quarterly 
progress report, 1 :23591 (COO- 2749-T4) 
Baseline Gas Turbine Development Program fifth quarterly 
progress report, 1 :23592 (COO- 2749-TS) 
AUTOMOBILES/HYBRID SYSTEMS 
Battery-flywheel hybrid electric power system for near term 
application. Volume 2. System design, 1 :23600 (UCID- 
17098(Vol.2)) 
Flywheel-heat = power for an energy-economic personal 
vehicle, 1 :23601 (BNWL-2006) 
AUTOMOBILES/HYDROGEN FUELS 
Pees (Book chapter; role of hydrogen in ground and 
transportation), 1 :23498 
AUTOMOBILES/INSPECTION 
— and retrofit of in-use automobiles, | 


AUTOMOBILES/LAND POLLUTION 
Solid waste problems related to the automobile: junk car 
disposal, 1 :23641 
and retrofit of in-use automobiles, | 


:23659 
AUTOMOBILES/MECHANICAL TRANSMISSIONS 
Ford/ERDA continuously variable transmission. Phase I. 
Transmission design. Progress report No. 9, January 1-March 
31, 1976, 1 :23602 (COO-2674-9) 
AUTOMOBILES/NOISE 
Noise pollution control of the automobile, 1 :23639 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Antipollution device (Patcat), 1 :23622 
Combustion engine with quick arrangement for its exhaust 
cleaning device during cold or idle run (Patent), | :23623 
Future emission control technology, | :23660 
Impact | of emission controls: 1968-1974, 1 :23658 
and retrofit of in-use automobiles, | 


:23659 
Vehicular pollution control muffler (Patent), 1 :23629 
AUTOMOBILES/POLLUTION LAWS 
Conclusions and recommendations (For air pollution control), | 
123638 
Legal regulation of air pollution, 1 :23637 
AUTOMOBILES/POLLUTION REGULATIONS 
Automobile and the regulation of its impact on the environment 
(Book), 1 :23633 
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—- emission standards and air pollution damages, | 
23635 
Impact of emission controls: 1968-1974, 1 :23658 
AUTOMOBILES/PROPULSION 
Compressed air power plant (Patent), | :23599 
Technology assessment of the transition to advanced automotive 
propulsion systems, | :23586 (NSF/RA/X-74-010A) 
AUTOMOBILES/RESEARCH PROGRAMS 
Technology assessment of the transition to advanced automotive 
propulsion systems, | :23586 (NSF/RA/X-74-010A) 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 
Toward an optimal automobile power piant, 1 :23588 
AUTOMOBILES/WATER POLLUTION 
Water pollution problems related to the automobile: crankcase 
oil disposal, 1 :23640 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/ADDITIVES 
Alkyldiaminoamids of fatty acids as gasoline additives (Patent), 
1 :23677 
Fuel compositions and additive mixtures containing 
carboxymethoxy propanedioic acid esters for alleviation of 
exhaust gas catalyst plugging (Patent), 1 :23676 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Priorities of energy research and development (Transportation 
systems), | :23456 
AUTORADIOGRAPHS 
See IMAGES 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/PRODUCTION 
Jet fuel from coal feasible but costly, 1 :23481 
AXEROPHTOL 
See VITAMIN A 


BACILLUS/BIOLOGICAL EFFECTS 
Bacterial application in nuclear medicine. I. Effects of bacteria 
(Motile bacilli) on bone uptake of radioactive Sr in rats 
(Rats), 1 :24770 
BACKGROUND RADIATION 
Natural radioactivity in the environment: the Florida phosphate 
study (Uranium, “*Ra), | :24749 (DHEW/FDA-76-8026) 
BACTERIA 
See also BACILLUS 
ESCHERICy IA COLI 
PNEUMOCOCCy 
BACTERIA/DECOMPOSITION 
Dissolved organic matter and lake metabolism. Technical 
progress report, 1 July 1975-30 June 1976, 1 :24548 (COO- 
1599-104(Pt.1)) 
BACTERIA/DIFFUSION 
Resuspended bacteria from desert soil, 1 :24780 (CONF- 
740921-) 
BACTERIA/METABOLISM 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
BACTERIA/MONITORING 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
BACTERIA/PARTICLE RESUSPENSION 
Resuspended bacteria from desert soil, 1 :24780 (CONF- 
740921-) 
BACTERIA/RADIOSENSITIVITY 
Remarks on the radiation chemistry of radiation damage in cells 
(X radiation, electrons), 1 :24690 (CONF-750927-5) 
BARIUM/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, | :24670 
BARIUM/ELECTRON-ATOM COLLISIONS 
Electron and photon excited appearance potential spectra of 
barium, | :24905 
BARIUM/ELECTRONIC STRUCTURE 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
BARIUM/PHOTOELECTRON SPECTROSCOPY 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
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BARIUM/PHOTON-ATOM COLLISIONS 
Electron and photon excited appearance potential spectra of 
barium, | :24905 
BARIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
BARIUM 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 
BARIUM 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
BARIUM 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
BARIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
BARLEY/NUTRITION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
BARTON-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-1 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-1 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-2 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-3 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-3 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-3 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-4 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-4 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BARTON-4 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
BASALT/ACTIVATION ANALYSIS 
Identification of Columbia River basalt flows from deep cores in 
the Pasco Basin based on trace element abundances, | :24812 
(BNWL-SA-5761) 
BASALT/CHEMICAL COMPOSITION 
Identification of Columbia River basalt flows from deep cores in 
the Pasco Basin based on trace element abundances, | :24812 
(BNWL-SA-5761) 
BASALT/ORIGIN 
Origin of andesite and dacite: evidence of mixing at Glass 
Mountain in California and at other circum-Pacific volcanoes, 
1 :24789 
BATTELLE RESEARCH REACTOR 
See BRR REACTOR 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BCC LATTICES/EQUATIONS OF STATE 
Computer simulation of the thermal pressure in solids and the 
equation of state, | :25046 (BNL-21319) 
BCC LATTICES/GRUENEISEN CONSTANT 
Computer simulation of the thermal pressure in solids and the 
equation of state, 1 :25046 (BNL-21319) 
BEAM ANALYZERS 
(For momentum analysis of charged particle beams.) 
BEAM ANALYZERS/DESIGN 
Accelerator beam profile analyzer (Patent), 1 :24299 
BEAM INJECTION/OPTIMIZATION 
Optimization of the input beam parameters for a high current 
C.W. deuteron linear accelerator, 1 :24295 (BNL-50515) 
BEAM MONITORS/DESIGN 
Automatic steering of a high velocity beam of charged particles 
(Patent), 1 :24300 


BEAM-PLASMA SYSTEMS/HOSE INSTABILITY 


BEAM-PLASMA SYSTEMS/HOSE INSTABILITY 
Numerical investigation of hose instability of a Bennet beam, 1 
:24850 (UCIDt17154) 
BEAM-PLASMA SYSTEMS/NEUTRON MONITORS 
Activation counters for pulsed neutron sources. Interim report, | 
:25083 (AD-A-014584) 
BEAM-PLASMA SYSTEMS/PARAMETRIC INSTABILITIES 
Simulation of parametric instability effects in a beam-plasma 
system, 1 :25120 
BEAM-PLASMA SYSTEMS/PLASMA DIAMAGNETISM 
Advanced concepts for photon sources. 
Diamagnetism and self-field of a pulsed warm beam in a 
plasma column. Final report, Sep 1972-Jul 1973, 1 :25096 
(AD-A-015388) 
BEAM-PLASMA SYSTEMS/PLASMA HEATING 
Advanced concepts for photon sources. Volume 3. Beam excited 
plasma radiator. Final report, Sep 1972-Jul 1973, 1 :25075 
(AD-A-015387) 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Parametric excitation of ion fluctuations in the relativistic 
pepend interaction. Technical report, 1 :25123 (AD-A- 
) 
—— of a complex signal in a beam-plasma system, 1 
BEAN PLANT 
See PHASEOLUS 
BEDROCK PROJECT/RADIATION MONITORING 
Operation Bedrock: on-site radiological safety report, July 1974- 
June 1975, 1 :24511 (NVO-410-31) 
BELLOWS/FAILURES 
Materials Science Division coal technology. Sixth _—.. 
report, January-March 1976 (Gasification Plant Materials), 1 
:22441 (ANL-76-60) 
BENZALDEHY DE/PHOTOCHEMISTRY 
Photochemistry of organic ions in the gas phase. Comparison of 
the gas phase photodissociation and solution absorption 
spectra of a cation, protonated benzene, | protonated 
mesitylene, 1 :24083 
BENZALDEHY DE/ULTRAVIOLET SPECTRA 
Photochemistry of organic ions in the gas phase. Comparison of 
the gas phase photodissociation and solution absorption 
spectra of benzoyl cation, protonated benzene, and protonated 
mesitylene, 1 :24083 
BENZENE/PHOTOCHEMISTRY 
Photochemistry of organic ions in the gas phase. Comparison of 
the gas phase photodissociation and solution — 
spectra of benzoyl cation, protonated benzene, protonated 
mesitylene, | :24083 
BENZENE/ULTRAVIOLET SPECTRA 
Photochemistry of organic ions in the gas phase. Comparison of 
the gas phase photodissociation and solution —— 
spectra of benzoyl cation, protonated benzene, protonated 
mesitylene, 1 :24083 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOPYRENE/BIOCHEMICAL REACTION KINETICS 
Specific positions involved in enzyme catalyzed covalent binding 
of benzo[a]pyrene to poly(G), 1 :24074 
BENZOPY RENE/LABELLING 
Specific positions involved in enzyme catalyzed covalent binding 
of benzo[a]pyrene to poly(G), 1 :24074 
BENZOPYRENE/ROOT ABSORPTION 
Effect of garbage compost on the 3,4-benzpyrene content of 
carrots and head lettuce, 1 :24774 (ORNL-tr-4124) 
BENZOPYRENE/TOXICITY 
Coal technology program. Quarterly progress rt for the 
period ending March 31, 1976, 1 :22402 (ORNL-5S159) 
BERL SADDLES 
See COLUMN PACKING 
BERYLLIUM/ABSORPTION SPECTROSCOPY 
Determination of beryllium in urine, hair, fingernail, and fecal 
samples by flameless atomic absorption spectrometry, | 
:24046 (RFP-2443) 
Flameless atomic absorption determination of beryllium in the 
presence of various anions and cations, 1 :24045 (RFP-2442) 
BERYLLIUM/GRAIN GROWTH 
Effects of annealing temperature on grain growth in beryllium, 1 
123747 
BERYLLIUM/IMPACT STRENGTH 
Instrumented impact testing using a Hopkinson bar apparatus, 1 
:24235 (AD-A-014792) 
BERYLLIUM/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), | :24898 
BERYLLIUM/OSCILLATOR STRENGTHS 
= effects in the photoabsorption on lightest atoms, 1 
24 
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BERYLLIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
BER YLLIUM/PHOTOIONIZATION 
a effects in the photoabsorption on lightest atoms, | 
BERYLLIUM/TENSILE PROPERTIES 
Effect of plastic prestrain on the tensile strain to failure of 
a Interim report, Jul-Dec 1974, 1 :23732 (AD-A- 
) 
Notch tensile strength of advanced structural grades of 
a Technical report, Mar-Aug 1974, 1 :23730 (AD-A- 
11647) 
BERYLLIUM/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
:22565 (UCLA-12-946) 
BERYLLIUM 7/FOLIAR UPTAKE 
Scale factors for foliar contamination by yeunt theese sources of 
pon ws in the New England area 4494 (CONF- 
BERYLLIUM 7/RADIATION MONITORING 
Scale factors for foliar contamination by stratospheric sources of 
a products in the New England area, | :24494 (CONF- 
40921-) 
BERYLLIUM 9 TARGET/DEUTERON REACTIONS 
Measurement of the neutron spectrum from the reaction of 30- 
MeV deuterons on a thick beryllium target, 1 :24986 (UCID- 
52024) 
BERYLLIUM ALLOYS/DEFORMATION 
Comments on Stress relaxation of a copper 1.87 wt % beryllium 
alloy (Flow stress), 1 :23750 
Reply to Stress relaxation of a copper 1.87 wt % beryllium alloy 
(Flow stress), 1 :23751 
BERYLLIUM ALLOYS/ELECTRICAL PROPERTIES 
Comparison of mechanical properties for several electrical 
spring contact alloys, | :23744 ccs 
BERYLLIUM ALLOYS/ETCHIN' 
Selective etching of CoBeNize alloy by potentiostatic method, 


1 :23699 
BERYLLIUM ALLOYS/MECHANICAL PROPERTIES 

Comparison of mechanical properties for several electrical 
spring contact alloys (Beryllium-nickel alloy 440 (Ni-1.95 Be- 
0.5 Ti); comparison with Neyoro G and Paliney 7), 1 :23745 
(SAND-75-0365) 

Comparison of mechanical properties for several electrical 
spring contact alloys, 1 :23744 (SAND-75-0305) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/FABRICATION 

Production engineering measures to manufacture super fine 
finish beryllia. Quarterly progress report No. 4, 1 Apr-30 Jun 
1975, 1 :23949 (AD-A-014160) 

BERYLLIUM OXIDES/MECHANICAL POLISHING 

Production engineering measures to manufacture super fine 
finish beryllia. Quarterly progress report No. 3, 1 Jan-31 Mar 
1975, 1 :23947 (AD-A-010403) 

BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
a al effects of the radioactive noble gases, 1 :24735 
NF-730915-) 

npetenl research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
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investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), 1 :24638 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREATH/RADIATION MONITORING 
Effect of ventilation variables on breath thoron output (Dogs), 1 
:24764 (CONF-730915-) 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/FORECASTING 
Influence of alternative technologies on energy supply, } :23473 
BREEDING BLANKETS/PERFORMANCE TESTING 
Radial blanket design and development. Quarterly progress 
rt for period ending November 30, 1975 (LMFBR), | 
:23274 (WARD-RB-3045-12) 
BREEDING BLANKETS/RESEARCH PROGRAMS 
Radial blanket design and development. Quarterly progress 
report for period ending November 30, 1975 (LMFBR), 1 
:23274 (WARD-RB-3045-12) 
BREMSSTRAHLUNG/COHERENT RADIATION 
Channeling and coherent bremsstrahlung effects for relativistic 
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cetyltrimethylammonium bromide; examination and separation 
of bulk vs surface diffusion), 1 :24090 

BROMINE/DIPOLE MOMENTS 

Moments of the dipole oscillator-strength distributions for atoms 
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BROMINE/X-RAY .FLUORESCENCE ANALYSIS 
In situ pollutant measurements, 1 :24042 (BNWL-2000(Pt.4)) 
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BUILDINGS/ENERGY CONSERVATION 
Energy Conservation Program Guide for Industry and 
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Use of by-product heat to heat buildings and sanitary water, | 
:23207 (AECL-5322/2) 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/DESIGN 
Buoy systems for acquiring data in marine environment, | 
724560 


Unique strategy for obtaining wave and wind data in the Gulf of 
Alaska, 1 :24561 
BUOYS/PERFORMANCE 
Unique strategy for obtaining wave and wind data in the Gulf of 
Alaska, 1 :24561 
BURNERS/DESIGN 
Gas generator research and development: clean fuel gas. 
report, January-March 1976, 1 :22462 (FE_1527- 


BURNERS/SUPPORTS 
Torch mount (25 Feb 1971) (Engineering Materials) (4 
drawings), 1 :24108 (CAPE-2470) 
BURNS/CONTAMINATION 
Combined injury caused by nuclear explosions, | :24727 (LF-tr- 
123) 
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BURNS/RADIOSENSITIVITY EFFECTS 
= injury caused by nuclear explosions, | :24727 (LF-tr- 
123) 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/NOISE 
Noise pollution control of the automobile, 1 :23639 
BWR TYPE REACTORS 
See also BARTON-I REACTOR 
BARTON-2 REACTOR 
BARTON-3 REACTOR 
BARTON-4 REACTOR 
BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
ENEL-4 REACTOR 
HARTSVILLE-1 REACTOR 
HARTSVILLE-2 REACTOR 
HARTSVILLE-3 REACTOR 
HARTSVILLE-4 REACTOR 
PEACH BOTTOM-3 REACTOR 
TARAPUR-I REACTOR 
TARAPUR-2 REACTOR 
BWR TYPE REACTORS/CONDENSATION CHAMBERS 
Mark I 1/12-scale pressure suppression pool swell tests, 1 :23373 
(NEDO-13456) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Description of short term program. Plant unique torus support 
systems and attached piping analysis, 1 :23235 (NP-20941) 
Plant unique uplift sensitivity, 1 :23377 (NP-20951) 
Torus LOCA load conservatisms, | :23376 (NP-20943) 
BWR TYPE REACTORS/ECCS 
Emergency heat removal system for a nuclear reactor (Patent; 
PWR; BWR; LMFBR), | :23239 
Emergency core cooling tests of an internally pressurized, 
Zircaloy-clad, 8 x 8 simulated BWR fuel bundle, | :23374 
(NEDO-20231-A) 
BWR TYPE REACTORS/FUEL CYCLE 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
BWR TYPE REACTORS/FUEL ELEMENTS 
BWR 8 x 8 fuel rod simulation using electrical heaters, | :23367 
(GEAP-21207) 
BWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
progress report, January-March 1976, 1 :23380 
(ORNL/NUREG/TM-17) 
BWR TYPE REACTORS/GASEOUS WASTES 
Radioactive noble gases in effluents from nuclear power stations 
(Kr, Xe), 1 :24480 (CONF-730915-) 
Reactor contributions to atmospheric noble gas radioactivity 
levels (*"Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/Xe, Xe), 
1 :24490 (CONF-730915- ) 
BWR TYPE REACTORS/LOSS OF COOLANT 
BWR 8 x 8 fuel rod simulation using electrical heaters, 1 :23367 
(GEAP-21207) 
Fission product beta and gamma energy release. 
progress report for January-March 1976, | :23383 
(ORNL/NUREG/TM-23) 
Mark I 1/12-scale pressure suppression pool swell tests, 1 :23373 
(NEDO-13456) 
Processes in tanks with boiling or supercooled water during 
pressure drop, 1 :23390 
RELAP4 computer code. II. Engineering design of the input 
model, 1 :23398 
BWR TYPE REACTORS/MELTDOWN 
Theoretical and experimental possibilities for the evaluation of 
properties of corium. Final report for project RS 128, 1 
:23396 (GERRSR-6) 
BWR TYPE REACTORS/OFF-GAS SYSTEMS 
Cryogenic system for collecting noble gases from boiling water 
reactor off-gas, 1 :23332 (CONF-730915-) 
BWR TYPE REACTORS/PIPES 
pape ne of short term program. Plant unique torus support 
ms and attached piping analysis, | :23235 (NP-20941) 
BWR TYPE REACTORS/PRESSURE VESSELS 
Neutron irradiation embrittlement of reactor pressure-vessel 
steels, 1 :23238 
BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Experience with radioactive noble gases from boiling water 
reactors, | :23330 (CONF-730915-) 
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BWR TYPE REACTORS/RADIOACTIVE WASTE 


gnecs 
reactors, 1 :23330 (CONF-730915-) 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Computation of radiological consequences using INHEC 
computer program, | :23365 (GAI-TR- 101NP-A) 
jumerical calculation of flashing from long pipes using a two- 
field model, 1 :23372 (LAMS-NUREG-6330) 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Code case acceptability: ASME Section I! design and 
fabrication, 1 :23295 (REG/G-1.84(Rev.6)(5-76)) 
BWR TYPE REACTORS/STRESS CORROSION 
Stress corrosion cracking in BWRs, 1 :23234 (ERDA-76-98) 
BY-PRODUCTS/CHEMICAL ANALYSIS 
Coal technology program. Quarterly progress report for the 
March 31, 1976, 1 :22402 (ORNL-5159) 


BY-PRODUCTS/SEPARATION PROCESSES 
Coal technology program. Quarterly progress report for the 
period ending March 3 31, 1976, 1 :22402 (ORNL-5159) 


C INVARIANCE/GROUP THEORY 
Di-hedral symmetry and charge conjugation, 1 :24971 (COO- 
3065-121) 


Nonlinear static and dynamic response of underwater cable 
structures using the finite element method, | :24121 
CABLES/MECHANICAL VIBRATIONS 
Modeling of vortex-excited vibration of underwater cable 
system, 1 :24120 
Resonant, vortex-excited vibrations of structures and cable 
systems, | :22658 
CABLES/PERFORMANCE TESTING 
SEACON II: an instrumented tri-moor for evaluating cable 
structure design methods, | :24128 
CABLES/STABILITY 
Determination of the static equilibrium configuration of 
externally redundant submerged cable arrays, 1 :24122 
CABLES/STATIC LOADS 
Nonlinear static and dynamic response of underwater cable 
structures using the finite element method, 1 :24121 
CABLES/STRESS ANALYSIS 
is of a riser joint tensioner system, 1 :24125 
Anchor-last deployment for buoy moorings, 1 :24127 
CADMIUM/ADSORPTION 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. Progress October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 


CADMIUM/COMPRESSIBILITY 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM/ELECTROCHEMISTRY 
Transference numbers and electrochemical n in molten mixed 
valence electrolytes: the Cd/CdI, system, 1 :24080 
CADMIUM/ELECTRONIC STRUCTURE 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
CADMIUM/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
i of flyash. Progress report, October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 
CADMIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
CADMIUM/PHOTOELECTRON SPECTROSCOPY 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
CADMIUM/PHYSICAL RADIATION EFFECTS 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
Kinetics of bimolecular diffusion limited reactions for different 
dimensionalities of diffusion, with application to recovery of 
irradiated cadmium and crowdion-crowdion interactions, | 
:23873 (CONF-751006-P1) 
CADMIUM/RECOVERY 
Sphalerite in coals from the Illinois Basin, 1 :22527 


CALCIUM/PHOTOIONIZATION 


CADMIUM/SPECIFIC HEAT 
Speed of ultrasound and the thermophysica! properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM/THERMAL EXPANSION 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, 1 
122565 (UCLA-12-946) 
CADMIUM/ULTRASONIC WAVES 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1. :23779 
CADMIUM/UPTAKE 
Iron oxide as an iron source in potting-soil mixtures, 1 :24682 
CADMIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
CADMIUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
CADMIUM 109/RETENTION 
Evaluation of biological half-lives of radionuclides in mouse 
organs ('°Cd, *“Hg, “Zn, ™Se), 1 :24768 
CADMIUM ALLOYS/COMPRESSIBILITY 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM ALLOYS/CRYSTAL LATTICES 
Optical microdiffraction in lattice image analysis (Ordered 
Mg;Cd; spinodal Au-Ni), 1 :23722 (LBL-4964) 
CADMIUM ALLOYS/ORDER PARAMETERS 
Observations of B19 ordering in Mg;Cd thin foils, 1 :23728 
CADMIUM ALLOYS/SPECIFIC HEAT 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM ALLOYS/THERMAL EXPANSION 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM ALLOYS/ULTRASONIC WAVES 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
CADMIUM IODIDES/ELECTROCHEMISTRY 
Transference numbers and electrochemical n in molten mixed 
valence electrolytes: the Cd/CdI, system, 1 :24080 
CADMIUM SULFIDE SOLAR CELLS 
Solar energy: approach to technology, 1 :23509 
CADMIUM TELLURIDES/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of cadmium telluride. Final technical 
report, 1 Jun 1973-31 Jan 1975, 1 :23991 (AD-A-011723) 
CADMIUM TELLURIDES/DEPOSITION 
Coating science and technology. Final report, 25 Apr 1973-31 
Dec 1974, 1 :23990 (AD-A-010457) 
Fabrication of compounds for infrared windows, | :23955 
CAFFEINE/BIOLOGICAL EFFECTS 
Studies of the repair of radiation-induced genetic damage in 
drosophila. Annual progress report, 1 :24733 (UCD- 
34P210X2) 
CALCIUM/BIOLOGICAL EFFECTS 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
CALCIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
eee at ANL July 74 to June 75), 1 :24866 (ANL-75- 
1)) 
CALCIUM/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
CALCIUM/ELECTRONIC STRUCTURE 
High temperature uv photoelectron spectroscopy, 1 :24867 
(LBL-4922) 
CALCIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
CALCIUM/PHOTOELECTRON SPECTROSCOPY 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 


MANAGEMENT 
CABLES/DESIGN 
SEACON II: an instrumented tri-moor for evaluating cable 
structure design methods, | :24128 
CABLES/DYNAMIC LOADS 


CALCIUM/PHOTOIONIZATION 


CALCIUM/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
CALCIUM 40/ENERGY LEVELS 
Consistent calculations of (n,x) and (n,xy) cross sections for 
“Ca: E/sub n/ = | to 20 MeV, | :24993 
CALCIUM 40 TARGET/NEUTRON REACTIONS 
Consistent calculations of (n,x) and (n,xy) cross sections for 
“Ca: E/sub n/ = | to 20 MeV, | :24993 
CALCIUM CARBONATES/BIOLOGICAL EFFECTS 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up Fe and FeSO, added to Yolo loam soil, | :24683 
Cation-anion balance in lime-induced chlorosis (Soybeans), | 


:24665 
CALCIUM COMPOUNDS/DOMAIN STRUCTURE 
Ger ituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y ,Eu, 
High Ge)s0;2), 1 :24016 
u garnets based on large gyromagnetic ratios 
(high g) (Euy-45Y films), 1 :24014 
Static dynamic properties of magnetic bubble domains in 
Sm, Ca, Ge-substituted iron garnet films (Y ;.eSmo.;Ca, 
Fe,Ge,OBY 12), 1 :24015 
CALCIUM COMPOUNDS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 
CALCIUM IONS/BIOLOGICAL EFFECTS 
Calcium-requiring step in the uptake of deoxyribonucleic acid 
— through the surface of competent pneumococci, | 


CALCIUM NITRATES/NUCLEAR MAGNETIC RESONANCE 
Proton NMR relaxation in hydrous melts, 1 :24063 (CONF- 
760521-2) 
CALCIUM SULFATES/REGENERATION 
Development program on pressurized fluidized-bed combustion. 
report, January-March 1976, 1 :22579 (ANL/ES- 
N-1015 
CALCIUM SULFATES/USES 
ba v4 — sulfate on transpo ‘72 parking lot, | :22546 (BM- 
) 
CALCIUM TUNGSTATES/CRYSTAL FIELD 
Significance of crystal-field parameters for the quartet I term of 
in CaWQ,. Technical report, 1 :23965 (AD-A- 
11251) 
CALHOUN-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
CALHOUN-2 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
CALHOUN-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
CALIFORNIA/EARTHQUAKES 
Sinuosity of strike-slip fault traces, 1 :24805 
CALIFORNIA/ENERGY SOURCES 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
wer plant initiative legislation on June 6), 1 :23458 (SAN- 
RDA-100) 
CALIFORNIA/GEOLOGIC FAULTS 
Sinuosity of strike-slip fault traces, 1 :24805 
CALIFORNIA/LEGISLATION 
Testimony on the California Nuclear Initiative, 1 :23461 
Testimony on the California Nuclear Initiative, 1 :23462 
CALIFORNIA/NATURAL GAS 
Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Draft environmental 
statement. Volumes 1, 2, and 3, | :2344 
CALIFORNIA/NUCLEAR ENERGY 
Testimony on the California Nuclear Initiative, 1 :23461 
Testimony on the California Nuclear Initiative, 1 :23462 
CALIFORNIA/NUCLEAR POWER PLANTS 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
power plant initiative legislation on June 6), 1 :23458 (SAN- 
ERDA-100) 
Testimony on the California Nuclear Initiative, 1 :23461 
Testimony on the California Nuclear Initiative, 1 :23462 
CALIFORNIA/PETROLEUM 
Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Draft environmental 
statement. Volumes 1, 2, and 3, 1 :23448 
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CALIFORNIA/PUBLIC UTILITIES 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
wer plant initiative legislation on June 6), | | 33458 (SAN- 
RDA-100) 
CALIFORNIA/TRANSPORTATION SYSTEMS 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
wer plant initiative legislation on June 6), 1 33458 (SAN- 
RDA-100) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Remark on the prompt-fi spectrum of **Cf, 1 
:25012 (ANL/NDM-19) 
CALORIMETERS/OPERATION 
Solar calorimetry, 1 :23107 
CALORIMETRIC DOSEMETERS/CALIBRATION 
Investigations into the thermal defect of tissue-equivalent plastic 
(A-150), 1 :24354 (BNL-21208) 
CALORIMETRY/RESEARCH PROGRAMS 
Application of adiabatic calorimetry to metals systems. Progress 
report, 1974-75, 1 :23765 (ORO-3291-19) 
CAMERAS 
See also GAy MA CAy ERAS 
CAMERAS/DESIGN 
Simple step-and-repeat precision copy camera (For 
microphotography), | :24374 (LA-UR-76-1072) 
CANADA 
See also ONTARIO 
CANADA/AGRICULTURE 
Economics of heat utilization for controlled environment 
production of agricultural products, 1 :23569 (AECL-5322/2) 
Low-grade heat utilization in Canada and the northern United 
States, 1 :23204 (AECL-5322/1) 
CANADA/AQUACULTURE 
Low-grade heat utilization in Canada and the northern United 
States, 1 :23204 (AECL-5322/1) 
Use of low-grade heat in cold climates for aquaculture: a 
rspective in the western hemisphere and Japan, | :23202 
(AECL-5322/1) 
CANADA/COAL MINING 
Canadian coal mining patterns and developments: present and 
future, 1 :22575 
CANADA/COAL RESERVES 
Canadian coal mining patterns and developments: present and 
future, 1 :22575 
CANADA/INDUSTRIAL PLANTS 
Sera) use of low-grade heat in Canada, | :23582 (AECL- 
322/1 
CANADA/NATURAL GAS DEPOSITS 
Exploratory drilling on the Canadian Continental Shelf, 
Labrador Sea, | :22857 
CANADA/URANIUM RESERVES 
Uranium: new projects anticipate coming demand, | :23460 
CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CARBAZOLES/FLUORESCENCE SPECTROSCOPY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
CARBAZOLES/INFRARED SPECTRA 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
CARBAZOLES/ION EXCHANGE CHROMATOGRAPHY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
CARBAZOLES/MASS SPECTROSCOPY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
CARBIDES/BINDING ENERGY 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
CARBIDES/CHEMICAL PREPARATION 
Process for preparing metal-carbide-containing microspheres 
from metal-loaded resin beads (Patent), 1 :23956 
CARBOHYDRATES/BIOLOGICAL RADIATION EFFECTS 
Histochemical studies of the effect of radiophosphorus on testis 
in Swiss albino mice during postnatal development (*P), | 
:24758 
CARBON 
See also GRAPHITE 
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PYROLYTIC CARBON 
CARBON/BINDING ENERGY 
= — in the oxygen Is ionization of carbonyl 
pounds, | :24077 
CARBON/CHARGED-PARTICLE 
Electron attenuation lengths in carbon films, 1 :25030 
CARBON/DEPOSITION 
Coating science and tec’ . Final report, 25 Apr 1973-31 
Dec 1974, 1 :23990 (AD-A-010457) 
CARBON/ELECTRON COLLISIONS 
Mean free path for plasmon and inner shell excitations 
' electrons in the range from 60 to 1200 keV, 1 :24859 
CARBON/ELECTROPHORESIS 
Electrotransport of carbon in molybdenum and uranium, | 
:23787 
CARBON/FAILURES 
Investigation of the failure of carbon-graphite materials at high 
temperatures, 1 :24008 
CARBON/ION COLLISIONS 
Radiation physics, 1 :24891 
CARBON/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
CARBON/METALLOGRAPHY 
Infiltration of metallographic specimens with metallic alloys, 1 
:23700 


CARBON/PHOTOELECTRIC EFFECT 
Electron attenuation lengths in carbon films, 1 :25030 
CARBON/X-RAY EMISSION ANALYSIS 
Tissue chemical analysis with muonic x rays, 1 :24036 
CARBON 12/NUCLEAR DEFORMATION 
Deformation lengths from scattering of strongly interacting 
projectiles, 1 :24987 (COO-2130-200) 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Macroscopic folded form factors for '"C + "C inelastic 
scattering (Coupled channel calculations, 117.1 MeV), 1 
:24985 (CONF-760424-5) 
CARBON 12 REACTIONS/INELASTIC SCATTERING 
Macroscopic folded form factors for "*C + "C inelastic 
scattering (Coupled channel calculations, 117.1 MeV), 1 
:24985 (CONF-760424-5) 
CARBON 12 REACTIONS/SPALLATION 
Deexcitation processes in nuclear reactions, 1 :25014 (COO- 
1505-84) 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Macroscopic folded form factors for "*C + "C inelastic 
scattering (Coupled channel calculations, 117.1 MeV), 1 
724985 (CONF-760424-5) 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Fusion of “N+"C at energies up to 178 MeV (Cross sections, 
liquid-drop limit), 1 :24989 
CARBON 14/BIOCHEMICAL REACTION KINETICS 
Specific positions involved in enzyme catalyzed covalent binding 
of benzo[a]pyrene to poly(G), 1 :24074 
CARBON 14/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 
CARBON DIOXIDE/ADSORPTION 
Separation of krypton from carbon dioxide and oxygen with 
molecular sieves, 1 :22922 (CONF-760822-3) 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Interactions of atmospheric carbon dioxide, diffuse light, plant 
productivity and climate processes model predictions, 1 
124433 (CONF-740921-) 
CARBON DIOXIDE/GAS CHROMATOGRAPHY 
tion techniques for reactor-produced noble gases, 1 
124052 (CONF-730915-) 
CARBON DIOXIDE/INFRARED SPECTRA 
Analysis of 4.3 micrometer ICE CAP data. Final report, 1 Jul 
1973-30 Jun 1974, 1 :24835 (AD-A-014847) 
CARBON DIOXIDE/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
CARBON DIOXIDE/PRODUCTION 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, 1 :22867 (UCRL-51838) 
CARBON DIOXIDE/SORPTIVE PROPERTIES 
Solubility of krypton in liquid CO,, 1 :22900 (ORNL-5121) 
CARBON DIOXIDE ACCEPTOR PROCESS/FLOWSHEETS 
Carbon dioxide acceptor coal gasification process, 1 :22445 
(ERDA-76-30-3) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Carbon dioxide acceptor coal gasification process, 1 :22445 
(ERDA-76-30-3) 
CARBON DIOXIDE LASERS/BIBLIOGRAPHIES 
Carbon dioxide lasers. Volume 1. 1970-1974 (a bibliography 
oa = Report for 1970-1974, 1 :24205 (NTIS/PS- 


CARBON TETRACHLORIDE/OSCILLATOR STRENGTHS 


Carbon dioxide lasers. Volume 2. 1975 (a ene 
no Report for 1964-Jun 1975, 1 :24206 (NTIS/PS- 
75/474) 

CARBON DIOXIDE LASERS/MODE LOCKING 

Atmospheric-pressure gas lasers. Final report, 1 Jun 1972-31 
May 1975,-1 :24185 (AD-A-013532) 

CARBON DIOXIDE LASERS/PERFORMANCE 

A regenerative carbon dioxide gas dynamic laser, 1 :24184 (AD- 
A-013469) 

Experiments on continuous transverse discharges in channel 
waveguides with flowing CO, gas mixtures. Final technical 
report, 1 :24170 (AD-A-01 1241) 

CARBON DIOXIDE LASERS/STABILIZATION 

Servo stabilization of two CO, lasers 10.7 MHz apart. Final 

report, Jan-Oct 1974, 1 :24174 (AD-A-011998) 
CARBON DIOXIDE LASERS/WINDOWS 

Investigation of window materials for high power CO, gas lasers. 
Final report, 1 Jul 1972-31 Dec 1974, 1 :24177 (AD-A- 
012553) 

CARBON IONS/ION-ATOM COLLISIONS 

Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 

CARBON IONS/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
CARBON ISOTOPES/ISOTOPE SEPARATION 

isotope separation by selective photodissociation of glyoxal 

(Patent), 1 :24078 
CARBON MONOXIDE/DIFFUSION 

Mechanism and rate of gas transfer across the air-sea interface 
(Exchange of SO, and other soluble gases), 1 :24443 (CONF- 
740921-) 

CARBON MONOXIDE/DOSES 

Carbon monoxide exposures to Boston bicyclists, 1 :24777 

Determination of environmental carbon monoxide exposures 
through personal monitoring: fixed vs personal and 
transportation mode relationships, 1 :24776 

CARBON MONOXIDE/FOLIAR UPTAKE 

Removal of water soluble from the atmosphere by 
vegetation, | :24434 (CONF-740921-) 

CARBON MONOXIDE/ION-MOLECULE COLLISIONS 

Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 

CARBON MONOXIDE/MONITORING 

Carbon monoxide index monitoring system in an underground 

— mine. Preprint No. 75-F-350, 1 :22589 {CONF-750946- 


17) 
Carbon monoxide exposures to Boston bicyclists, 1 :24777 
Determination of environmental carbon monoxide exposures 
through personal monitoring: fixed vs personal 
transportation mode relationships, 1 :24776 
CARBON MONOXIDE/PRODUCTION 
Hydrogen and carbon monoxide from decomposition of cerous 
carbonates, 1 :22987 (LA-UR-76-823) 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, | :22867 (UCRL-51838) 
CARBON MONOXIDE LASERS/ENERGY-LEVEL 
TRANSITIONS 
Measurement of vibrational population distributions in a 
supersonic expansion of carbon monoxide. Interim report, 1 
:24178 (AD-A-012585) 
CARBON MONOXIDE LASERS/EXCITATION 
Development of a higher power fission-fragment-excited CO 
laser, 1 :24210 (SAND-76-5440) 
CARBON MONOXIDE LASERS/NUCLEAR PUMPING 
High energy flowing nuclear laser, 1 :24209 (SAND-76-5341) 
CARBON MONOXIDE LASERS/RESEARCH PROGRAMS 
Anharmonic oscillator lasers. Final report, 1 Apr 1974-31 Mar 
1975, 1 :24182 (AD-A-012994) 
Carbon monoxide laser. Semiannual technical report, 1 :24201 
(AD-A-016605) 
Development of a higher power fission-fragment-excited CO 
laser, 1 :24210 (SAND-76-5440) 
CARBON STEELS/CORROSION 
Compatibility of ammonia with candidate dry cooling system 
materials, 1 :23165 (BNWL-1992) 
CARBON STEELS/STRESS RELAXATION 
Stress relaxation of a high-carbon steel, 1 :23746 (SAND-76- 


0282) 
CARBON STEELS/WELDING 
Assessment of shielded metal arc electrodes for the underwater 
welding of carbon manganese structural steels, 1 :23703 
CARBON TETRACHLORIDE/DIFFUSION 
Mechanism and rate of gas transfer across the air-sea interface 
—— of SO, and other soluble gases), 1 :24443 (CONF- 
40921-) 
CARBON TETRACHLORIDE/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 


research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75v60(Pt.1)) 
CARBONATES/BINDING ENERGY 
a-donor relaxation in the oxygen Is ionization of carbonyl 
1 :24077 
CARBONIZATION 
Review oa evaluation of residue carbonization in the Consol 
Synthetic Fuel process, 1 :22511 (ORNL/TM-5346) 
CARBONYLS/ABSORPTION 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 7 122402 (ORNL-5159) 
CARBON YLS/BINDING ENERGY 
a-donor relaxation in the oxygen 1s ionization of carbonyl 
compounds, | :24077 
CARBOXYLIC ACID SALTS/BINDING ENERGY 
a-donor relaxation in the oxygen 1s ionization of carbonyl 
compounds, | :24077 
CARBOXYLIC ACIDS/BINDING ENERGY 
a-donor relaxation in the oxygen Is ionization of carbonyl 
compounds, | :24077 
CARCINOGENESIS/EDUCATION 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
CARCINOGENESIS/RESEARCH PROGRAMS 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 
CARDIAC PACEMAKERS/POWER SUPPLIES 
Microwatt thermoelectric generator (Patent), 1 :22981 
CARDIAC PACEMAKERS/SAFETY 
Nuclear-powered pacemaker fuel cladding study (Difficulty of 
dissolving cladding and **PuO, for obtaining materials for acts 
of terrorism), 1 :22969 (ORNL/TM-5127) 
CARDIOVASCULAR SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/SCINTISCANNING 
Evaluation of circulatory adequacy by scintigraphic eR 
with continuous generation of a (Dogs), 1 :2464 
CARROTS/CHEMICAL COMPOSITI 
Effect of garbage compost on the content of 
carrots and head lettuce, 1 :24774 (ORNL-tr-4124) 
CASCADE IMPACTORS/PERFORMANCE TESTING 
Evaluation of aerosol generation and counting techniques, 1 
:24468 (ORNL/MIT-228) 
CASKS/DESIGN 
Shipping cask for spent nuclear fuel assemblies (Patent), 1 
24155 


CASKS/IMPACT TESTS 
Effects of target rigidity on im behavior of 
containers (Pu), 1 :24154 (SAND-76-0207) 
Full scale Cask Program at ORNL (HWCTR cask), 1 :24153 
(CONF-7608 13-1) 
CATALYSTS/CHEMICAL COMPOSITION 
Superactive acidic bimetallic catalytic composite and use thereof 
in conversion of hydrocarbons (Patent), 1 :22804 
CATALYSTS/CHEMICAL PREPARATION 
bon conversion catalyst (Patent; catalyst preparation 
for naphtha reforming), 1 :22783 
Hydrocarbon cracking utilizing laminar heavy metal 
aluminosilicates (Patent), 1 :22802 
Hydrodesulfurization with a catalyst containing alumina derived 
from aluminum sulfate and aluminum chloride hydrosol 
(Patent; catalytic composite of a Group VIII metal or metal 
oxide, a Group VIB metal or metal oxide, and an alumina 
support or carrier material), 1 :22801 
hydrocracking process (Patent; catalysts), 1 
:2279 
Process for the catalyiic steam reforming of hydrocarbons 
(Patent; catalyst preparation), | :22797 
Process for the conversion of hydrocarbon fractions containing 
condensed-ring polycyclic aromatic hydrocarbon (Patent; 
carrier of NaY-Zeolite, at least 60% of Na ions exchanged 
with Ni ion, supported on nickel, tungsten, and vanadium), 1 
:22803 
CATALYSTS/POISONING 
Method of controlling catalyst deposits in hydrodesulfurization 
(Patent; prevention of deactivation of catalyst and metallic 
deposit buildup on the catalyst), 1 :22800 
Sulfur poisoning of catalysts. Quarterly progress report No. 1, 1 
:23011 (PERC-0060/1) 
CATALYSTS/REGENERATION 
Catalytic upgrading of heavy hydrocarbons (Patent; catalytic 
Ifur ——— and demetallization; 
catalyst regeneration), | 122794 
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ae apparatus (Patent; for spent catalyst regeneration), 
Selective separation of hydrogen sulfide from hot fuel gases 
(Patent), 1 :22436 
CATALYSTS/SURFACE PROPERTIES 
Surface properties and reactions of cobalt-molybdate 
—— catalyst: preliminary results, 1 :22434 (ORNL- 
168) 


CATALYTIC CONVERTERS/BIOLOGICAL EFFECTS 
Effects on various metal sulfates on i Pp 
respiration (Rats), 1 :23642 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for treating combustion exhaust gas (Patent), 1 :23615 
Catalyst for exhaust gas purification (Patent), 1 :23653 
Catalyst for reducing nitrogen oxides contained in combustion 
— gas, and process for preparing same (Patent), | 
Catalyst for purifying exhaust gases (Patent), 1 :23667 
Catalyst for treating exhaust gas from engine vehicles (Patent), | 
123616 


Combustion performance of flameless catalytic gas burner 
toward pollutionless complete combustion, | :23668 
Exhaust gas cleaning catalysts and method of producing same 
(Patent), 1 :23665 
Process for the elimination of pollutants in exhaust gases 
(Patent), 1 :23619 
CATALYTIC CONVERTERS/DESIGN 
Apparatus for cleaning exhaust gases (Patent), 1 :23649 
Compact exhaust gas converter with pulse dampening means 
(Patent), 1 :23621 
Exhaust gas purifying system for an internal combustion engine 
(Patent), 1 :23620 
Process and apparatus (Patent), | :23669 
CATALYTIC CONVERTERS/FABRICATION 
Catalyst for exhaust gas purification (Patent), 1 :23653 
Catalyst structure (Patent), 1 :23663 
Catalytic device for an exhaust system for an internal 
combustion engine (Patent), 1 :23618 
Porous ceramics-exhaust oxidation catalyst (Patent), | :23648 
CATALYTIC CONVERTERS/MATERIALS 
Porous glass supports for automotive emissions control catalysts 
(Patent), 1 :23625 
CATALYTIC CONVERTERS/OPERATION 
Maximizing conversion of nitrogen oxides in the treatment of 
combustion exhaust gases (Patent), 1 :23666 
CATALYTIC CONVERTERS/PERFORMANCE 
Combustion performance of flameless catalytic gas burner 
toward pollutionless complete combustion, | :23668 
CATALYTIC CONVERTERS/REVIEWS 
Catalytic converters for exhaust emission control of commercial 
uipment powered by internal combustion engines, | :23617 
CATAWBA-1 REACTOR/REACTOR LICENSING 
FIND: Catawba Nuclear Station, Units 1 and 2, 1 :23285 
(FIND-50413-R1) 
CATAWBA-2 REACTOR/REACTOR LICENSING 
FIND: Catawba Nuclear Station, Units 1 and 2, 1 :23285 
(FIND-50413-R1) 
CATHODE RAY TUBES/CONTROL EQUIPMENT 
66G CAIAC-611 CRT controller (22 Oct 1973) (Engi 
Materials) (15 drawings and text (7 pages)), 1 :24278 
(CAPE-2491) 
CATHODES/ELECTRIC ARCS 
Cathode spot damage in gold films on sapphire substrates, 1 
:24102 (SAND-76-5247) 
CATTLE/MANAGEMENT 
LASL electronic identification project and the effects of 
a in the decision process, | :24660 (LA-UR-76- 
1389) 
CATTLE/POPULATIONS 
LASL electronic identification project and the effects of 
— in the decision process, 1 :24660 (LA-UR-76- 
1389) 
CAVITY RESONATORS/ELECTRON BEAM WELDING 
Electron-beam welding of 500-MHz acceleration resonators, | 
:24320 (SLAC-Trans-172) 
CDC COMPUTERS/PROGRAMMING LANGUAGES 
Introduction to BLIMP, a systems programming language for the 
CDC 6000/7000 CPUs, 1 :25162 (LBL-4828) 
CELL DIVISION/BIOLOGICAL RADIATION EFFECTS 
Cell division requirement for activation of murine leukemia virus 
in cell culture by irradiation (Gamma radiation), 1 :24693 
CELL FLOW SYSTEMS 
Characterization of normal and neoplastic mammalian cells by 
multiparameter flow-system analysis methods, | :24616 (LA- 
UR-76-919) 
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Flow-systems analysis and characterization of protein contents 
and proliferating kinetics in ascites and solid tumors, | :24615 
(LA-UR-76-918) 

to x-rays in terms of mitotic delay (S/sub d/) and 
killing (S/sub k/): correlation between S/sub d/ and S/sub k/ 
for sub-lines of murine leukaemic cells, 1 :24692 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Application of synchrotron radiation in biology, | :24684 
CELL MEMBRANES/MOLECULAR BIOGLOGY 
Application of synchrotron radiation in biology, 1 :24684 
CELL NUCLEI/MEASURING METHODS 

Characterization of normal and neoplastic mammalian cells by 

cr) flow-system analysis methods, | :24616 (LA- 
z 19) 


CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
(ELECTROL 
See ELECTROLYTIC CELLS 
CEMENTS/SPECIFICATIONS 
ifications and methods of 
concrete, | :22535 (BM-IC-8640) 


CENTRAL REC 
report No. 1, July-December 


fly ash in Portland cement 


EIVERS 
Solar pilot plant, phase I. Quarterly 
1975, 1 :23048 (SAN/1109-76/T1) 
CENTRAL RECEIVERS/DESIGN 
Central receiver solar thermal system, phase 1. 
report for period ending December 31, 1975, 1 23049 
(SAN/1110-76/T1) 
CERAMICS/FABRICATION 
Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 
CERAMICS/GAMMA RADIOGRAPHY 
Nondestructive testing of ceramics: monograph for x- and y- 
radiography, 1 :24256 
CERAMICS/MECHANICAL PROPERTIES 
Ceramics in controlled thermonuclear devices, 1 :25144 (LA- 
UR-76-1210) 
CERAMICS/PHYSICAL RADIATION EFFECTS 
Ceramics in controlled thermonuclear devices, 1 :25144 (LA- 
UR-76-1210) 
CERAMICS/X-RAY RADIOGRAPHY 
Nondestructive testing of ceramics: monograph for x- and y- 
radiography, | :24256 
CEREALS 


See also BARLEY 
MAIZE 
RICE 
SORGHUM 
CEREALS/CONTAMINATION 
Alpha emitters in foods (Uranium), 1 :24542 (ORNL-tr-4165) 
CERIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF, 1 :24884 
CERIUM/CRYSTAL STRUCTURE 
rystal structures of cerium metal at high pressure, 1 :23720 
(LA-6251) 
LEVELS 
of La and Ce, 1 :24880 


Appearance potential spectra 
CERIUM/PHASE TRANSFORMATIONS 
Crystal structures of cerium metal at high pressure, 1 :23720 
(LA-6251) 
CERIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
CERIUM 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
CERIUM 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
CERIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
CERIUM 141/BIOLOGICAL RADIATION EFFECTS 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141 Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 
:24760 (LF-tr-121) 
CERIUM 141/FOLIAR UPTAKE 
Scale factors for foliar contamination by stratospheric sources of 
— products in the New England area, 1 :24494 (CONF- 
1-) 
CERIUM 141/INHALATION 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, | 
:24760 (LF-tr-121) 
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CERIUM 141/RADIATION MONITORING 
Scale factors for foliar contamination by stra‘ 
fission products in the New England area, 


740921- 
CERIUM 141/TOXICITY 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 
:24760 (LF-tr-121) 
CERIUM 144/BIOLOGICAL RADIATION EFFECTS 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
of dose and carrier, 1 


heric sources of 
1 :24494 (CONF- 


life and inducement of cancer. 
:24760 (LF-tr-121) 
CERIUM 144/FOLIAR UPTAKE 

Scale factors for foliar contamination by stratospheric sources of 
fission products in the New England area, | :24494 (CONF- 
740921-) 

CERIUM 144/INHALATION 

Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, | 
:24760 (LF-tr-121) 

CERIUM 144/RADIATION MONITORING 

Scale factors for foliar contamination by heric sources of 

— products in the New England area, | :24494 (CONF- 
1-) 
CERIUM 144/TOXICITY 

Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 
:24760 (LF-tr-121) 

CERIUM CARBONATES/DECOMPOSITION 
Hydrogen and carbon monoxide from decomposition of cerous 
carbonates, 1 :22987 (LA-UR-76-823) 
CERIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
CERIUM FLUORIDES/REFLECTIVITY 
Optical properties of rare earth trifluorides, 1 :23970 
CESTUM/DIFFUSION 
Cesium diffusion in fuel element graphite A3, 1 :23251 (ORNL- 
tr-4176) 
CESIUM 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 
CESIUM 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
CESIUM 134/RADIATION HAZARDS 

Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 
CESIUM 134/RADIATION MONITORING 

Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 
CESIUM 134/UPTAKE 

Modeling of radiation doses from chron 

(Tritium, Cs, ""Cs), 1 :24582 (DPMS 5- e126) 
CESIUM 137/BIOLOGICAL RADIATION E 

Case of external cesium-137 exposure of rare eo a 

localization, 1 :24752 
CESIUM 137/DEPOSITION 

Geographic effects and texture of the fallout blanket, 1 :24502 
(CONF-740921-) 

CESIUM 137/RADIATION MONITORING 

Aerial gamma survey by helicopter to measure surficial 
contamination, 1 :24533 (CONF-740921-) 

Environmental monitoring report on radiological status of the 
ground water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 

Soil density meter incident, 1 :24745 (DHEW/FDA-76-8026) 

CESIUM 137/SOLIDIFICATION 

Glass and ceramic materials for the immobilization of 
megacurie- amounts of pure cesium-137 (In glass, glass- 
ceramics, zeolite, and pollucite), 1 :22917 (ARH-SA-246) 

CESIUM 137/UPTAKE 

Investigation of the unusual behavior of cesium-137 and other 
radionuclides in the Florida environment. Progress report, 
September 1, tog 31, 1976 (Digitaria decumbens, 
Paspalum notatum), | :24772 (ORO-4066-9) 

Modeling of radiation doses from chronic aqueous releases 
(Tritium, Cs, Cs), 1 :24582 (DP-MS-75-126) 

CESIUM 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
CESIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARGE CONJUGATION INVARIANCE 
See C INVARIANCE 


CHARM PARTICLES/EXOTIC RESONANCES 


CHARM PARTICLES/EXOTIC RESONANCES 

Exotic mesons with hidden charm, | :24958 

CHARM PARTICLES/PARTICLE PRODUCTION 

Limits on charmed-meson production in e*e~ annihilation at 4.8- 
GeV center-of-mass energy (Upper limits for inclusive 
production cross section times branching ratio for charmed 
meson decay), 1 :24932 

CHARPY y FACILITIES 
Instrumented impact using a Hopkinson bar apparatus, | 
:24235 (AD-A-014792) 
CHARS/GASIFICATION 

—" energy development (COED), | :22497 (ERDA-76-33- 

COGAS process for tke gasification of coal, 1 a 

Gasification of chars produced under simulated in 
processing conditions. Quarterly report, Jan’ ‘March 1976, 
1 :22440 (ANL-76-53) 

CHARS/REMOVAL 

Method and apparatus for i 
particles from the second stage 
(Patent), 1 :22494 

CHARS/SYNTHESIS 
report on pyrolysis of crop and forestry residue, | 
:23000 (NP-20954) 
CHELATES/BIOLOGICAL EFFECTS 

Soil-pot tests with iron-deficiency susceptible soybeans and other 
plants to determine effectiveness of iron chelates in plant 
nutrition, 1 :24663 

CHEMICAL EFFLUENTS/DEPOSITION 

Suspended particle interactions and uptake in terrestrial plants, 

1 :24438 (CONF-740921-) 
CHEMICAL EFFLUENTS/DIFFUSION 

Atmosphere-surface exchange of particulate and cor 
pollutants (1974). Proceedings of a symposium, Richland, 

ashington, September 4-6, 1974, 1 :24424 (GONF_740921- ) 

ee parameters in a continental-scale dispersion model, 1 

4462 (CONF-740921-) 
CHEMICAL EFFLUENTS/MONITORING 

Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 

CHEMICAL EFFLUENTS/TOXICITY 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
CHEMICAL EXPLOSIVES 
See also PETN 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
- synthesis and characterization, 1 :24388 (SAND-74- 
239) 
CHEMICAL EXPLOSIVES/COMPATIBILITY 

Thermal properties. Period covered: January-March 1976 
(Compatibility of RX-03-BB with rubbers), 1 :24386 
(MHSMP-76-15C) 

CHEMICAL EXPLOSIVES/DETONATIONS 

Acceleration of thin flyers by explodin a oe : application 
to initiation studies (PETN, TATB, PBX-7404, une 1 :24390 
(UCRL-77610) 

Effect of elemental composition on detonation behavior of 
explosives (TNT; NM; HMX; PETN; RX-23; BTF; 1,2-DP; 
and FEFO), 1 :24392 "(UCRL-78243) 
uation of state for the detonation products 

xanitrostilbene at various charge eee | 1 :24389 (UCID- 
17134) 

M tic probe measurements of particle velocity profiles 
(PBX.9404, com mn B-3, and X-0290 (TATB/KelF 
95/5)), 1 :24383 (LA- UR-76-1 147) 

Two dimensional homogeneous and heterogeneous detonation 
wave propagation, | :24382 (LA-UR-76-988) 

CHEMICAL EXPLOSIVES/EXTRUSION 

Measuring small internal pressures along a tube during steady 
flow, 1 :24105 (UCRL-77305) 

CHEMICAL EXPLOSIVES/NEUTRON RADIOGRAPHY 

Use of a low-energy Van de Graaff accelerator in neutron 
radiography of encased explosives, | :24246 

CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 

Characterization of commercial, composite explosives (ANFO, 
DBA-65-T2, POURVEX, EL-836, UNIGL, TELEDET, 
AQUANAL, RX-30, RX-31), 1 :24393 (UCRL-78244) 

CHEMICAL EXPLOSIVES/PRESSURE MEASUREMENT 

Measuring small internal pressures along a tube during steady 
flow, 1 :24105 (UCRL-77305) 

CHEMICAL LASERS/DIAGNOSTIC TECHNIQUES 

Review of chemical laser diagnostics. Technical report, 1 :24196 
(AD-A-015505) 

CHEMICAL LASERS/ELECTRIC DISCHARGES 

Fluorine dissociation study for pulsed chemical lasers. Final 
technical report, 1 May-31 Dec 1974, 1 :24194 (AD-A- 
015130) 


coarse unentrained char 
a two-stage coal gasifier 
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CHEMICAL LASERS/GAS FLOW 

Pressure recovery in a constant-area diffuser for chemical lasers 

pon ye base relief. Interim report (HF), 1 :24180 (AD-A- 
1 ) 
CHEMICAL LASERS/NOZZLES 

Advanced chemical laser nozzle concepts. Final report, Apr 
1973-Jun 1974, 1 :24173 (AD-A-011943) 

Observations on the fluid mechanical phenomena associated 
with chemical laser nozzles. Technical report, 3 Jun-30 Aug 
1974, 1 :24179 (AD-A-012669) 

CHEMICAL LASERS/OPTICAL PUMPING 

Xenon flash lamps in high magnetic fields. Final technical 

report, Jul 1972-Mar 1975, | :24189 (AD-A-014736) 
CHEMICAL LASERS/SUPERSONIC FLOW 
Flow visualization in a chemical laser cavity by pulsed laser 
holography. Technical report, 1 :24197 (AD-A-015557) 
CHEMICAL REACTORS 
Experimental reactors for the study of gas-solid reactions. 
Progress report, June 1, 1975-February 29, 1976, 1 :22990 
(ORO-4945-5) 
CHEMICAL REACTORS/DESIGN 
Cylindrical re reactor for producing a combustible gas 


pressu 

(Patent), 1 :23006 
Progress report on pyrolysis of crop and forestry residue, 1 
:23000 (NP-20954) 


Reaction apparatus (Patent; hydrocarbon oxidation), | :22805 
Synthesis plant (Patent; for producing ammonia or methanol), | 
:23014 
CHEMICAL REACTORS/NONDESTRUCTIVE TESTING 
Development of nondestructive evaluation methods for coal- 
conversion systems, 1 :22443 (CONF-760472-2) 
CHEMICAL REACTORS/PERFORMANCE TESTING 
Experimental and process design study of a fast 8 
tion process. Quarterly technical report No. 6, July- 
ptember 1975, 1 :22463 (FE-1548-6) 
CHEMOTHERAPY /BIOLOGICAL EFFECTS 
Chromosomal banding patterns in acute nonlymphocytic 
leukemia, 1 :24618 
CHERENKOV COUNTERS/OPERATIO 
= and application of Cerenkov a 1 :24328 (CONF- 
60640-2) 
CHESAPEAKE BAY/ECOLOGY 
Phytoplankton growth, dissipation, and succession in estuarine 
environments (Chesapeake Bay), 1 :24586 (COO-3278-35) 
CHI-3410 RESONANCES 
New states in the decays of psi(3095) and psi(3684), 1 :24944 
(LBL-4817) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/CHARGED- 
PARTICLE TRANSPORT 
Preliminary report on electron energy-loss measurements for 
CCl;, CCI,F,, CCI,F, 1 :25023 (ANL-75-60(Pt.1)) 
CHLORINATED ALIPHATIC 
HYDROCARBONS/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 
research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75-60(Pt.1)) 
Preliminary report on electron energy-loss measurements for 
CCl;, CCI,F,, CCI,F, 1 :25023 (ANL-75-60(Pt.1)) 
CHLORINATED AROMATIC 
HYDROCARBONS/PHOTOELECTRON SPECTROSCOPY 
Feshbach resonances in the methyl halides (Summary of 
research activities at ANL July 74 to June 75), 1 :24865 
(ANL-75-60(Pt.1)) 
CHLORINE/FOLIAR UPTAKE 
Removal of water soluble gases from the atmosphere by 
vegetation, 1 :24434 (CONF-740921-) 
CHLORINE/RECOVERY 
Utilization of waste products containing chlorine in the 
production of chlorinated organic compounds by combination 
of oxychlorination with combustion (Patent), 1 :24284 
CHLORINE 35 REACTIONS/FUSION REACTIONS 
Two-body final state coincidence measurements for fission like 
processes following “Cl + *"Al fusion (170 MeV), 1 :24990 
(BNL-21303) 
CHLORINE 36/ISOTOPIC EXCHANGE 
I. Cis-dichlorodi ineplatinum(I1). Aquation equilibria and 
— exchange of chloride ligands with free chloride and 
latinate(II). Il. The Szilard-Chalmers effect in 
solid-state systems containing the octa-y-chloro-octahedro- 
hexamolybdenum(II) cluster, | :24069 (IS-T-712) 
CHLOROFORM/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 
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research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75v60(Pt.1)) 
CHLOROPLASTS/BIOCHEMICAL REACTION KINETICS 
Coupling of high-energy —_— bonds to energy 
transductions, | :2461 
CHLOROPLASTS/CHEMICAL RADIATION EFFECTS 
properties of chloroplasts and red blood cells in the 
vacuum uv, | :24689 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATOGRAPHY/PUMPS 
Device for pressure control of a liquid chromatograph pump, | 
:24056 (SRO-854-5) 
CHROMIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
CHROMIUM/ELECTROPLATING 
Variation of solar-selective properties of black chrome with 
plating time, 1 :23099 (NASA-TM-X-71731) 
CHROMIUM/FATIGUE 


Fracture of femoral total hip replacement components (Tests 
using cast Co-Cr-Mo alloy prostheses), 1 :23754 
CHROMIUM/FRENKEL DEFECTS 
Study of low-temperature electron-irradiated chromium, 1 
123835 (CONF-751006-P 1) 
CHROMIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
CHROMIUM/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
CHROMIUM/PHYSICAL RADIATION EFFECTS 
- Determination of threshold displacement energies by high 
voltage electron microscopy, | :23836 (CONF-751006-P1 ) 
CHROMIUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, 1 :23772 
CHROMIUM/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, 1 
222565 (UCLA-12-946) 
CHROMIUM/UPTAKE 
Comparison of the effects of high levels of — -— EDDHA 
on microelement uptake in bush beans, | :2468 
CHROMIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
CHROMIUM 55/ENERGY LEVELS 
Nuclear data sheets for A = 55, 1 :24996 
CHROMIUM 55/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 55, 1 :24996 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
CHROMIUM STEELS 
INCONEL ALLOYS 
STAINLESS STEELS 
TOPHET 
CHROMIUM ALLOYS/CASTING 
The preparation of modified Nitinol alloys. Final report, 1 
:23685 (AD-A-010497) 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
Investigation of the corrosion resistance of Ti-Mo-Cr-Pd alloys 
& -30% Mo; 1-10% Cr; 0.2 and 0.5% Pd), 1 :23811 (AEC-tr- 
296) 
Oxidation and hot corrosion of Ni-Cr and Co-Cr base om 
containing rare earth oxide dispersions. Final research 
13 Mar 1974-12 May 1975, | :23794 (AD-A-011379) 
CHROMIUM ALLOYS/MAGNETIC PROPERTIES 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
CHROMIUM ALLOYS/STRESS CORROSION 
Preventing SCC in alloys used in energy producing systems, 1 
:23802 (ERDA-76-98) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION 
Application of corrosion resistant low-alloy steels to marine 
Structures, 1 :23821 
CHROMIUM STEELS/FRACTURE PROPERTIES 
Improvements in strength and of experimental Fe-Cr- 
steels, 1 :23740 (LBL-5111) 


CLINCH RIVER BREEDER REACTOR/ELECTRICAL 


CHROMIUM STEELS/MECHANICAL PROPERTIES 
Heat-treatment, microstructure and mechanical properties of 
experimental high strength Fe-4Cr-0.4C steels, 1 :23738 

(LBL-3982) 
CHROMIUM STEELS/MICROSTRUCTURE 
Heat-treatment, microstructure and mechanical properties of 
experimental high strength Fe-4Cr-0.4C steels, 1 :23738 
(LBL-3982) 
CHROMIUM STEELS/STRESS CORROSION 
Geothermal energy, | :23143 (ERDA-76-98) 
CHROMIUM STEELS/TENSILE PROPERTIES 
Improvements in strength and toughness of experimental Fe-Cr- 
C steels, 1 :23740 (LBL-5111) 
CHROMIUM SULFIDES/HALL EFFECT 
Anomalously large Hall effect in Cr2S3, 1 :24004 (ORNL-tr- 
4181) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Compatibility of ferritic steels in a sodium environment 
(Carburization-decarburization at 550 to 700°C), 1 :23796 
(CONF-760503-11) 
CHROMIUM-MOLYBDENUM STEELS/STRESS ANALYSIS 
Background information for interim methods of inelastic 
or high-tempterature reactor components of 2 1/4 Cr-1 Mo 
steel (LMFBR, HTGR), 1 :23268 (ORNL/TM-5226) 
CHROMIUM-MOLYBDENUM STEELS/STRESS CORROSION 
Caustic cracking of 2'/, Cr-1 Mo and Incoloy 800 at 600 and 
900°F, 1 :23799 (ERDA-76-98) 
CHROMOSOMAL ABERRATIONS 
Chromosomal banding patterns in acute nonlymphocytic 
leukemia, | :24618 
CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
CHROMOSOMES/RADIATION INJURIES 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
CISTRONS 
See GENES 
CIVIL DEFENSE/PLANNING 
Survival of the relocated population of the U.S. after a nuclear 
attack. Final report, 1 :25196 (ORNL-5041) 
CLADDING 
(For the process only; see also FUEL CANS.) 
CLADDING/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 
CLAMS 
See MOLLUSCS 
CLASSICAL MECHANICS/FINITE ELEMENT METHOD 
Procedure for the solution of finite-deformation contact-impact 
Sea by the finite element method, 1 :25058 (UCRL- 


CLAYS/DRAG 
Behavior of mechanical elements in submerged clays of low 
shear strength (Laboratory studies), 1 :24811 
CLAYS/SLIDING FRICTION 
Behavior of mechanical elements in submerged clays of low 
shear ngth (Laboratory studies), 1 :24811 


CLAYS/SOIL MECHANICS 
Field testing and analysis of laterally loaded piles in stiff clay, 1 
:22656 


CLAYS/X-RAY DIFFRACTION 
Quantitative x-ray powder diffraction analyses of clays using an 
orienting internal standard and pressed disks of bulk shale 
samples, 1 :24522 (IS-ICP-18) 
CLEAN AIR ACT/REVIEWS 
Legal regulation of air pollution, 1 :23637 
CLEAN COKE PROCESS/FLOWSHEETS 
Clean Coke process, 1 :22406 (ERDA-76-33-3) 
CLIMATES 
Inadvertent weather and climate modification, 1 :24414 
CLIMATES/ANNUAL VARIATIONS 
Has man, through increasing emissions of particulates, changed 
the climate, 1 :24426 (CONF-740921-) 
CLINCH RIVER/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
CLINCH RIVER/RADIATION MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
CLINCH RIVER BREEDER REACTOR/DESIGN 
Clinch River Breeder Reactor Plant technical review, Spring 
1976, 1 :23261 (CRBRP-PMC-76-03) 
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CLINCH RIVER REACTOR/ELECTRICAL 


CLINCH RIVER BREEDER REACTOR/ELECTRICAL 
EQUIPMENT 
Reliability modeling of Clinch River Breeder Reactor electrical 
shutdown systems, 1 :23278 
CLINCH RIVER BREEDER REACTOR/ENGINEERED 
SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
CLINCH RIVER BREEDER REACTOR/NEUTRON FLUX 
Effects of a spectral modifier on the Clinch River Breeder 
Reactor low level flux monitor experiments conducted in 
ZPPR-S, 1 :23259 (CONF-760622-24) 
CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 
Dynamic simulation of LMFBR demonstration plant, 1 :23279 
BREEDER REACTOR/REACTOR CONTROL 
Hybrid simulation of demonstration LMFBR (Clinch River 
Breeder Reactor Plant), 1 :23317 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INSTRUMENTATION 
Reliability modeling - Clinch River Breeder Reactor electrical 
shutdown systems, | :23278 
CLINCH RIVER BREEDER REACTOR/REACTOR 
PROTECTION SYSTEMS 
Reliability modeling River Breeder Reactor electrical 
shutdown systems, | :23278 
CLINCH RIVER BREEDER REACTOR/REACTOR SITES 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
CLINCH RIVER BREEDER REACTOR/SECONDARY 
COOLANT CIRCUITS 
ic simulation of LMFBR demonstration plant, | :23279 
CLINCH RIVER BREEDER REACTOR/SHIELDING 
Measurements and calculations of neutron fluxes through a 
simulation of the CRBR upper axial shielding, 1 :23257 
(CONF-760622-15) 
CLINCH RIVER BREEDER REACTOR/SPECIFICATIONS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLONE CELLS/BIOLOGICAL VARIABILITY 
Clonal variation in albumin messenger RNA activity in 
hepatoma cells, 1 :24614 
CLOSED-CYCLE COOLING SYSTEMS/BINARY-FLUID 
SYSTEMS 
Binary-cycle power plants using air-cooled condensing systems, | 
:23172 (CONF-750764-) 
CLOSED-CYCLE COOLING SYSTEMS/CORROSION 
Survey of materials and corrosion performance in dry cooling 
applications, 1 :23163 (BNWL-1958) 
CLOSED-CYCLE COOLING SYSTEMS/COST 
Advanced concepts in dry cooling systems, 1 :23174 (CONF- 
750764-) 


‘CLOSED-CYCLE COOLING SYSTEMS/MATERIALS 


Compatibility of ammonia with candidate dry cooling system 
materials, | :23165 (BNWL-1992) 
Survey of materials and corrosion performance in dry cooling 
applications, 1 :23163 (BNWL-1958) 
CLOSED-CYCLE COOLING 
Proceedings of the workshop on dry cooling systems, 
Philadelphia, Pennsylvania, July 15-16, 1973, 1 :23166 
(CONF-750764-) 
CLOSED-CYCLE COOLING SYSTEMS/OPERATION 
Recent Russian developments in dry cooling systems, 1 :23169 
(CONF-750764-) 
CLOSED-CYCLE COOLING SYSTEMS/PERFORMANCE 
Direct steam condensation in the utility industry using air-cooled 
heat exchangers, 1 :23171 (CONF-750764-) 
CLOSED-CYCLE COOLING SYSTEMS/PLANNING 
Importance of demonstrating large scale dry cooling system 
components, | :23170 (CONF-750764-) 
CLOSED-CYCLE COOLING SYSTEMS/RESEARCH 
PROGRAMS 
Dry cooling research: EPRI’s role, 1 :23179 (CONF-750764-) 
Summary of ERDA dry cooling tower development program and 
related studies, 1 :23168 (CONF-750764-) 
CLOSED-CYCLE COOLING SYSTEMS/SPECIFICATIONS 
Steam turbine design studies for high exhaust pressure 
applications, 1 :23167 (CONF-750764-) 
CLOSED-CYCLE MHD GENERATORS/NON-EQUILIBRIUM 
PLASMA 
Energy evaluations of nonequilibrium ionization with the use of 
yong sources in the channel of an MHD generator, 1 
12354 
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CLOUDS 
(Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES.) 
CLOUDS/ENVIRONMENTAL EFFECTS 
Method for estimating hourly averages of diffuse and direct solar 
radiation under a layer of scattered clouds, | :24407 (ANL- 
75-3(Pt.4)) 
CLOVER/CONTAMINATION 
Deposition and biological half-life of elemental iodine on grass 
and clover, 1 :24773 (CONF-740921-) 
COAL 
See also BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
Modern poe Gees. Volumes | and 2 (Book), 1 :23438 
COAL/BRIQU 
H.B.N. process for formed coke manufacture, | :22422 (EUR- 
5342(Pt.1)) 
COAL/BY-PRODUCTS 
Utilization of coal conversion process by-products. Quarterly 
report, December 27, 1975-March 27, 1976, 1 :22517 (FE- 


1724-15) 
COAL/CARBONIZATION 
Clean Coke process, | :22406 (ERDA-76-33-3) 
Coal Technology progress report for April 1976, 1 


Program 
:22512 (ORNL/TM-5479) 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
Coal technology program. Quarterly b> report for the 
_—_ ending March 31, 1976, 1 :22402 (ORNL-5159) 
uence of preheating on blend composition, carbonisation 
behaviour and coke quality, 1 :22417 (EUR-5342(Pt.1)) 
Primary tar determination with an aluminum low-temperature 
carbonization apparatus, 1 :22524 (ORNL-tr-4155) 
COAL/CHEMICAL ANALYSIS 
Analyses and measured sections of 54 Wyoming coal samples 
(collected in 1974). Report of investigations No. 11, 1 :22521 


(NP-20935) 
COAL/CHEMICAL 
Coal technology program. Quarte report for the 


rterly progress 
period ending March 3 31, 1976, 1 :22402 (ORNL-5159) 
Sphalerite in coals from the Illinois Basin, 1 :22527 
Sulfur reduction of Illinois coals: washability tests, 1 :22431 
(EGN-34) 
and measured sections of 54 Wyoming coal samples 
“oleae in 1974). Report of investigations No. 11, 1 :22521 
(NP-20935) 
COAL/CHEMISTRY 
Current prospects for coal chemistry, 1 :22405 (EUR- 
5342(Pt.1)) 
COAL/CLEANING 
Energy conversion alternatives study (ECAS), 1 :22433 (ERDA- 
76-31-3 
COAL/COMBUSTION 
Coal power and combustion. Quarterly report, July-September 
1975, 1 :22399 (ERDA-76-31-3) 
Energy from coal: a state-of-the-art review, 1 :22400 (ERDA-76- 
67) 
COAL/DEASHING 
Carbon purification process (Patent; 5 claims), 1 :22437 
COAL/DESULFURIZATION 
(Patent application), 1 :22435 
Carbon purification process (Patent; 5 claims), ! :22437 
Part III. Coal technology, | :23484 
Sulfur reduction of Illinois coals: washability tests, 1 :22431 
(EGN-34) 
COAL/DIELECTRIC PROPERTIES 
Dependence of the dieletric loss in coal on temperature and 
frequency, 1 :22525 (UCRL-Trans-1 1070) 
Microwave measurements of coal, | :22526 
COAL/DISSOLUTION 
Carbon purification process (Patent; 5 claims), 1 :22437 
COAL/DRYING 
Experiences in transporation of dried low-rank western coals, | 
:22577 (CONF-750946-9) 
COAL/ECONOMIC ELASTICITY 
Changes in retail energy prices and the Consumer Price Index, | 


123444 
COAL/ELECTRIC CONDUCTIVITY 
Studies on coal as raw material for calcium carbide. Part 3. 
Electrical resistance of powdered coal and mixtures of lime 
and coke under pressure, | :22523 (UCRL-Trans-11077) 


COAL/ELECTRON 


Coal techno 
period Mah March 31, 1976, 1 976, 1 S200 
COAL/FLUIDIZED-BED COMBUSTIO 


Development program on pressurized eidized-bed com 
January-March 1976, 1 :22579 
CEN-1015) 


alternatives study (ECAS), | :22433 (ERDA- 

6-31-3) 

Fluidised bed combustion system (Patent), 1 :24137 

Multicell fluidized-bed boiler, 1 :22582 (ERDA-76-31-3) 

Pressurized fluidized-bed combustor and turbine power 
generation, | :22583 (ERDA-76-31-3) 

Pressurized fluidized-bed combustion research, | :22586 
(ERDA-76-31-3) 


tive studies of pressurized fluidized-bed combustion, 1 
122584 (ERDA-76-31-3) 
COAL/GOVERNMENT POLICIES 
Federal policies g greater coal —_ 1 :23480 
Northern Great sources Program. Effects of coal 
development in the Northern Great Plains, 1 :23483 
COAL/HYDROGENATION 
Clean Coke process, 1 :22406 (ERDA-76-33-3) 
Coal Technology Program progress report for April 1976, 1 
:22512 (ORNL/TM-5479) 
Coal technology program. Quarterly for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
Coal technology program. rly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
iquefaction of coal by direct hydrogenation, 1 :22502 (ERDA- 
6-33-3) 
Process for the conversion of carbonaceous materials (Patent; 
29 claims), 1 :22438 
COAL/LEACHING 
Impact of coal handling on water quality, 1 :22566 
COAL/MARKET 
Clean energy from Alaskan coals. Final report, January 1974- 
1975, 1 :22507 (FE-1516-2) 
COAL/MATERIALS HANDLING 
Blending and homogenising stockyards for raw coal and coking 
coal, 1 :22409 (EUR-5342(Pt.1)) 
TION 
technology program. ne 
period ending March 31, 1976, 1 :22402 (O! 13159)" 
COAL/PERMEABILITY 
Permeability of the Southern Abinsk coal of the Kuzbass, 1 
:22473 (UCRL-Trans-1 1074) 
Analyses and measured sections 4 Wyom sam 
(collected in 1974). Report of investigatio im 11, 1 :22521 
(NP-20935) 
COAL/PRODUCTION 
New tasks for the Community coal industry, 1 :22570 (EUR- 
5342(Pt.2)) 
COAL/PYROLYSIS 
Coal Technology progress report for April 1976, 1 
:22512 (ORN -5479) 
Coal technology program. Quarterly for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
COAL/REFLECTIVITY 
Coal technology program. 
period ending March 31, 1976, 1 
COAL/RESEARCH PROGRAMS 
Coal conversion and utilization R and D in ERDA, | :22404 


(CONF-750946-20) 
Coal power and combustion. report, July-September 
1975, 1 :22399 (ERDA-76-31-3) 
Coal technology program. Quarterly —— rogress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
COAL/RESERVES 
be energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 
) 
COAL/SOLVENT EXTRACTION 
Studies on the separation of coal extract from mineral matter 
— in the solvent refining of coal, 1 :22516 (NSF-RA-N- 
4-262) 
COAL/SPONTANEOUS COMBUSTION 
Carbon monoxide index monitoring system in an underground 
= mine. Preprint No. 75-F-350, 1 22589 (CONF-750946- 


COAL/STORAGE 
pact of coal on water quality, 1 :22566 
COAL/TRANSPORT 
Clean energy from Alaskan coals. Final report, January 1974- 
December 1975, 1 :22507 (FE-1516-2) 
“ar from coal: a state-of-the-art review, 1 :22400 (ERDA-76- 


COAL GASIFICATION/ EQUIPMENT 


Experiences in transporation of dried low-rank western coals, | 
:22577 (CONF-750946-9) 
High fluidity liquid for pipelining solids (Patent; 22 claims), 1 
:22578 

COAL/WASHING 
(Patent :22435 
f Illinois coals: washability tests, 1 :22431 


Note on the theory of transmission of electromagnetic waves in 
a coal seam, | :22593 
COAL DEPOSITS/DEGASSING 
Method for removal of methane from coalbeds (Patent), | 
122574 
COAL DEPOSITS/DRYING 
Drying of the area of the Pridneprovsk undergounnd-gasification 
station, (UCRL-Trans-1 1067) 
Drying of coal deposits for underground gasification, 1 :22476 
(UCRL-Trans-1 1066) 
COAL DEPOSITS/GAS FLOW 
Method of investigating the flow of gas in a coal seam, | :22480 
(UCRL-Trans-1 1068) 
COAL DEPOSITS/PERMEABILITY 
Method of investigating the flow of gas in a coal seam, | :22480 
(UCRL-Trans-1 1068) 
COAL EXTRACTS/HYDROGENATION 
Technical feasibility and process integrity of the consol synthetic 
fuel process, 1 :22506 (ERDA-76-78) 
COAL FINES/RECOVERY 
Study and development of coal preheating 
Kingdom, 1 
COAL FINES/REMO 
Gas generator ee a development: clean fuel gas. 
— report, January-March 1976, 1 :22462 (FE-1527- 


COAL FINES/WATER REMOVAL 
Impact of coal handling on water quality, 1 :22566 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
COGAS PROCESS 
HYGAS PROCESS 
LIQUID PHASE METHANATION PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
SYNTHANE PROCESS 
Alternative economies (Book chapter; methanol, nuclear- 
electrochemical, nuclear-aluminium, and coal gas/liquids), | 


:23507 
(and synthetic carbonaceous fuels) 


Coal as a source of h 
(Book chapter), 1 :23492 
Current prospects for coal chemistry, 1 :22405 (EUR- 
5342(Pt.1)) 
Direct production of methane from heavy hydrocarbons and 
steam, 1 :22487 
Evaluation of high-Btu gasification projects, 1 :22451 (ERDA- 
76-30-3) 
History and background of coal gasification, 1 :22491 
Jet fuel from coal feasible but costly, 1 :23481 
Method and apparatus for removing coarse unentrained char 
icles from the second stage of a two-stage coal gasifier 
(Patent), 1 :22494 
Part III. Coal technology, 1 :23484 
Production of hydrogen from gasified coal and laser fusion 
atomic energy, 1 :22985 
COAL GASIFICATION/BY-PRODUCTS 
Coal gasification and the Phenosolvan process, 1 :22488 
COAL GASIFICATION/COAL GASIFICATION 
Methods of underground gasification of coal, 1 :22469 (UCRL- 
Trans-11084) 
COAL GASIFICATION/COGAS PROCESS 
COGAS process for the gasification of coal, 1 :22490 
COAL GASIFICATION/ECONOMICS 
Oil and gas from coal, 1 :22495 
COAL GASIFICATION/EFFICIENCY 
Experimental and process design study of a fast pyrolytic 
gasification process. Quarterly technical report No. 6, July- 
September 1975, 1 :22463 (FE-1548-6) 
COAL GASIFICATION/ELECTROLINKING 
Experiments on underground gasification of Brown coal from 
rimmelkam, | :22486 (UCRL-Trans-11091) 
COAL GASIFICATION/ENGINEERING 
Technical and engineering services, 1 :22457 (ERDA-76-30-3) 


in the United 
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COAL DEPOSITS 


COAL GASIFICATION/EQUIPMENT 


COAL GASIFICATION/EQUIPMENT 
Mixing and gasification of coal entrained flow systems. 
technical progress report, 1 January 1976-31 March 1976, 1 
122465 (FE-1767-5) 
COAL GASIFICATION/FEASIBILITY 
Production of methanol from coal for fuel use, 1 :23012 
(UCRL-76232) 
COAL 
coal gasification system for electric power generation, 
1 :22453 (ERDA-76-30-3) 
COAL GASIFICATION/FLUIDIZED BED 
Gas generator research and development: clean 
report, January-March 1976, 1 :22462 62 (Fe 1527- 


13) 
COAL GASIFICATION/FORECASTING 
Why, when, and how of coal gasification, 1 :22492 
COAL GASIFICATION/IN-SITU GASIFICATION 
——- of stoichiometric analysis to the conditions of 
gasification of fuel, 1 :22472 (UCRL-Trans- 


Program progress report for April 1976, 1 
122512 (ORAL/TM S479) 


Drying of the area of the Pridneprovsk undergounnd-gasification 
station, 1 :22475 (UCRL-Trans-1 1067) 

Drying of coal deposits for underground gasification, 1 :22476 
(UCRL-Trans-1 1066) 

Effect of certain factors on the heat of combustion of a (as 
exemplified at the Southern Abinsk unde 
station), 1 :22484 (UCRL-Trans-1 1092) 

Evaluation of in situ coal gasification, 1 :23485 

Gasification of chars produced under simulated in situ 
processing conditions report, 1976, 
1 :22440 (ANL-76-53) 


Instruments for automatic control of underground gasification of 
coal, 1 :22479 (UCRL-Trans-1 1064) 

Main results of the research at the Fossil-Fuels Institute of the 
USSR Academy of Sciences on underground gasification of 
fuels and the research tasks that lie ahead, 1 :22474 (UCRL- 
Trans-11075) 

Model investigation into the influence of various factors on the 
contour and rate of migration of the combustion focus, 1 
:22471 (UCRL-Trans-11071) 

Permeability of the Southern Abinsk coal of the Kuzbass, | 
:22473 (UCRL-Trans-1 1074) 

Research on underground ification of coal in Czechoslovakia, 
1 :22485 (UCRL-Trans-1 1085) 

Structure of a gasified space and extent of gasification of a coal 
seam, | :22478 (UCRL-Trans-11088) 

Testing the process of underground gasification of coal in a 
steam-oxygen-air draft [58-81], 1 :22481 (UCRL-Trans- 


ntongeennd gasification of Slovak coal (lignite), 1 :22483 
L-Trans-1 1090) 
Underground gasification of coal (Patent), 1 :22493 
Underground gasification of Moscow-basin coal and shales, | 
:22468 (UCRL-Trans-1 1082) 
Underground gasification of coal (Brief overview: 1888-1957), 1 
:22477 (UCRL-Trans-1 1087) 
USSR, the birthplace of underground gasification of coal, | 
:22470 (UCRL-Trans-1 1069) 
VI. Utilization of gas from underground gasification of coal (1- 
10), 1 :22482 (UCRL-Trans-11065) 
COAL GASIFICATION/RESEARCH PROGRAMS 
Advanced coal gasification system for electric power generation, 
1 :22453 (ERDA-76-30-3) 
Coal gasification. Quarterly report, July-September 1975, 1 
:22444 (ERDA-76-30-3) 
for electric power 


Coal gasification combined-cycle 
coal: a state-of-the-art review, 1 :22400 (ERDA-76- 


generation, | :22455 (ERDA-76-30-3) 
from 
67) 
Low-Btu gasification of coal for electricity generation, 1 :22454 
(ERDA-76-30-3) 
Mixing and gasification of coal entrained flow systems. 
technical progress report, | January 1976-31 March 1976, 1 
:22465 (FE-1767-5) 
COAL GASIFICATION PLANTS/ABRASION 
Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 
COAL GASIFICATION PLANTS/BELLOWS 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, | :22441 (ANL-76-60) 
COAL GASIFICATION PLANTS/BUILDING MATERIALS 
Failure analysis of components from coal-gasification pilot plant 
(Corrosion failure of Inconel 702 thermocouple sheath and 
types 304 and 316 stainless steel instrument tubing), 1 :22442 
(CONF-760472-1) 


ERA Vol. 1, No. 11 


COAL GASIFICATION PLANTS/CYCLONE SEPARATORS 
Materials Science Division coal technology. Sixth q 
report, January-March 1976, | :22441 (ANL-76-60) 
COAL GASIFICATION 
Coal demonstration uarterly report, July-September 


plants. 
1975, 1 :22458 32. 3) 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant: phase II. b ny 
technical progress report, January-March 1976, 1 :22460 (FE- 


1521-16) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant: phase II. Monthly 
technical progress report, April 1976, 1 :22461 (FE-1521-17) 

liminary design services coal conversion demonstration 
plants. Research and development report No. 114 quarterly 
report, January-March 1976, 1 :22510 (FE-1775-4) 
COAL GASIFICATION PLANTS/FAILURE MODE ANALYSIS 

Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 

Materials research for clean utilization of coal. Quarterly 
progress report, | :22464 (FE-1749-6) 

COAL GASIFICATION PLANTS/FAILURES 

Failure analysis of components from coal-gasification pilot plant 
(Corrosion failure of Inconel 702 thermocouple sheath and 
types 304 and 316 stainless steel instrument tubing), 1 :22442 
(CONF-760472-1) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Coal demonstration plants. Quarterly report, July-September 
1975, 1 :22458 (ERDA-76-32-3) 

COAL GASIFICATION PLANTS/MATERIALS 

Effect of chemical attack and operational parameters on the 
wear of blast furnace refractories, 1 :22466 (FE-3731-1) 

Materials research for clean utilization of coal. Quarterly 
progress report, 1 :22464 (FE-1749-6) 

COAL GASIFICATION PLANTS/NONDESTRUCTIVE 


G 
Development of nondestructive evaluation methods for coal- 
conversion systems, | :22443 (CONF-760472-2) 
Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 
COAL GASIFICATION PLANTS/PIPE FITTINGS 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, | :22441 (ANL-76-60) 
COAL GASIFICATION PLANTS/PRESSURE VESSELS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, , 33402 (ORNL- 5159) 
COAL GASIFICATION PLANTS/PROTECTIVE COATINGS 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, | :22441 (ANL-76-60) 
COAL GASIFICATION PLANTS/REFRACTORIES 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, | :22441 (ANL-76-60) 
COAL GASIFICATION PLANTS/SLAGS 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, 1 :22441 (ANL-76-60) 
COAL GASIFICATION PLANTS/STRESS CORROSION 
High Btu coal gasification systems (Potential SCC problems), | 
:22459 (ERDA-76-98) 
COAL GASIFICATION PLANTS/VALVES 
<> Science Division coal technology. Sixth quarterly 
port, January-March 1976, 1 :22441 (ANL-76-60) 
COAL ¢ GASIFICATION PLANTS/WASTE PROCESSING 
Effluent treatment and its cost for the Synthane coal-to-S.N.G. 
process, | :22489 
COAL GASIFICATION PLANTS/WASTE WATER 
168th national meeting of the American Chemical Society, Fuel 
Chemistry Division, Atlantic City, New Jersey, September 8- 
13, 1974. Volume 19, No. 5, 1 :22556 
Purification of waste water from coking and coal gasification 
plants using activated carbon, | :22557 
COAL GASIFICATION PLANTS/WATER RESOURCES 
Proceedings of the workshop on research needs related to water 
for energy (Eleven papers, plus reports of discussion group), | 
:23580 
COAL GASIFICATION PLANTS/WEAR 
Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 
COAL INDUSTRY 
Part Ill. Coal technology, | :23484 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Organic contaminants in aqueous coal conversion effluents: 
environmental consequences and research priorities, 1 :22560 
(CONF-760632-) 
COAL INDUSTRY/FORECASTING 
Coal: nature's black diamond, | :22403 


96S 
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New tasks for the Community coal industry, 1 :22570 (EUR- 
5342(Pt.2)) 
COAL INDUSTRY/WASTE WATER 
Organic contaminants in aqueous coal conversion effluents: 
environmental consequences and research priorities, 1 :22560 
(CONF-760632-) 
COAL LIQUEFACTION 
See also COED PROCESS 
CSF PROCESS 
H-COAL PROCESS 
Alternative economies (Book chapter; methanol, nuclear- 
— nuclear-aluminium, and coal gas/liquids), | 
Clean liquid energy from coal (LEFCO process), 1 :22514 
Current prospects for coal chemistry, i :22405 (EUR- 
5342(Pt.1)) 
Part Ill. Coal technology, | :23484 
Production of hydrogen for use in coal liquefaction (Patent; 6 
claims), 1 :22994 
COAL LIQUEFACTION/BY-PRODUCTS 
Review and evaluation of residue carbonization in the Consol 
Synthetic Fuel process, 1 :22511 (ORNL/TM-5346) 
COAL LIQUEFACTION/COED PROCESS 
Clean fuels for power generation from high-sulfur coals, 1 
122515 
COAL LIQUEFACTION/CSF PROCESS 
Review and evaluation of residue carbonization in the Consol 
Synthetic Fuel process, 1 :22511 (ORNL/TM-5346) 
Technical feasibility and process integrity of the consol synthetic 
fuel process, 1 :22506 {ERDA- 76-78) 
COAL LIQUEFACTION/ECONOMICS 
Oil and gas from coal, 1 :22495 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Organic contaminants in aqueous coal conversion effluents: 
environmental co uences and research priorities, 1 :22560 
(CONF-760632-) 
COAL LIQUEFACTION/FLOWSHEETS 
i — of coal by direct hydrogenation, | :22502 (ERDA- 
6-33-3) 
COAL LIQUEFACTION/H-COAL PROCESS 
- Horizontal centrifuge operation for H-Coal liquid-solids 
separation, 1 :22513 (TID-27061) 
COAL LIQUEFACTION/JET ENGINE FUELS 
Jet fuel from coal feasible but costly, 1 :23481 
COAL LIQUEFACTION/PLANNING 
Cresap test facility, 1 :22501 (ERDA-76-33-3) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
Coal liquefaction. Quarterly report, July-September 1976, 1 
:22496 (ERDA-76-33-3) 
“a from coal: a state-of-the-art review, 1 :22400 (ERDA-76- 


services, 1 (ERDA-76-33-3) 
COAL D engineering 


Studies on the separation of 4 cake from mineral matter 
residue in the solvent refining of coal, 1 :22516 (NSF-RA-N- 
74-262) 

COAL LIQUEFACTION/WASTES 

Organic contaminants in aqueous coal conversion effluents: 
environmental consequences and research priorities, | 22560 
(CONF-760632-) 

COAL LIQUEFACTION PLANTS/DESIGN 

Coa! demonstration plants. Quarterly report, July-September 
1975, 1 :22458 (ERDA-76-32-3) ' 

Preliminary design services coal conversion demonstration 
plants. Research and development report No. 114 quarterly 

rt, January-March 1976, 1 :22510 (FE-1775-4) 
COAL LIQUEFACTION PLANTS/FUEL FEEDING SYSTEMS 

Coal demonstration plants. Quarterly report, July-September 
1975, 1 :22458 (ERDA-76-32-3) 

COAL LIQUEFACTION PLANTS/HEAT EXCHANGERS 

“sn x of heat exchangers for Cresap testing, 1 :22508 (FE- 

17- 
COAL LIQUEFACTION PLANTS/VALVES 

Coal technology program. Quarterly progress report for the 

pa March 31, 1976, 1 :22402 (ORNL-5159) 
COAL LIQUEFACTION PLANTS/WATER RESOURCES 

Proceedings of the workshop on research needs related to water 

= =~ (Eleven papers, plus reports of discussion group), 1 
COAL LIQUIDS/CHEMICAL ANALYSIS 

Chemicals from coal. Quarterly technical progress report, 

January-March 1976, | :22509 (FE-1534-29) 
COAL LIQUIDS/PROCESSING 

Chemicals from coal. Quarterly technical progress report, 

January-March 1976, | 22509 (FE-1534-29) 
COAL LIQUIDS/PURIFICATION 
Synthoil process, 1 :22499 (ERDA-76-33-3) 


COAL PREPARATION/QUALITY CONTROL 


COAL LIQUIDS/SEPARATION PROCESSES 

Coal technology program. Quarterly progress 

period ending March 31, 1976, 1 :22402 (OR 
COAL MINES/COMMUNICATIONS 

Propagation of low and medium frequency radio waves in a coal 

seam, | :22592 
COAL MINES/EMERGENCY PLAN 

Mine emergency operations of the Mining Enforcement and 

Safety Administration, 1 :22590 (MESA-IR-1011) 
COAL MINES/INSPECTION 
Coal mine health and safety inspection manual for surface coal 
pa ae surface work areas of underground coal mines, | 
:2348 
COAL MINES/LIGHTING SYSTEMS 
Status of federal mine health and safety programs, | :22591 
COAL MINES/MINERAL WASTES 

Assessment of latest technology in coal refuse fire 

extinguishment, 1 :22559 
COAL MINES/ROCK MECHANICS 

Three-dimensional finite-element analysis of a room and pillar 

ao mine (a comparison with experiment), 1 :22571 (UCRL- 
7630) 
COAL MINES/ROOFS 

Three-dimensional finite-element analysis of a room and pillar 

(a comparison with experiment), | 132571 (UCRL- 
7630) 
COAL MINES/SAFETY 

Carbon monoxide index monitoring in an unde! 
coal mine. Preprint No. 75-F-350, 1 :22589 (CONF-750946- 
17) 

Fluid flow simulation of a ruptured gas well (To assess hazard 
potentials and characteristics of a ruptured gas well in a 
mining area), 1 :22858 (MERC/RI-76/2(Rev.)) 

Status of federal mine health and safety programs, | :22591 

COAL MINES/VENTILATION 

a eddy zones at a model coal mine working face, | 

12257 


COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
Canadian coal mining patterns and developments: present and 
future, 1 :22575 
~~ conversion systems technical data book, | :22398 (ERDA- 
30-3) 
Soom from coal: a state-of-the-art review, 1 :22400 (ERDA-76- 


67) 
COAL MINING/ENVIRONMENTAL EFFECTS 
= aa caa in the mining and processing of coal, | 
COAL MINING/FORECASTING 
Coal mining methods and related environmental effects on land, 
air, and water, i :22569 
COAL MINING/GOVERNMENT POLICIES 
Government policy and the future of coal and mineral 
production, 1 :22594 
COAL MINING/MINING EQUIPMENT 
—— head with cutter pattern (Patent; 4 claims), | 
COAL MINING/PRODUCTIVITY 
New tasks for the Community coal industry, 1 :22570 (EUR- 
5342(Pt.2)) 
COAL MINING/REGULATIONS 
Coal mine health and safety inspection manual for surface coal 
oe surface work areas of underground coal mines, 1 
1234 
COAL MINING/SAFETY 
Coal mine health and safety inspection manual for surface coal 
mines and surface work areas of underground coal mines, 1 


:23482 
COAL -MINING/WATER REQUIREMENTS 
oa requirements in the mining and processing of coal, 1 


rt for the 
L-5159) 


COAL PREPARATION 
Coal technology program. Quarterly progress for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
Experiences in transporation of dried low-rank western coals, | 
122577 (CONF-750946-9) 
Part III. Coal technology, 1 :23484 
COAL PREPARATION/OPTIMIZATION 
Technical and economical optimization of coking coal blends, 1 
:22429 (EUR-5342(Pt.2)) 
COAL PREPARATION/QUALITY CONTROL 
— and homogenising stockyards for raw coal and coking 
‘ coal, 1 :22409 (EUR-5342(Pt.1)) 
om bh. and preparation of blends for making metallurgical 
1 :22410 (EUR-5342(Pt.1)) 


COAL PREPARATION/QUALITY CONTROL 


Use of petrographic and reflectometric analyses for routine 
control of charged blends, 1 :22411 (EUR-5342(Pt.1)) 
COAL PREPARATION/WATER REQUIREMENTS 
bee A. requirements in the mining and processing of coal, | 
COAL RESERVES/DATA 
Coal resources of the United States, Jan 1, 1974 (69% of all 
estimated recoverable fossil fuels), 1 1 :22567" 
COAL TAR/CHEMICAL REACTION YIELD 
Primary tar determination with an aluminum low-tem: 


carbonization a. 1 :22524 (ORNL-tr-4155) 
COAL TAR/OXIDATION 

Coal tar autoxidation: kinetic studies by viscometric and 

refractometric methods, 1 :22518 
COAL TAR/VISCOSITY 
Coal tar autoxidation: kinetic studies by viscometric and 
refractometric methods, 1 :22518 
monstration plants. Quarterly report, July-September 
1975, 1 :22458 (ERDA-76-32- 
COAL-FIRED MHD GENERATORS 
Part III. Coal technology, 1 :23484 
COAL-FIRED MHD GENERATORS/BINARY-FLUID SYSTEMS 

Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors (LMMHD-steam binary cycle and LMMHD gas 
turbine dual cycle), 1 :23533 (CONF-760556-1) 

COAL-FIRED MHD GENERATORS/COMBINED CYCLES 

Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors (LMMHD-steam binary cycle and LMMHD gas 
turbine dual cycle), 1 :23533 (CONF-760556-1) 

COAL-FIRED MHD GENERATORS/FEASIBILITY STUDIES 

Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors (LMMHD-steam binary cycle and LMMHD gas 
turbine dual cycle), 1 :23533 (CONF-760556-1) 

COAL-FIRED MHD GENERATORS/PERFORMANCE 

TESTING 

Preliminary investigations of the work of an open-cycle MHD 
generator with the presence of ash in the combustion 
products, 1 :23540 

COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 

Open cycle coal fired MHD power generation. Final report, 21 

May 1971-31 May 1975, 1 :23534 (FE-1209-1) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 

Open cycle coal fired MHD power generation. Final report, 21 

May 1971-31 May 1975, 1 :23534 (FE-1209-1) 
COASTAL WATERS/ECOLOGY 

Diversity, seasonal distribution, and feeding ecology 
of Jobos Bay, 1 :24555 (PRNC-196(Vol.1)) 

Estimate of entrainment of fish in a cooling-water 
condenser system in Jobos Bay, Rico, 1 :24592 
(PRNC-196(Vol.1)) 

Mangrove root communities in Jobos Bay, | :24591 (PRNC- 
196(Vol.1)) 

grass bed communities of Jobos Bay (Thalassia testudinum), 
1 :24554 (PRNC-196(Vol.1)) 
COASTAL WATERS/THERMAL POLLUTION 

Mangrove root communities in Jobos Bay, 1 :24591 (PRNC- 
196(Vol.1)) 

COASTAL WATERS/WATER POLLUTION 

Late holocene changes of the foraminiferal assemblages 
Bay and — Puerto Rico, 1 :24576 (PRNC- 
196(Vol.1) 

COATED FUEL PARTICLES/CHEMICAL ANALYSIS 

Methods of analyses for the chemical characterization of 
temperature gas-cooled reactor fuel, 1 :23246 (CONF. 
760532-1) 

COATED FUEL PARTICLES/FABRICATION 

Development of processes and equipment for the refabrication 
of HTGR fuels, 1 :22893 (ORNL/TM-5334) 

In-line monitoring of effluents from HTGR fuel particle 
preparation using a time-of-flight mass spectrometer, | :23247 
(CONF-760532-2) 

COATINGS 
See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 
COATINGS/PERFORMANCE 

Optics in solar energy utilization. Volume 68. Proceedings of the 
Society of Pho tical Instrumentation Engineers, August 
21-22, 1975, San Diego, California, 1 :23110 

Solar characteristics of new absorptive coatings used on solar 
collectors, 1 :23108 

Solar energy: thin film coatings, 1 :23118 

COATINGS/PERFORMANCE TESTING 

Accelerated outdoor weathering employing natural sunshine, 1 
23105 

Methodology of research of flat-plate solar collector absorptive 
coatings, 1 :23109 


of the fishes 


of Jobos 
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COBALT/ABSORPTION SPECTROSCOPY 
Role of the nucleus in formation of ferromanganese nodules: 
processing guidelines for the marine miner, 1 :24033 
COBALT/BIOLOGICAL EFFECTS 
me of four heavy metals on the iron status of plants, | 


COBALT/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
COBALT/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
COBALT/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
COBALT/PHYSICAL RADIATION 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
COBALT/TOXICITY 
High ee metals on the iron status of plants, | 
2466 
COBALT/UPTAKE 
Comparison of the effects of high levels . = eas EDDHA 
on microelement uptake in bush beans, | :246 
COBALT/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
COBALT 55/ENERGY LEVELS 
Nuclear data sheets for A = 55, 1 :24996 
COBALT 55/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 55, 1 :24996 
COBALT 59/ENERGY LEVELS 
Nuclear data sheets for A = 59, 1 :25001 
COBALT 59/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 59, 1 :25001 
COBALT 60/RADIATION MONITORING 
Aerial gamma survey by helicopter to measure surficial 
contamination, 1 :24533 (CONF-740921-) 
Cobalt incident, 1 :24746 (DHEW/FDA-76-8026) 
Environmental monitoring report on radiological status of the 
ground water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 
COBALT ALLOYS 
See also KOVAR 
COBALT ALLOYS/CASTING 
The preparation of modified Nitinol alloys. Final report, 1 
:23685 (AD-A-010497) 
COBALT ALLOYS/CORROSION RESISTANCE 
Oxidation and hot corrosion of Ni-Cr and Co-Cr base alloys 
containing rare earth oxide dispersions. Final research 
13 Mar 1974-12 May 1975, 1 :23794 (AD-A-011379) 
COBALT ALLOYS/DOMAIN STRUCTURE 
Dynamic properties of magnetic bubbles in amorphous GdCoCu 
films, 1 :23782 
COBALT ALLOYS/FATIGUE 
Fracture of femoral total hip replacement components (Tests 
using cast Co-Cr-Mo alloy prostheses), 1 :23754 
COBALT ALLOYS/INTERSTITIALS 
Moessbauer studies of interstitials in fec metals, 1 :23717 
(CONF-751006-P1) 
COBALT ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of sputter deposited GdCoCu amorphous 
bubble films, 1 :23784 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
COBALT ALLOYS/MAGNETIC RESONANCE 
Temperature dependence of the uniaxial anisotropy of Gd/sub 1 - 
x-y/Co/sub x/Mo/sub y/ amorphous alloy films on glass 
substrates, 1 :23785 
COBALT ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic relaxation effects in PrCo, and Sm(x)nd(1-x)Cos 
induced by hydrogen and deuterium. Final report, 3 Dec 
1973-30 Sep 1974, 1 :23757 (AD-A-011779) 
COBALT ALLOYS/MAGNETIZA TION 
Magnetic properties of rare earth (Gd, Dy, Ho, Er)-cobalt 
amorphous films, 1 :23783 
COBALT ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
COBALT OXIDES/CATALYTIC EFFECTS 
Surface properties and reactions of cobalt-molybdate 
hydrotreating catalyst: preliminary results, 1 :22434 (ORNL- 
5168) 
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COBALT SILICATES/CATALYTIC EFFECTS 
Hydrocarbon cracking utilizing laminar heavy metal 
aluminosilicates (Patent), 1 :22802 
COCKCROFT-WALTON ACCELERATORS/X-RAY 
igh-intensity, subkilovolt x-ray calibration facility, 1 :24304 
(UCRL-78 186) 
COED PROCESS 
= ~ for power generation from high-sulfur coals, | 
:2251 
COED PROCESS/BY-PRODUCTS 
Chemicals from coal, 1 :22504 (ERDA-76-33-3) 
COED PROCESS/CHARS 
— energy development (COED), | :22497 (ERDA-76-33- 


rly technical progress 
January-March 1976, 1 122509 (FE-1534-29) 
COED PROCESS/GAS 0! 
Chemicals from coal, 1 :22504 (ERDA-76-33-3) 


codas P PROC 
COGAS process for the gasification of coal, 1 :22490 
COKE/BRIQUETTING 
Testing of the BFL hot-briquetting process, 1 :22425 (EUR- 


ING 

Carbon purification process (Patent; 5 claims), 1 :22437 
COK' ULFURIZATION 

Carbon purification process (Patent; 5 claims), 1 :22437 

Carbon purification process (Patent; 5 claims), 1 :22437 

COKE/GASIFICATION 

= energy development (COED), | :22497 (ERDA-76-33- 


) 
COKE/MECHANICAL PROPERTIES 
Mechanical p ies and bulk permeability of coke, 1 :22520 
») 


Luxembourg, 


Information symposium on coke oven techniques, 
6-7 May 1975, 1 :22407 
ation symposium o: oven techniques, rg, 
6-7 May 1975, 1 22427 (EUR-5342(Pt.2)) 
COKE/PERMEABILITY 
roperties and bulk permeability of coke, 1 :22520 
(EUR-5342(Pt.1)) 
COKE/PHYSICAL PROPERTIES 
Formed coke manufacture from brown coal, 1 :22423 (EUR- 
5342(Pt.1)) 
H.B.N. process for formed coke manufacture, 1 :22422 (EUR- 
5342(Pt.1)) 
Preheated charging: systematic study of the effect of various 
parameters, | :22419 (EUR-5342(Pt.1)) 
Process for manufacturing granulated coke in rotary ovens for 
the industry, | 22426 (EUR-5342(Pt.1)) 


for raw coal and coking 


Blending and homogenising stockyards 
coal, :22409 (EUR-5342(Pt.1)) 
Process for r manufacturing granulated coke in rotary ovens for 
gical industry, 1 :22426 (EUR S342(Pt 1)) 
Sinton of petroleum « cokes (Patent; with recovery of light 
petroleum 1 :22808 
Stamp charging: a tried and tested method of processing blends 
of low coking capacity, 1 :22408 (EUR-5342(Pt.1)) 
COKE/QUALITY CONTROL 
Influence of preheating on blend composition, carbonisation 
behaviour and coke quality, 1 :22417 (EUR-5342(Pt.1)) 
/SYNTHESIS 


Utilisation of formed coke in blast furnaces, 1 :22424 (EUR- 
5342(Pt.1)) 
COKE/USES 
Process for manufacturing granulated coke in rotary ovens f 
the industry, 1 :22426 (EURS342(Pr 1)) 
COKE OVENS/AIR POLLUTION 
New charging gas cleaning cars by Saarbergwerke AG for stamp 
charging, 1 :22562 (EUR- 5342(Pt.1)) 
Practical experience with quenching-track roofs, 1 :22563 
(EUR-5342(Pt.1)) 
COKE OVENS/AUTOMATION 
Automatisation of coke-oven machines, 1 :22416 (EUR- 
5342(Pt.1)) 
in the automation of plants, 1 :22415 (EUR- 
5342(Pt.1)) 


COKE OVENS/DESIGN 
Process for manufacturing granulated coke in rotary ovens for 
the electrometallurgical industry, 1 :22426 (EUR-5342(Pt.1)) 
COKE OVENS/ENVIRONMENTAL EFFECTS 
Genesis of a formed-coke process, 1 :22430 
COKE OVENS/FUEL FEEDING SYSTEMS 


Charging preheated coal into coke ovens using the COALTEK 
ited coal using 


Process, 1 :22420 (EUR-5342(Pt.1)) 
New findings for coke manufacture with prehea' 
the Precarbon process, 1 :22421 (EUR-5342(Pt.1)) 
Preheated charging: systematic study of the effect of various 
eters, 1 :22419 (EUR5342(Pt.1)) 
Study and development of coal preheating in the United 
Kingdom, 1 :22418 (EUR-5342(Pt.1)) 
COKE OVENS/LINERS 
Coke production in a magnesite bricked oven, | :22414 (EUR- 
5342(Pt.1)) 
COKE OVENS/MATHEMATICAL MODELS 
Technical and economical ization of coking coal blends, 1! 
:22429 (EUR-5342(Pt.2)) 
COKE OVENS/MEETINGS 

Information sym m on coke oven , Luxembourg, 
6-7 a 1975, 1 :22407 (EUR-5342(Pt.1)) 

Information symposium on coke oven techniques, Luxembourg, 
6-7 May 1975, 1 :22427 (EUR-5342(Pt.2)) 

COKE OVENS/OPERATION 

Aims of research and development in the coke oven industry, | 
122428 (EUR-5342(Pt.2)) 

Formed coke manufacture from brown coal, 1 :22423 (EUR- 
5342(Pt.1)) 

Process for manufacturing granulated coke in rotary ovens for 
the electrometallurgical industry, 1 :22426 (EUR-5342(Pt.1)) 

Stamp charging: a tried and tested method of processing blends 
of low coking capacity, 1 :22408 (EUR-5342(Pt.1)) 

COKE OVENS/PRODUCTIVITY 

Development of a high-productivity silica coke oven, 1 :22413 
(EUR-5342(Pt.1)) 

H.B.N. process for formed coke manufacture, | :22422 (EUR- 
5342(Pt.1)) 

Increasing the ou of coking plants by oven heat control, 1 

:22412 (EUR-5342(Pt.1)) 

Influence of preheating on blend composition, carbonisation 
behaviour and coke quality, 1 :22417 (EUR-5342(Pt.1)) 

New findings for coke manufacture with preheated coal using 
the Precarbon process, 1 :22421 (EUR-5342(Pt.1)) 

Preheated charging: systematic study of the effect of various 
parameters, 1 :22419 (EUR-5342(Pt.1)) 

COKE OVENS/RESEARCH PROGRAMS 

Aims of research and development in the coke oven industry, 1 
122428 (EUR-5342(Pt.2)) 

COKE OVENS/TEMPERATURE DISTRIBUTION 

Increasing the output of coking plants by oven heat control, | 
122412 (EUR-5342(Pt.1)) 

COKE OVENS/WASTE PROCESSING 

Treatment of ammonia liquors at the FOS S/MER coking plant, 
1 :22561 (EUR-5342(Pt.1)) 

COKE OVENS/WASTE WA 

Principles and operation of the activated-sludge process in the 
treatment of carbonization wastes, 1 :22564 (EUR- 
5342(Pt.1)) 

Purification of waste water from coking and coal gasification 
plants using activated carbon, | :22557 

COLLECTIVE ACCELERATORS/BEAM DYNAMICS 

Collective ion acceleration in a converging waveguide. 
Memorandum report, | :24294 (AD-A-015940) 

Preliminary design parameters for the auto-resonant acceleration 
of protons utilizing the FX-25 or FX-100 electron beam 
—_. Final report, May-Dec 1974, 1 :24293 (AD-A- 

1 ) 
COLLECTIVE ACCELERATORS/DESIGN 

Preliminary design parameters for the auto-resonant acceleration 
of protons utilizing the FX-25 or FX-100 electron beam 
—. Final report, May-Dec 1974, 1 :24293 (AD-A- 

15896) 
COLLECTIVE EXCITATIONS/DAMPING 

Microscopic method for calculating the intrinsic excitation 
occurring in nuclear fission, 1 :25021 (LBL-4374) 

COLLIMATORS/PHYSICAL RADIATION EFFECTS 

Thermal stress analysis of tungsten collimators heated by high- 

energy proton beams, | :24303 (LA-6291-MS) 
COLLISIONAL PLASMA/KINETIC EQUATIONS 

Numerical study of drift-kinetic evolution of collisional plasmas 
in tori, 1 :25111 (ORNL/TM-5317) 

COLLISIONLESS PLASMA/MATHEMATICAL MODELS 

A test for the viability of fluid codes in the collisionless regime. 
Interim report, 1 :25109 (AD-A-011815) 


99S COLLISIONS 
COED PROCESS/COAL UIDS 
report, 
Manufacture of isotropic delayed petroleum coke (Patent), 1 
:22807 
COKE/TESTING | 


COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ION-ATOM COLLISIONS 
MOLECULE-MOLECULE COLLISIONS 
COLLISIONS/FINITE ELEMENT METHOD 
Procedure for the solution of finite-deformation contact-impact 
— by the finite element method, | :25058 (UCRL” 


52066) 
COLOR MODEL/CHARM PARTICLES 
Exotic mesons with hidden charm, | :24958 
COLOR MODEL/EXOTIC RESONANCES 
Exotic mesons with hidden charm, | :24958 
COLORADO RIVER BASIN/WATER RESOURCES 

Water for energy as related to water rights in western states, 1 

23453 
COLORIMETRIC DOSEMETERS/PERFORMANCE 
Low energy scanned electron-beam dose distributions in thin 
layers. Final report, 1 :24355 (COM-75-50303) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/CONTAMINATION 
——— and flow distribution, Columbia River estuary. 
Transport of radio nuclides by streams, | :24584 
COLUMBIA RIVER/GEOCHEMISTRY 

Identification of Columbia River basalt flows from deep cores in 
the Pasco Basin based on trace element abundances, | :24812 
(BNWL-SA-5761) 

COLUMBIA RIVER/RADIONUCLIDE MIGRATION 
ee and flow distribution, Columbia River 
rt of radio nuclides by streams, 1 :24584 
coLUMBluM 
See NIOBIUM 
COLUMN PACKING 

Flooding characteristics of packed columns with high efficiency 
(SDC protruded distillation, Podbielniak bronze Helipak, 
Norton pall ring, Goodloe mesh), 1 :24055 — 

COMBINED-CYCLE POWER PLANTS/PILOT PLA 

Coal gasification combined-cycle system for Mew apes power 
generation, 1 :22455 (ERDA-76-30-3) 

COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Single wheel gas turbine topping unit for coal burning power 
plants. Progress report, 1 :23191 (ORO-4959-1) 

Technical and engineering services, 1 :22457 (ERDA-76-30-3) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/OPTIMIZATION 
Combustion optimizer (Patent), 1 :23200 
COMBUSTION CHAMBERS/DESIGN 

Combustion chamber for gas turbines and the like having a 

fluidized burner bed (Patent), 1 :24132 
COMBUSTION CHAMBERS/OPERATION 
Combustion chamber for gas turbines and the like having a 
fluidized burner bed (Patent), 1 :24132 
COMBUSTION PRODUCTS/MATHEMATICAL MODELS 
Chemical reaction kinetics, 1 :24027 (BNWL-2000(Pt.4)) 
COMMERCIAL BUILDINGS/AIR CONDITIONING 
Utility looks at load profiles of all-electric buildings., 1 :23572 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Energy conservation. Project L/R-3, final report, 1 :23466 (NSF- 
RA-N-74-239) 

Implications of commercial building codes for energy 
conservation. Energy Systems and Policy Research report No. 
15. IES report 42, 1 :23571 (NSF-RA-N-74-221) 

COMMERCIAL BUILDINGS/ENERGY DEMAND 

Model of commercial energy use in Wisconsin. Ene a 
and Policy Research report No. 5. IES report 36, 1 :23570 
(NSF-RALN- 74-213) 

COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 

General Electric Company proposed management plan, 
commercial buildings, National Solar Demonstration Program, 
1 :23069 (COO/2683-76/3) 

General Electric Company p demonstration Projects 
Matrix, commercial buildings, National Solar Demonstration 
Program, 1 :23070 (COO/2683-76/5) 

demonstration projects matrix, commercial buildings, | 
:23073 (COO/2683-76/10) 
management plan, commercial buildings, 1 :23071 
(COO/2683-76/8) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 

General Electric Company proposed management plan, 

commercial buildings, National Solar Demonstration Program, 
1 :23069 (COO/2683-76/3) 
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General Electric Company proposed demonstration Projects 
Matrix, commercial buildings, National Solar Demonstration 
Program, | :23070 (COO/2683-76/5) 

Proposed demonstration projects matrix, commercial buildings, | 
:23073 (COO/2683-76/10) 

Proposed management plan, commercial buildings, | :23071 
(COO/2683-76/8) 

COMMERCIAL BUIL DINGS/SPACE HEATING 
Utility looks at load profiles of all-electric buildings., 1 :23572 

COMMERCIAL BUILDINGS/STANDARDS 
Implications of commercial building codes for energy 

conservation. Energy Systems and Policy Research report No. 
15. IES report 42, 1 :23571 (NSF-RA-N-74-221) 

COMMUN /ENERGY CONSERVATION 

Design for an energy self-sufficient community (Agri- 
community), 1 :23440 

COMMUNITIES/ENERGY SOURCES 

Design for an energy self-sufficient community (Agri- 
community), 1 :23440 
COMMUNITIES/SOCIO-ECONOMIC FACTORS 
Design for an energy self-sufficient community (Agri- 
community), 1 :23440 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 

COMPOSITE MATERIALS/COMPATIBILITY 

Effects of graphite-epoxy —— materials on the corrosion 
of alloys. Phase report, 1 :23793 (AD-A- 
10127) 

COMPOSITE MATERIALS/DEFORMATION 

Diffusion controlled deformation of particulate composites. 
Technical report, 1 :23977 (AD-A-014922) 

Science of materials p report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 

COMPOSITE MATERIALS/ELASTICITY 
Accelerated characterization of composites. Part I. 

Viscoelastic methods. Final report, 1 Jul 1972-30 Sep 1974, 1 
:23975 (AD-A-014266) 

COMPOSITE MATERIALS/ELECTRICAL PROPERTIES 

Electromagnetic effects of advanced composites. Final report, | 
May-31 Dec 1974, 1 :23984 (AD-A-010882) 

COMPOSITE MATERIALS/FATIGUE 

The effect of frequency on the fatigue damage o of 
boron/aluminum fiber reinforced composite materials. Interim 
report, 1 :23979 (AD-A-015715) 

COMPOSITE MATERIALS/FRACTURE PROPERTIES 
Analytic method for predicting the flow and fracture in notched 

fiber composite materials. Final report, 1 Jun 1974-31 May 
1975, 1 :23978 (AD-A-015182) 

Application of sound-emission analysis in investigations of the 
fracture toughness of fibrous composite materials, 1 :23982 
(UCRL-Trans-10785) 

COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Boron-aluminum titanium hybrid composites. Final report, Mar- 

Aug 1974, 1 :23976 (AD-A-014795) 

Development of engineering data on the mechanical and 
physical properties of advanced composites materials. Final 
perry report, 1 Jun 1971-30 Nov 1973, 1 :23981 (AD-A- 

15907) 

Failure mechanisms in composite systems. Final report, 1 Jun 
1974-1 Jun 1975, 1 :23980 (AD-A-015885) 

Lightweight Space Tug body structure, | :23983 

COMPOSITE MATERIALS/PHYSICAL PROPERTIES 
Development of engineering data on the mechanical and 

physical properties of advanced composites materials. Final 
po ry report, 1 Jun 1971-30 Nov 1973, 1 :23981 (AD-A- 
1 ) 
COMPOSITE MATERIALS/RESEARCH PROGRAMS 
“Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, | :23968 (LA-UR-76-1266) 

COMPOSITE MATERIALS/REVIEWS 

Fiber composites: a review and assessment, | :23971 (UCRL- 
78146) 

COMPOSITE MATERIALS/SPECIFICATIONS 
Specifications for several xy resins and hardeners used in 

filament winding, 1 :23972 (UCID-17116) 

COMPOSITE MATERIALS/THERMAL STRESSES 
Transient thermal stress analysis of composite structures 

including continuously varying properties, | :23985 (AD-A- 
016572) 

COMPOSITE MATERIALS/YIELD STRENGTH 
Stochastic three-dimensional finite element for parallel fiber 

composites, 1 :23974 (UCRL-78091) 

COMPOUNDS (ORGANIC) 

See ORGANIC COMPOUNDS 
COMPRESSED AIR/ENERGY STORAGE 
Use of compressed air for energy storage, 1 :23407 
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COMPRESSED AIR/OFF-PEAK ENERGY STORAGE 

Economic and technical feasibility study of compressed air 
storage, 1 :23406 (ERDA-76-76) 

COMPUTER CODES 

A radiation diffusion and hydrodynamics code for low-altitude 
multiple bursts. Topical report, 1 Apr 1972-30 Sep 1973, 1 
:24397 (AD-A-015667) 

Automating multiple program realizations (Single and double 
precision, real and complex arithmetic, etc., versions of one 
basic routine), 1 :25153 (CONF-760471- 1) 

COMPUTER CODES/A CODES 

Anchor-pile design for ocean-floor environments using finite- 

element analysis (ANSYS), | :22654 
COMPUTER CODES/B CODES 

Generalized fault tree analysis for reactor safety 

(BAM code), 1 :23385 (PB-243874/SST) 
COMPUTER CODES/C CODES 

CARTE: a thematic mapping program (For graphic display of 
statistical data by geographic area, for oe 7600), 1 :25183 

CKEOS2: an equation of state test program for the 
CHARTD/CSQ EOS package, | :25171 (SAND-76-0175) 

COMCAN: a computer program for common cause analysis, | 
:25151 (ANCR-1314) 

COMPUTER CODES/CORRECTIONS 

PDP-11 debugging tool (Stand-alone hardware device for 
debugging hardware and software problems), | :25161 (LA- 
UR-76-1028) 

COMPUTER CODES/D CODES 

Banded linear systems with pivoting (DECBR, SOLBR, DECBL, 
and SOLBL: subroutines for direct solution of systems of 
linear equations, in FORTRAN IV for CDC 7000 computer), 
1 :25175 (UCID-30060(Rev.1)) 

COMPUTER CODES/E CODES 

Equilibrium and stability code for a diffuse plasma (Computer 
code), 1 :25092 

ETNA: a fuel-coolant interaction code, 1 :23362 (CLM-M-101) 

LLL family of ordinary differential equation solvers (Description 
of GEAR and EPISODE codes and their variants), 1 :25180 
(UCRL-78129) 

COMPUTER CODES/F CODES 

FLODIS: a computer model to determine the flow distribution 
and thermal response of the Fort St. Vrain reactor, 1 :23248 
(ORNL/TM-5365) 

FOOD: an interactive code to calculate internal radiation doses 
—_ contaminated food products, 1 :24734 (BNWL-SA- 
5523) 

Verification of the three-dimensional FLAME code (PWR 
power distributions), 1 :23240 (BAW-10125) 

COMPUTER CODES/G CODES 

LLL family of ordinary differential equation solvers (Description 
of GEAR and EPISODE codes and their variants), 1 :25180 
(UCRL-78129) 

COMPUTER CODES/H CODES 

HEXEREI: a multi-channel heat conduction convection code for 
use in transient thermal hydraulic analysis of high- 
temperature, gas-cooled reactors. Interim report, 1 :23371 
(K/CSD/T M- 1) 

COMPUTER CODES/I CODES 

Computation of radiological consequences using INHEC 

computer program, | :23365 (GAI-TR-101NP-A) 
COMPUTER CODES/L CODES 

Long term ice condenser containment code: LOTIC code 

(PWR), 1 :23388 (WCAP-8355-A) 
term ice condenser containment code: LOTIC code, 1 
:23389 (WCAP-8355-A(Suppl.1)) 

Maximization of energy in the output of a linear system 
(LOPAS), 1 :24272 (UCRL-51887) 

User's guide for LAVA as issued with MORSE-SGC, 1 :25037 
(ORNL/CSD-11) 

COMPUTER CODES/M CODES 

Application of MATLAN to electric power system studies, | 
123227 

CATCH: computer assisted topography, cartography, and 
hypsography. Part I. MAPROJ: a subroutine package for a 
number of common map projections (Fortran IV), 1 :25167 
(ORNL/TM-3790(Pt1.)) 

Integrating text and data for energy research (MASTER 
CONTROL, for management of text and deta in data bases, 
for CDC 6600 and 7600 computers), 1 :25195 (UCRL- 


76991) 
code user’s manual (MHD2V106), 1 
:24927 (ORNL/CSD/TM-3) 
COMPUTER CODES/N CODES 
Simple model for the national electric energy system (NEEM 
Computer Code), 1 :23501 
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COMPUTER CODES/O CODES 

OSCIL: one-dimensional spring-mass system simulator for 
seismic analysis of high temperature gas-cooled reactor core, | 
:23245 (BNL-21047) 

Proposed odepack calling sequence, | :25176 (UCID-30134) 

COMPUTER CODES/P CODES 

CATCH: Computer Assisted Topography, Cartography, and 
Hypsography. Part III. PERSPX: a subroutine package for 
perspective and isometric drawings, | :25168 (ORNL-TM- 
3790(Pt.3)) 

COMPUTER CODES/R CODES 

EMP generation near objects with cylindrical symmetry in the 
source region. Topical report (RONDINE code), 1 :24369 
(AD-A-016260) 

COMPUTER CODES/S CODES 

Banded linear systems with pivoting (DECBR, SOLBR, DECBL, 
and SOLBL: subroutines for direct solution of systems of 
linear equations, in FORTRAN IV for CDC 7000 computer), 
1 :25175 (UCID-30060(Rev.1)) 

CATCH: computer assisted topography, cartography, and 
hypsography. Part IV. SEESIJ: a subroutine package for 
determining the visibility of objects throughout a region, 1 
:25169 (ORNL/TM-3790(Pt.4)) 

Determination of the static equilibrium configuration of 
externally redundant submerged cable arrays (SEAMOOR), 1 


124122 
COMPUTER CODES/T CODES 

Program to solve the multigroup discrete ordinates transport 
equation in (x,y,z) geometry, 1 :23303 (LA-6333-MS) 

Testing teletypes with a microcomputer (TTYTST, for Intel 
Model 8008 processor), | :24096 (DP-1406) 

Transmissivity iterative calculation routine: theory and numerical 
implementation, 1 :24786 (BNWL-1706) 

TRIPOLI I: energy-dependent three-dimensional Monte Carlo 
Pro . Volume I. Conception and presentation of the 
TRIPOLI I System, 1 :25040 (ORNL-tr-4085) 

COMPUTER CCDES/TRANSLATORS 

Program to translate punched paper tapes, | :25152 (ANL-75- 
60(Pt.1)) 

COMPUTER CODES/Z CODES 

ZONE: a finite element mesh generator (In FORTRAN IV for 
CDC 7600), 1 :25173 (UCID-17139) 

COMPUTER GRAPHICS 

Computer-generated movies at Los Alamos Scientific 
Laboratory: another dimension in man-machine calculations, | 
:25158 (LA-UR-76-317) 

COMPUTER GRAPHICS/COMPUTER CODES 

CATCH: Computer Assisted Topography, Cartography, and 
Hypsography. Part III. PERSPX: a subroutine package for 
ae and isometric drawings, 1 :25168 (ORNL- 


790(Pt.3)) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER OUTPUT DEVICES/EQUIPMENT INTERFACES 
66G CAIAC-611 CRT controller (22 Oct 1973) (Engineering 
Materials) (15 drawings and text (7 pages)), 1 :24278 
(CAPE-2491) 
MCS-8 display option, 16 x 64 (7 Nov 1974) (Engineering 
Materials) (8 drawings), 1 :24277 (CAPE-2487) 
COMPUTER OUTPUT DEVICES/TESTING 
Testing teletypes with a microcomputer, | :24096 (DP-1406) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 
PDP COMPUTERS 
Energy and technology review (National CTR computer center, 
magnet research, and digital image processing), | :25085 
(UCRL-52000-75-12) 
National CTR Computer Center, 1 :25146 (UCRL-52000-75-12) 
COMPUTERS/BIBLIOGRAPHIES 
Minicomputers (a bibliography with abstracts). Report for 1964- 
Jun 1975, 1 :25163 (NTIS/PS-75/572) 
COMPUTERS/CONTROL EQUIPMENT 
8080 micropocessor board and control board: specifications (1 
Sep 1974) (Engineering Materials) (4 drawings and text (14 
pages)), 1 :24279 (CAPE-2494) 
COMPUTERS/EQUIPMENT INTERFACES 
8080 micropocessor board and control board: specifications (1 
Sep 1974) (Engineering Materials) (4 drawings and text (14 
pages)), 1 :24279 (CAPE-2494) 
COMPUTERS/JOINING 
Argonne intra-laboratory network, 1 :25155 (CONF-760550-3) 
Mathematical software in the network environment, | :25154 
(CONF-760550-2) 


COMPUTERS/LOGIC CIRCUITS 


COMPUTERS/LOGIC CIRCUITS 


COMPUTERS/LOGIC CIRCUITS 
Binary circuitry including switching elements utilizing 
superconductive tunneling effects (Patent), 1 :24280 
Analysis of two micro-programmable mini-computer systems, | 
:25178 (UCRL-52064) 
COMPUTERS/PROGRAMMING 
MCS-8 floating point package user’s manual (15 Oct 1974) 
_— Materials) (Text (9 pages)), 1 :25182 (CAPE- 
COMPUTERS/SECURITY 
Operating system security: how the flaws are found (Description 
of RISOS effort), 1 :25179 (UCRL-76069(Rev.1)) 
CONCRETES 
See also REINFORCED CONCRETE 
Bureau of reclamation experiences with fly ash and other 
pozzolans in concrete, | :22537 (BM-IC-8640) 
CONCRETES/MIXING 
Practical approach to producing pumpable concrete, 1 :22538 
(BM-IC-8640) 
CONCRETES/PUMPING 
Practical approach to producing pumpable concrete, | :22538 
(BM-IC-8640) 
CONCRETES/QUALITY CONTROL 
Portland-pozzolan cement, 1 :22536 (BM-IC-8640) 
CONCRETES/SPECIFICATIONS 
Condeep platforms for the North Sea: some aspects of concrete 
technology, 1 :23992 
Factors affecting pozzolan marketing, 1 :22540 (BM-IC-8640) 
Portland-pozzolan cement, | :22536 (BM-IC-8640) 
Specifications and methods of using fly ash in Portland cement 
concrete, 1 :22535 (BM-IC-8640) 
CONDENSATION CHAMBERS/STRESSES 
Mark I 1/12-scale pressure suppression pool swell tests (BWR), 
1 :23373 (NEDO-13456) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
FLUORENE 
CONDENSED AROMATICS/BIOLOGICAL EFFECTS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
CONDENSED AROMATICS/CHEMICAL REACTION YIELD 
Photocyclization of diethylstilbestrol. Isolation of a stable, self- 
trapping dihydrophenanthrene intermediate, | :24084 
CONDENSED AROMATICS/STABILITY 
Photocyclization of diethylstilbestrol. Isolation of a stable, self- 
trapping dihydrophenanthrene intermediate, 1 :24084 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/ENVIRONMENTAL 


EFFECTS 
Estimate of entrainment of fish eggs in a cooling-water 
condenser system in Jobos Bay, Puerto Rico, 1 :24592 
(PRNC- — 1)) 
CONNECTIONS 
See JOINTS 
CONNECTORS/DESIGN 
78 mm stem (2 Jul 1974) (Engineering Materials) (28 


drawings), 1 :24109 (CAPE-2453) 
CONTACTORS 
See SWITCHES 
CONTAINED EXPLOSIONS 
See also RIO BLANCO EVENT 
CONTAINED EXPLOSIONS/REGULATIONS 
Coal mine health and safety inspection manual for surface coal 
mines and surface work areas of underground coal mines, | 
123482 
CONTAINED EXPLOSIONS/SAFETY 
Coal mine health and safety inspection manual for surface coal 
mines and surface work areas of underground coai mines, 1 
123482 
CONTAINMENT SPRAY SYSTEMS/SYSTEM FAILURE 
ANALYSIS 
GO evaluation of a PWR spray system. Final report, 1 :23387 
(PB-245114) 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Plant unique uplift sensitivity (BWR Mark I systems), | :23377 
(NP-20951) 
Torus LOCA load conservatisms (BWR Mark I systems), | 
:23376 (NP-20943) 
CONTAINMENT SYSTEMS/SAFETY ENGINEERING 
Compressor enclosure (specifications) (6 Mar 1973) 
— Materials (Text (17 pages)), 1 :24262 (CAPE- 
500) 
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Thermocouple gage tube for use in a vacuum-pressure 
environment (specifications) (3 Jun 1971) (Engineering 
Materials) (Text (4 pages)), 1 :24263 (CAPE-2506) 

CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Description of short term program. Plant unique torus support 
— and attached piping analysis (BWR), 1 :23235 (NP- 
1) 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTINENTAL SHELF/ENVIRONMENTAL IMPACT 

STATEMENTS 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Draft environmental 
statement. Volumes 1, 2, and 3, 1 :23448 

CONTINENTAL SHELF/MONITORING 

Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 

CONTINENTAL SHELF/SOIL MECHANICS 
Geotechnical properties of sea-floor sediments off the coast of 
Southern California, 1 :24787 
CONTINUED FRACTIONS/SERIES EXPANSION 
Summable asymptotic series, 1 :25165 (ORNL/CSD-6) 
CONTROL ELEMENTS/FAILURES 
Inferences about rare events, 1 :25166 (ORNL/CSD-12) 
CONTROL ROD DRIVES 

Control rod drive for reactor shutdown (Patent; LMFBR), | 

:23318 
CONTROL RODS 

See CONTROL ELEMENTS 
CONTROL SYSTEMS 

(For automated processes including feedback.) 

See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/PERFORMANCE TESTING 

Tank and wind tunnel tests for a drill-ship with dynamic position 

control, | :22663 
CONTROL SYSTEMS/RELIABILITY 
Instrumentation system for installation of the North Sea Forties 
Field platforms, 1 :22640 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLERS 
See HEAT EXCHANGERS 
COOLING/ENVIRONMENTAL EFFECTS 
Ecological effects of local soil cooling or heating, 1 :24528 
COOLING PONDS/DESIGN 
Design of impoundments and lakes for cooling, | :23186 
COOLING PONDS/HEAT TRANSFER 

Atmospheric turbulence parameters from visual resolution, | 
:24517 (ANL-75-3(Pt.4)) 

Eddy-correlation measurements over a cooling pond with limited 
fetch, 1 :24515 (ANL-75-3(Pt.4)) 

Heat-transfer properties of an aerated water surface, 1 :24520 
(ANL-75-3(Pt.4)) 

Hot-wire anemometer equipment for short-fetch covariance 
applications, 1 :24589 (ANL-75-3(Pt.4)) 

Limiting surface temperature of cooling ponds, | :24519 (ANL- 
75-3(Pt.4)) 

Line averages of thermal exchanges above a cooling pond using 
oo of masking by mirages, 1 :24518 (ANL-75- 

(Pt.4)) 

Some errors that can result from the use of industrial techniques 
for assessing the thermal performance of cooling ponds, | 
:24516 (ANL-75-3(Pt.4)) 

COOLING PONDS/RESEARCH PROGRAMS 
Cooling-pond studies at Dresden: an introduction, | :24514 
(ANL-75-3(Pt.4)) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS 
ONCE-THROUGH COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COMPARATIVE EVALUATIONS 
Overview of water requirements for electric power generation, | 
:23181 
COOLING SYSTEMS/COST 
Costs of alternative cooling systems, 1 :23187 
COOLING SYSTEMS/ECONOMICS 
Water use as a factor in meeting electric power needs, | :23182 
COOLING SYSTEMS/FEEDWATER 

Water-saving cooling-systems using dry and wet-peaking cooling 

towers, 1 :23173 (CONF-750764-) 


| SYSTEMS/INTAKE STRUCTURES 
concepts in cooling water intake systems, 1 :23183 
COOLING WERS 
See also MECHANICAL DRAFT COOLING TOWERS 
COOLING TOWERS/CHEMICAL EFFLUENTS 
Management of water quality in evaporation systems and 
residual blowdown, | :23188 
Salt water cooling towers, 1 :23189 
COOLING TOWERS/DESIGN 
considerations in the optimization of dry cooling towers, 
1 :23178 
of dry cooling towers and their application to utility 
systems, | :23185 
COOLING TOWERS/ECONOMICS 
Evaporative and dry-type cooling towers and their application to 
utility systems, 1 :23184 
COOLING TOWERS/EFFICIENCY 
Water-saving cooling-systems using dry and wet-peaking cooling 
towers, 1 :23173 (CONF-750764-) 
COOLING TOWERS/HEAT EXCHANGERS 


dry cooling towe 
Interim report, July 1, 1974-January 31, 1976, 1 :23180 


(COO-2774-1) 
Prospects for large dry cooling towers with fine, shallow heat 
exchangers, 1 :23177 (CONF-750764-) 
COOLING TOWERS/HEAT TRANSFER 
Theory of augmented heat transfer over finned surfaces by 
fogging, 1 :23176 (CONF-750764-) 
COOLING TOWERS/OPERATION 
Salt water cooling towers, 1 :23189 
COOLING TOWERS/PLUMES 
Mathematical and experimental investigations on dispersion and 
recirculation of plumes from dry cooling towers at Wyodak 
Power Plant in Wyoming, | :23164 (BNWL-1982) 
COOLING TOWERS/RESEARCH PROGRAMS 
Summary of ERDA dry cooling tower development program and 
related studies, 1 :23168 (CONF-750764-) 
COOLING TOWERS/SPRAYS 
Atomized water injection to improve dry cooling tower 
performance, | :23175 (CONF-750764-) 
COOLING TOWERS/WATER CHEMISTRY 
Management of water quality in evaporation systems and 
residual blowdown, | :23188 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPEPODS/BIOMASS 
Seasonal changes in the mi lankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
COPEPODS/SEASONAL VARIATIONS 
Seasonal changes in the microzooplankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
ABSORPTION SPECTROSCOPY 
Role of the nucleus in formation of ferromanganese 
processing guidelines for the marine miner, 1 :24033 
COPPER/ACTIVATION ANALYSIS 
Development of components for an in-situ —- system for 
the exploration of manganese nodules, | : 
COPPER/BIOLOGICAL EFFECTS 
High levels of four heavy metals on the iron status of plants, 1 
124668 


Responses of Earlirose rice to iron, zinc, and BPDS when grown 
on calcareous soil, 1 :24675 
COPPER/DE HAAS-VAN ALPHEN EFFECT 
Measurements of conduction electron scattering in neutron- 
irradiated copper by the de Haas-van Alphen effect, 1 :23903 
(CONF-75 1006-P2) 
COPPER/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
COPPER/ELASTICITY 
Irradiation induces diaelastic modulus change in Al and Cu, 1 
:23849 (CONF-751006-P1) 
of the change of elastic constants by interstitials, 1 
:23713 (CONF-751006-P1 ) 
COPPER/ELECTRON COLLISIONS 
Study of the surface plasmon in a thin copper film by an 
electron energy analyser with high resolution, | :23776 
COPPER/ELEC TROPLATING 
Adhesion of electrodeposited coatings on U-Ti and Mulberry, 1 
:23691 (SAND-76-8225) 
COPPER/INTERSTITIALS 
of phonon dispersion 


ion by interstitials in fcc metals, | 
23712 (CONF-751006-P 1) 


COPPER/TOXICITY 


Investigation of interstitials in metals by means of 
elastoresistivity (Neutrons), | :23714 (CONF-751006-P1) 
Investigation of interstitial clusters in copper by measurements 
of the Huang diffuse scattering (Electrons), 1 :23902 (CONF- 
751006-P2)” 
COPPER/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
COPPER/PHYSICAL RADIATION EFFECTS 
Annealing behavior of copper after low temperature neutron 
irradiation, 1 :23855 (CONF-751006-P1) 
Behavior of collision cascades at elevated temperatures in 
—— and molybdenum crystals, 1 :23907 (CONF-75 1006- 


P2) 
“anaes interactions in metals, 1 :23847 (CONF-751006- 
1) 


Damage production in deformed r by electron 
irradiation above 1 :23881 (CONF- 100@-P1) 

Determination of threshold displacement energies by high 

‘oltage electron microscopy, | :23836 (CONF-751006-P1) 

Determination of single interstitial and single vacancy migration 
temperature by electron damage rate experiments at different 
temperatures in Cu, Ag, Au, Mo, Re, 1 :23877 (CONF- 
751006-P1) 

Diffuse x-ray scattering from r after neutron irradiation at 
4.6 K, 1 :23852 (CONF-751006-P1) 

Direct evidence for vacancy Clustering in electron irradiated 
copper by positron annihilation, 1 :23924 (CONF-751006-P2) 

Dynamics of the [100] dumbbell interstitial in copper 
(Neutrons), | :23848 (CONF-751006-P1) 

Effect of solute atoms on collision cascades in copper and 
molybdenum i with self-ions, 1 :23908 (CONF- 
751006-P2) 

Effect of irradiation point defects on the internal friction 
of cold worked copper (Electrons), 1 :23910 (CONF-751006- 


P2) 

Electron radiation damage of metals ang nature of point defects 
by high vo electron microscopy (Electrons), 1 :23891 
(CONF-751006-P2) 

Evidence for vacancy migration in stage III for copper, 1 :23888 
(CONF-75 1006-P2) 

Experimental study of dislocation loop nucleation (Fission 
1 :23898 (CONF-751006-P2) 

Influence of divacancies on the stage III recovery in Cu 
(Electrons), 1 :23876 (CONF-751006-P1) 

Interactions between dislocations and point defects (Electrons), 
1 :23905 (CONF-751006-P2) 

Interpretation of the experiments by Isebeck, Aspeling and Piani 
(IAP) (Thermal neutrons), | 23875 (CONF-751006-P 1) 

Investigation of interstitial clusters in copper by measurements 
of the Huang diffuse scattering (Electrons), 1 :23902 (CONF- 
751006-P2) 

Irradiation induces diaelastic modulus change in Al and Cu, 1 
:23849 (CONF-751006-P1) 

Isothermal and isochronal recovery between 40 K and 80 K in 
Cu and CuAu after thermal neutron irradiation, 1 :23874 
Pi) 

trometry in copper and r alloys, 1 :23872 

Long-range interaction between radiation-induced point defects 
and dislocations (Electrons), | :23906 (CONF-751006-P2) 

Measurements of conduction electron scattering in neutron- 
irradiated copper by the de Haas-van Alphen effect, 1 :23903 
(CONF-751006-P2) 

Nucleation of point defect agglomerates, 1 :23896 (CONF- 
751006-P2) 

Point defect dislocation pinning in irradiated copper, | :23911 
(CONF-75 1006-P2) 

Study of defect saturation in copper with fission fragments, 1 
:23843 (CONF-751006-P1) 

Transmission electron microscopy of point defect clusters in 
metals produced by energetic heavy ions, | :23839 (CONF- 
751006-P1) 

Use of the backscattering-channeling method to investigate 
interactions between solute atoms and irradiation-induced 
defects in metals (Helium ions), 1 :23856 (CONF-751006-P1) 

COPPER/PLASMONS 

Study of the surface plasmon in a thin copper film by an 

electron energy analyser with high resolution, 1 :23776 
COPPER/POINT DEFECTS 

Theory of the change of elastic constants by interstitials, 1 

:23713 (CONF-751006-P1) 
1 

Application of adiabatic rimetry to metals systems. Progress 

report, 1974-75, 1 :23765 (ORO-3291-19) 
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COPPER/TOXICITY 


COPPER/TOXICITY 
a oe ey metals on the iron status of plants, | 


COPPER/UPTAKE 
Comparison of the effects of high levels of = = EDDHA 
on microelement uptake in bush beans, | : 
COPPER/WELDING 
Welding copper to itself and to steel, 1 :23694 (Y/DA-6706) 
COPPER/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
COPPER 59/ENERGY LEVELS 
Nuclear data sheets for A = 59, 1 :25001 
COPPER 59/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 59, 1 :25001 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
MONEL 


sdified Nitinol alloys. 
preparation of m Final report, 1 
:23685 (AD-A-010497) 
COPPER ALLOYS/DOMAIN STRUCTURE 
ic properties of magnetic bubbles in amorphous GdCoCu 
films, 1 :23782 
COPPER ALLOYS/ELECTRIC 


— stress effects on —— superconducting 
materials (Nb- int in 1 :23986 


(co F-760508-4) 
COPPER ALLOYS/ETCHING 
——— ening of Cu-Be-Ni-Zr alloy by potentiostatic method, 
COPPER ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of sputter deposited GdCoCu amorphous 
bubble films, 1 :23784 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect interactions above stage I, 1 :23878 (CONF-751006-P1) 
Effect of solute content and precipitate distribution on fast 
neutron damage in aluminum-copper alloys, | :23931 (CONF- 
751006-P2) 

Interpretation of the experiments by Isebeck, Aspeling and Piani 
(IAP) (Thermal neutrons), 1 :23875 (CONF-751006-P1) 
Isothermal and isochronal recovery between 40 K and 80 K in 
Cu and CuAu after thermal neutron irradiation, | :23874 
(CONF-75 1006-P1) 
Kinetics of interstitialcy diffusion in electron irradiated Cu-Ni 

alloys, 1 :23919 (CONF-75 1006-2) 
Vacancies and self-interstitials in copper-gold alloys (Neutrons 
or electrons), 1 :23859 (CONF-751006-P1 ) 
COPPER ALLOYS/SUPERCONDUCTIVITY 
Tensile properties of superconducting composite conductors and 
Nb-Ti alloys at 4.2°K, 1 :23769 
COPPER ALLOYS/TENSILE PROPERTIES 
Tensile properties of superconducting composite conductors and 
Nb-Ti alloys at 4.2°K, 1 :23769 
COPPER BASE ALLOYS/DEFORMATION 
Comments on Stress relaxation of a copper 1.87 wt % beryllium 
alloy (Flow stress), 1 :23750 
Reply to Stress relaxation of a copper 1.87 wt % beryllium alloy 
(Flow stress), 1 :23751 
COPPER BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Cyclotron irradiation of CusAu alloys at low temperatures 
(Protons, @ particles), 1 :23885 
Displacement cascades in an ordered alloy CusAu as revealed by 
transmission electron microscopy (Copper ions), 1 :23840 
(CONF-751006-P1) 
Interactions between dislocations and point defects (Electrons), 
1 :23905 (CONF-751006-P2) 
Interstitial trapping and detrapping in electron irradiated dilute 
aluminium alloys, 1 :23879 (CONF-751006-P1) 
tic spectrometry in copper and copper alloys, | :23872 
(CONF-75 1006-P1) 
COPPER BASE ALLOYS/SUPERCONDUCTIVITY 
Superconductivity in a dilute copper-niobium alloy (0.6 at. 
percent Nb), | :23778 
COPPER CHLORIDES/CONVERSION 
The importance of a distorted structure in solid-state pressure 
interconversions of salts containing CuC1,?-ion (Pressure 
effects), 1 :24066 
COPPER ORES/EXPLORATION 
Underwater copper exploration in Lake Superior II: specfic 
targets charted in 1974, 1 :24796 
COPPER SILICATES/CATALYTIC EFFECTS 
Hydrocarbon cracking utilizing laminar heavy metal 
aluminosilicates (Patent), 1 :22802 
COPPER SULFATES/BIOLOGICAL EFFECTS 


Radioimmunoassay of rabbit luteinizing hormone: the 
relationship between ovulation and LH levels in serum (BA), 
1 :24651 
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CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
See also STRESS CORROSION 
CORROSION/REVIEWS 
Corrosion and metal protection (Book), 1 :23809 (AEC-tr- 


7296) 
COSMIC GAMMA BURSTS/COSMIC RAY FLUX 
A cosmic gamma-ray burst on May 14, 1975. Technical report 
(E > 0.5 MeV), 1 :24815 (AD-A-015673) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 
COSMIC RADIATION/ANISOTROPY 
Asymptotic directions and vertical cutoff rigidities for selected 
cosmic-ray stations as calculated using the International 
Geomagnetic Reference Field model appropriate for Epoch 
gates Environmental research papers, | :24816 (AD-A- 
) 
COSMIC RADIATION/MAGNETIC RIGIDITY 
Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid as calculated using the 
International Geomagnetic Reference Field for Epoch 1965.0. 
Environmental research papers, | :24817 (AD-A-015739) 
COSMIC RADIATION/TRAJECTORIES 
Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid as calculated using the 
International Geomagnetic Reference Field for Epoch 1965.0. 
Environmental research papers, 1 :24817 (AD-A-015739) 
COSMIC RAY FLUX 
Galactic cosmic ray intensity 0.99 to 5.26 a.u. from the Sun. 
Progress report, | :24814 (AD-A-014613) 
COULOMETRY 
See VOLTAMETRY 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS/OPTICAL PROPERTIES 
Optical properties of materials as applied to flat plate solar 
collector design, 1 :23121 
COVERINGS/PERFORMANCE TESTING 
Accelerated outdoor weathering employing natural sunshine, | 
23105 
CRABS 
See CRUSTACEANS 
CRACKING/CATALYSTS 
Hydrocarbon cracking utilizing laminar heavy metal 
aluminosilicates (Patent), 1 :22802 
CRACKS 
New ultrasonic technique for measuring crack growth in metals 
at elevated temperatures, | :24237 (WARD-CG-3045-1) 
CRACKS/STRESS ANALYSIS 
Dynamic fracture analysis with a lagrangian finite difference 
method, 1 :23808 (UCRL-77257(Rev.1)) 
CRANES/DESIGN 
Design, construction and operation of the first 2000-ton offshore 
crane ship, | :22679 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRITICAL HEAT FLUX 
Effect of the height of a flat slit on heat emission to water, | 
:24233 (ERDA-tr-152) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/ENERGY CONSUMPTION 
1974 Texas farm fuel and fertilizer survey, 1 :23504 (NSF-RA- 
N-74-257) 
CROPS/PRODUCTION 
Economics of heat utilization for controlled environment 
production of agricultural products, | :23569 (AECL-5322/2) 
CRUCIBLES/FABRICATION 
Study, design and fabricate a cold crucible system. Final 
1 Nov 1973-28 Feb 1975, 1 :23948 (AD-A-013779/4ST) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
LOBSTERS 
CRUSTACEANS/CONTAMINATION 
Modeling of radiation doses from chronic aqueous releases 
(Tritium, "Cs, ""Cs), 1 :24582 (DP-MS-75-126) 
CRYSTAL DEFECTS 
See also POINT DEFECTS 
CRYSTAL DEFECTS/ANNEALING 
Defect annealing and clustering in the elastic interaction force 
field, 1 :23900 (CONF-751006-P2) 
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CRYSTAL DEFECTS/DIFFUSION 
Effective diffusion constant in crystals with traps, | :23718 
(CONF-75 1006-P1) 
CRYSTAL LATTICES/PHYSICAL RADIATION EFFECTS 
Stability of void lattices under irradiation: a kinetic model, 1 
:23932 (CONF-751006-P2) 
CRYSTAL LATTICES/VOIDS 
Elastic interactions between '’voids’’ induced by solute 
segregation (Theory), | :23934 (CONF-75 1006-P2) 
Origin and stability of defect structures: the void lattice and 
similar phenomena, | :23719 (CONF-751006-P2) 
CRYSTALS/ABSORPTION SPECTRA 
Inner shell absorption: toward a theory of inner shell 
photoabsorption in crystals, 1 :25053 
CRYSTALS/INTERMOLECULAR FORCES 
Anisotropic intermolecular interaction and rotational ordering in 
g solids. Progress report No. 10, October 1, 
1974-September .. 1975 (Summaries of research activities of 
Argonne National Laboratory), 1 :25051 (TID-27064) 
CRYSTALS/MATHEMATICAL MODELS 
Nonlinear excitations in anisotropic X-Y models. Report No. 
2599, 1 :25049 (COO-3161-38) 
CRYSTALS/MECHANICAL PROPERTIES 
Dislocation-defect interactions and mechanical properties of 
crystals, 1 :23909 (CONF-751006-P2) 
CRYSTALS/PHOTOEMISSION 
Calculation of optical absorption edges and photo-emission 
edges in solids, 1 :25054 
CRYSTALS/PHOTON COLLISIONS 
Calculation of optical absorption edges and photo-emission 
edges in solids, 1 :25054 
CRYSTALS/PHYSICAL PROPERTIES 
Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 
CRYSTALS/PHYSICAL RADIATION EFFECTS 
Dislocation-defect interactions and mechanical properties of 
crystals, 1 :23909 (CONF-751006-P2) 
Phase instability in crystals under irradiation, 1 :23921 (CONF- 
751006-P2) 
CRYSTALS/STATISTICAL MECHANICS 
Nonlinear excitations in anisotropic X-Y models. Report No. 
2599, 1 :25049 (COO-3161-38) 
CSF PROCESS/FEASIBILITY STUDIES 
Technical feasibility and process integrity of the consol synthetic 
fuel process, 1 :22506 (ERDA-76-78) 
CSF PROCESS/PILOT PLANTS 
Review and evaluation of residue carbonization in the Consol 
Synthetic Fuel process, 1 :22511 (ORNL/TM-5346) 
CSF PROCESS/RESIDUES 
Review and evaluation of residue carbonization in the Consol 
Synthetic Fuel process, 1 :22511 (ORNL/TM-5346) 
CYANOCOBALAMIN 
See VITAMIN B-12 
CYCLONE SEPARATORS/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology. Sixth quarterly 
oaae, January-March 1976 (Gasification Plant Materials), 1 
441 (ANL-76-60) 
CYCLOTRONS/DESIGN 
as cyclotron: neutron source for therapy (Patent), 
124288 


CYCLOTRONS/PENNING ION SOURCES 
Initial experience in ion production using an ultra-high power 
density method, | :24301 (CONF-750824-15) 
CYLINDERS/EXPLOSIONS 
Series solution of one-dimensional stationary thermal explosion 
problems, 1 :24231 (SAND-76-0247) 
CYLINDERS/MECHANICAL VIBRATIONS 
Vibration of a group of circular cylinders in a confined fluid, 1 
:23253 (ANL-CT-76-25) 
CYLINDERS/STRESS ANALYSIS 
Infinite tensile cylinder with circumferential edge crack, 1 
:24100 (SAND-76-0202) 
CYTOPLASM/MEASURING METHODS 
Characterization of normal and neoplastic mammalian cells by 
multiparameter flow-system analysis methods, | :24616 (LA- 
UR-76-919) 
CZECHOSLOVAKIA/COAL GASIFICATION 
Research on underground gasification of coal in Czechoslovakia, 
1 :22485 (UCRL-Trans-1 1085) 
Underground gasification of Slovak coal (lignite), 1 :22483 
(UCRL-Trans-11090) 


DEEP WATER OIL TERMINALS/MOORINGS 
D 


D REGION/CURRENTS 
Cylindrical Langmuir probe measurements from roc 
covering the period 31 January 1969 through 3A ree 74, 1 
124841 (AD-A-016565) 
D REGION/RECOMBINATION 
Effective recombination coefficient of the polar d-region under 
conditions of intense ionizing radiation. Topical report, Nov 
1973, 1 :24843 (AD-A-016675) 
DAMS/BUILDING MATERIALS 
Ash disposal in dams, mounds, structural fills, and retaining 
walls, 1 :22544 (BM-IC-8640) 
DAMS/CONSTRUCTION 
Geotechnical aspects of rock borrow for large breakwaters, | 
:23307 
DAMS/STABILITY 
Evaluation of offshore breakwater stability under wave action, | 
:23309 


DARESBURY SYNCHROTRON 
See NINA 
DATA ACQUISITION SYSTEMS 
Development and implementation of a mechanical properties 
data storage and retrieval system, 1 :23742 (ORNL/TM-5330) 
Overview of the aerial radiological measuring system (ARMS) 
program, | :24463 (EGG-1183-1637) 
Thomson scattering from a plasma, | :25089 
DATA ACQUISITION SYSTEMS/COMPUTER CODES 
Program to translate punched paper tapes, 1 :25152.(ANL-75- 


60(Pt.1)) 
DATA ACQUISITION SYSTEMS/DESIGN 

Improved meteorological data acquisition system, 1 :24410 
(ANL-75-3(Pt.4)) 

DATA ACQUISITION SYSTEMS/TRANSLATORS 
— to translate punched paper tapes, | :25152 (ANL-75- 
(Pt.1)) 
DATA PROCESSING/MEETINGS 

Energy R and D data workshop held at National Bureau of 
Standards, Gaithersburg, Maryland, May 6-7, 1974. Summary 
report, 1 :23437 (PB-237493) 

DATA STORAGE DEVICES 
See MEMORY DEVICES 
DAUGHTER PRODUCTS/BIOLOGICAL RADIATION 

Biological effects of the radioactive noble gases, 1 :24735 
(CONF-730915-) 

Biological effects of daily inhalation of radon and its short-lived 
daughters in experimental animals (Hamsters, rats, mice), | 
:24756 (CONF-730915-) 

DAUGHTER PRODUCTS/ENVIRONMENTAL EFFECTS 

Natural radioactivity in the environment: the Florida phosp' 
study (Uranium, Ra), 1 :24749 (DHEW/FDA-76-8026) 

DAUGHTER PRODUCTS/HEALTH HAZARDS 

Radiation protection in uranium mines: a review, 1 :24740 
(CONF-730915-) 

DAUGHTER PRODUCTS/RADIATION MONITORING 

Monitoring radon concentrations in — air (Silicon 
semiconductor detector; etch-foil technique), 1 :24483 
(CONF-730915-) 

Radon protection in uranium mines, | :24741 (CONF-730915-) 

Review of the uranium miner experience in the United States, 1 
:24738 (CONF-730915-) 

DAYGLOW 
See AIRGLOW 


DDT 
(Dichlorodiphenyltrichloroethane.) 
DDT/AERIAL MONITORING 
Some initial measurements of DDT resuspension and 
translocation from Pacific Northwest forests, 1 :24458 
(CONF-740921-) 
DDT/DIFFUSION 
Some initial measurements of DDT resuspension and 
translocation from Pacific Northwest forests, 1 :24458 
(CONF-740921-) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECK EFFECT/UNITARY SYMMETRY 
— coupled channel deck model, 1 :24966 (ANL-HEP-PR- 
6-24) 


DEEP WATER OIL TERMINALS/CONTROL SYSTEMS 
Cargo instrumentation and control system for floating LPG 
terminal, 1 :22844 
DEEP WATER OIL TERMINALS/ENVIRONMENTAL 
EFFECTS 
Environmental site assessment for a Massachusetts Bay 
deepwater oil terminal, 1 :22842 


Ls 


WATER OIL TERMINALS/MOORINGS 


DEEP WATER OIL TERMINALS/MOORINGS 
Determination of impact forces, mooring forces, and motions of 
supertankers at marine terminal, 1 :22847 
Instrumentation of a 1000 ton nylon single point mooring 
hawser, 1 :22846 
DEEP WATER OIL TERMINALS/PERFORMANCE 
Design, fabrication, installation, and operation of a single anchor 
a mooring (SALM) tanker terminal in 300 feet of water, 1! 


DEHYDROGENASES/BIOLOGICAL RADIATION EFFECTS 
Histochemical studies of the effect of radiophosphorus on testis 
> albino mice during postnatal development (*P), 1 
DELAY CIRCUITS/SUPERCONDUCTIVITY 
Precision picosecond-pulse measurements using a high-quality 
superconducting delay line., 1 :24141 
DELTA-1236 RESONANCES/PARTICLE PROPERTIES 
— ote in the nuclear medium, | :24975 (LA-UR- 
6-1336) 
DENSIMETERS/DESIGN 
Measurement of consistency of pulpwood-water slurry based on 
neutron slowing-down and diffusion, 1 :24366 
DENSIMETERS/NEUTRON SOURCES 
Neutron radiation in the study of soil and rock, 1 :22965 
DENSITOMETERS/HEATERS 
H.C., N.B.S., LLL smoke density chamber (Mellin heater) (14 
Jan 1976) (Engineering Materials) (7 drawings), 1 :24107 
(CAPE-2481) 
Y/QUALITY ASSURANCE 
Overview of quality assurance in di ic medical x-ray 
examinations, | :24713 (DHEW/FDA-76-8026) 
DENTISTRY /RADIOLOGY 
Post-treatment radiology for quality assurance in dentistry, | 
:24711 (DHEW/FDA-76-8026) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM/AVAILABILITY 
Availability and costs of excess depleted uranium from ERDA 
inventories for DOD programs, | :22890 (NLCO-1135) 
DEPLETED URANIUM/COST 
Availability and costs of excess depleted uranium from ERDA 
inventories for DOD programs, | :22890 (NLCO-1135) 
DESERTS/AIR POLLUTION 
Vertical transport of desert particulates by dust devils and clear 
thermals, 1 :24451 (CONF-740921-) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION/CATALYSTS 
Hydrodesulfurization with a catalyst containing alumina derived 
from aluminum sulfate and aluminum chloride hydrosol 
(Patent; catalytic composite of a Group VIII metal or metal 
oxide, a Group VIB metal or metal oxide, and an alumina 
support or carrier material), 1 :22801 
Method of controlling catalyst deposits in hydrodesulfurization 
(Patent; prevention of deactivation of catalyst and metallic 
deposit buildup on the catalyst), 1 :22800 
Process for the conversion of hydrocarbon fractions containing 
condensed-ring polycyclic aromatic hydrocarbon (Patent, 
carrier of NaY-Zeolite, at least 60% of Na ions exchanged 
with Ni ion, supported on nickel, tungsten, and vanadium), | 
22803 


Pn properties and reactions of cobalt-molybdate 
hydrotreating catalyst: preliminary results, 1 :22434 (ORNL- 
5168) 


(6.25-GeV electron synchrotron at Hamburg.) 
DESY/ACCELERATOR FACILITIES 
System for combined photoemission and reflection 
measurements with synchrotron radiation at liquid-He 
temperatures, | :24306 
DESY/SYNCHROTRON RADIATION 
Synchrotron radiation in soft x-ray emission spectroscopy, | 
:24287 
System for combined photoemission and reflection 
measurements with synchrotron radiation at liquid-He 
temperatures, | :24306 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/FABRICATION 
Spin crimping concept and process equipment for assembling 
components, | :24387 (MLM-2279) 
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DETONATORS/NEUTRON RADIOGRAPHY 
as an "’in-line’’ product acceptance tool, | 
DEUTERIUM/BALMER LINES 
Photodissociation of molecular he and the excitation 
spectra of the Balmer a, 8, y emissions from excited H 
and D atoms, | :24872 
DEUTERIUM/DIFFUSION 
be of deuterium during permeation through gold, | 
:237 


DEUTERIUM/GAS CHROMATOGRAPHY 
Chromatographic measurement of hydrogen isotopic and 
permanent gas impurities in tritium, 1 :24029 (MLM-2308) 
DEUTERIUM/INTERMOLECULAR FORCES 
Anisotropic intermolecular interaction and rotational ordering in 
taining solids. Progress report No. 10, October 1, 
1974-September 1, 1975 (Summaries of research activities of 
Argonne National Laboratory), 1 :25051 (TID-27064) 
DEUTERIUM/ISOTOPE EFFECTS 
Determination of the symmetry of the ammonium ion in crystals 
from the infrared spectra of the isotopically dilute NH;D 
species, 1 :24068 
Deuterium exchange in pyridine dinucleotide coenzymes. Raman 
spectroscopic evidence for a modified amide charge 
= in B-dihydronicotinamide adenine dinucleotide, | 
:24079 
Ion microprobe analysis for niobium hydride in hydrogen- 
embrittled niobium, | :23825 
DEUTERIUM/ISOTOPE SEPARATION 
H/D separation factors in electrolysis and diffusion using Pd and 
Pd/Ag membranes, | :24072 (ORNL-tr-4174) 
DEUTERIUM/ISOTOPIC EXCHANGE 
Deuterium exchange in pyridine dinucleotide coenzymes. Raman 
spectroscopic evidence for a modified amide charge 
— in B-dihydronicotinamide adenine dinucleotide, | 
Hydrogen-deuterium exchange in water vapor: the mass 
spectrometric sensitivities and the equilibrium constant, | 
:24071 (UCRL-77583) 
DEUTERIUM/SOLUBILITY 
Palladium-hydrogen system, | :23960 (ORNL-tr-4175) 
Radiation chemistry of high polymers. Progress report No. 6, | 
May 1975-1 May 1976, 1 :24087 (ORO-4059-6) 
ae of hydrogen isotopes in lithium, 1 :23762 (CONF- 
1-1) 


DEUTERIUM/ULTRAVIOLET SPECTRA 
New high resolution emission spectra of H, and D, near 800 A, 
1 :24871 
Photodissociation of molecular hydrogen and the excitation 
spectra of the Balmer a, 8, and yy emissions from excited H 
and D atoms, | :24872 
DEUTERIUM COMPOUNDS/MOLECULE-MOLECULE 
COLLISIONS 
Collisional ionization of highly excited 
(Summary of research activities at A 
1 :24887 (ANL-75-60(Pt.1)) 
DEUTERIUM TARGET/PION PLUS REACTIONS 
Few-body problem and pion-nuclear physics (Review), 1 :24983 
(LA-UR-76-1212) 
DEUTERON REACTIONS 
Measurement of the neutron spectrum from the reaction of 30- 
—_ deuterons on a thick beryllium target, 1 :24986 (UCID- 
4) 
DEUTERON REACTIONS/STRIPPING 
Absolute differential cross sections over the entire angular range 
for the reaction *H(d,n)*He at 7.0 and 10.0 MeV, | :24984 
(LA-6262-MS) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
SCINTISCANNING 
DIAGNOSTIC TECHNIQUES/DECISION MAKING 
Quantitative evaluation of visual detection performance in 
medicine: ROC analysis and determination of diagnostic 
benefit (Radiographic image evaluation), 1 :24625 (FMI- 
1000-766) 
DIATOMS/TAXONOMY 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
2003-26) 
1,3-DIAZINES 
See PYRIMIDINES 
DIAZO COMPOUNDS/FLUORESCENCE SPECTROSCOPY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
DIAZO COMPOUNDS/INFRARED SPECTRA 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 


molecules 
L July 74 to June 75), 


DEEP 
| 
\ 


DIAZO COMPOUNDS/ION EXCHANGE CHROMATOGRAPHY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
DIAZO COMPOUNDS/MASS SPECTROSCOPY 


Characterization of nitrogen bases in high-boiling — 
distillates (370-675°C petroleum disti ), 1 :24057 
DIBENZOPYRROLES 
See CARBAZOLES 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 


TERIALS 
See also FERROELECTRIC MATERIALS 
DIELECTRIC MATERIALS/DIELECTRIC PROPERTIES 
Theory of incomplete dielectrics, 1 :25052 (UCRL-Trans- 
11094) 
DIELECTRIC MATERIALS/ELECTRON SPIN RESONANCE 
ESR powder line shape calculations, 1 :25050 (SAND-76-8200) 
DIELECTRIC MATERIALS/FABRICATION 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
IC MATERIALS/RELAXATION LOSSES 
Theory of incomplete dielectrics, 1 — (UCRL-Trans- 


Use and processing of plastics as particle detectors. 
papers, 1 :24322 (AD-A-014806) 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/EXHAUST GASES 
Continuous-flow gas sampling system for engines, | :23664 
Methodology for determining fuel effects on diesel te 
wmatsies). Final report, Jun 1973-Feb 1975, 1 :23673 (PB- 
163) 
DIESEL FUELS/COMBUSTION PRODUCTS 
Methodology for determining fuel effects on diesel late 
emissions. Final report, Jun 1973-Feb 1975, 1 :23673 Ps. 
245163) 
IEENETRIAMINEPENTAACETIC ACID 


See DTPA 
EQUATIONS 
See also BOLTZMANN EQUATION 
NAVIER-STOKES EQUATION 
DIFFERENTIAL EQUATIONS/COMPUTER CODES 
Proposed odepack calling sequence, 1 :25176 (UCID-30134) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
LLL family of ordi differential equation solvers (Description 
of GEAR and EPISODE codes and their variants), 1 :25180 
(UCRL-78129) 
DIFFERENTIAL EQUATIONS/REVIEWS 
Non-standard analysis and infinitesimals: an elementary survey, 1 
125157 (LA-6306-MS) 
DIFFRACTION METHODS 
ical microdiffraction in lattice image analysis, 1 :23722 
(LBL-4964) 
DIHYDROXYAROMATICS 
See POLYPHENOLS 
DIMERS/BIOLOGICAL REPAIR 
Action of bacteriophage T4 ultraviolet endonuclease on duplex 
DNA containing one ultraviolet-irradiated strand, 1 :24688 
DIMETHYLBENZENES 
See XYLENES 
DIMETHYLKETONE 
See ACETONE 
2-2-DIMETHYLPROPANE/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 
research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75-60(Pt.1)) 
DINITROPHENOL/BIOLOGICAL EFFECTS 
Occurrence and characteristics of a rapid exchange of phosphate 
Ry catalyzed by sarcoplasmic reticulum vesicles, | 


DIODES (SEMICONDUCTOR) 

See SEMICONDUCTOR DIODES 
DIPLOCOCCUS PNEUMONIAE 

See PNEUMOCOCCUS 
DIRAC MONOPOLES 

See MAGNETIC MONOPOLES 


See also NEOPLASMS 
RESPIRATORY SYSTEM DISEASES 
SKELETAL DISEASES 
SKIN DISEASES 
DISEASES/DIAGNOSIS 
Quantitative evaluation of visual detection performance in 
medicine: ROC analysis and determination of diagnostic 
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ee image evaluation), 1 :24625 (FMI- 
DISLOCATIONS/ANNEALING 
Theory of the nucleation > and Borromeo interstitial 
dislocation loops, 1 :23895 (CONF-751006-P2) 
DISTRICT HEATING/ECONOMICS 
District heating development work in Sweden, | :23206 (AECL- 
5322/2 
DISTRICT HEATING/FEASIBILITY STUDIES 
Future prospects for the utilization of low-grade heat, 1 :23561 
(AECL-5322/2) 
DISTRICT HEATING/HEAT PUMPS 
Recouping the thermal-to-electric conversion loss by the use of 
waste heat, 1 :23211 (AECL-5322/2) 
DISTRICT HEATING/OPTIMIZATION 
District heating development work in Sweden, 1 :23206 (AECL- 
5322/2) 
go 
se = luct it to ildi sanitary water, 
:23207 (AECL-5322/2) 
A 


(Deoxyribonucleic acid.) 
DNA/BINDING ENERGY 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, 1 :24687 
DNA/BIOCHEMICAL REACTION KINETICS 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, 1 :24687 
DNA/BIOLOGICAL RADIATION EFFECTS 
Action of bacteriophage T4 ultraviolet endonuclease on duplex 
DNA containing one ultraviolet-irradiated strand, 1 :24688 
Comparative research on the effect of different dosis of total 
body irradiation with a 4 MeV linear accelerator on sperm 
production, peripheral blood and bone marrow of pure strain 
adult rabbits (Electrons), 1 :24730 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, | :24687 
Progress report, September 1, 1975-April 1, 1976 
of DNA of uv-irradiated mammalian cells), 
:24691 (COO-2066-28) 
Sena vity to x-rays in terms of mitotic delay (S/sub d/) and 
killing (S/sub k/): correlation between S/sub d/ and S/sub k/ 
for sub-lines of murine leukaemic cells, 1 :24692 
DNA/BIOSYNTHESIS 
Periodic oscillation of blood leukocytes, platelets, and 
— in a patient with chronic myelocytic leukemia, 1 
DNA/CHEMICAL RADIATION EFFECTS 
Optical properties of nucleic acid and protein in the extreme 
ultraviolet, 1 :24686 
alcium-requiring step in uptake of deoxyribonucleic acid 
molecules through the surface of competent pneumococci, 1 


124624 
DNA/DISTRIBUTION 
Flow-systems analysis and characterization of 
and proliferating kinetics in ascites and soli 
(LA-UR-76-918) 
Transcriptional origin of Euglena chloroplast tRNAs, 1 :24621 
DNA/IN oO 
Optical properties of nucleic acid and protein in the extreme 
ultraviolet, 1 :24686 
DNA/METHYLATION 
Analogies between the tRNA me enzymes and tRNA’s 
in embryonic and tumor tissues, 4607 (COO-2066-27) 
Progress report, September 1, 1995-April 1, 1976 
(Hypermethylation of DNA of uv-irradiated mammaiian cells), 
1 :24691 (COO-2066-28) 
DNA/OPTICAL PROPERTIES 
Optical properties of nucleic acid and protein in the extreme 
ultraviolet, 1 :24686 
P 


See DINITROPHENOL 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENTATION/MEETINGS 
— computer documentation audiences, 1 :25189 (LA-UR- 
41) 
DOLOMITE/BIOLOGICAL EFFECTS 
Iron chlorosis caused by MgCO, (Soybeans), | :24666 
DOLOMITE/DECOMPOSITION 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, 1 :22867 (UCRL-51838) 
DOSEMETERS 
See also CALORIMETRIC DOSEMETERS 
COLORIMETRIC DOSEMETERS 


tein contents 
tumors, | :24615 


DOSEMETERS 


THERMOLUMINESCENT DOSEMETERS 
DOSEMETERS/CALIBRATION 
Proposed regulations on dosimetry certification, 1 :24716 
(DHEW/FDA-76-8026) 
DOSEMETERS/REGULATIONS 
Report of the Task Force on personnel dosimetry, 1 :24721 
(DHEW/FDA-76-8026) 
DOSEMETERS/TESTING 
Proposed regulations on certification, 1 :24716 
(DHEW/FDA-76-8026) 
Report of the Task Force on personnel dosimetry, | :24721 
(DHEW/FDA-76-8026) 
ETRY 


See also ELECTRON DOSIMETRY 
FILM DOSIMETRY 
GAMMA DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
PION DOSIMETRY 
X-RAY DOSIMETRY 

DOSIMETRY/MONTE CARLO METHOD 
Dosimetry for radioactive noble gases, 1 :24698 (CONF-730915- 


) 
DRILL CORES/FLUID FLOW 
Polymer retention and flow characteristics of polymer solutions 
in porous media (Artificial drill cores of compacted Teflon 
powder), 1 :22755 
DRILL CORES/MICROEMULSION FLOODING 
Polymer retention and flow characteristics of polymer solutions 
in porous media (Artificial drill cores of compacted Teflon 
powder), 1 :22755 
DRILL CORES/PERMEABILITY 
Experimental and calculated relative permeability data for 
ne ~y containing tension additives (Berea drill cores), | 
DRILLING EQUIPMENT/DESIGN 
Apparatus for borehole drilling (Patent; for use in Arctic 
regions), 1 :22768 
in vibratory core sampling equipment, | 
6 
Methods and mechanisms for drilling transversely i in a well 
(Patent), 1 :22774 
DRILLING FLUIDS/CHEMICAL COMPOSITION 
Drilling with low viscosity fluids (Patent; lamellar micelle 
systems), | :22762 
DRILLING FLUIDS/ELECTRICAL PROPERTIES 
Drilling research on the electrical an dah and subsequent 
cavitation in a liquid techni spark drilling). Status report, 
July 1-December 31, 1976.1 25 23142 (SAND-76-0086) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/CORROSION PROTECTION 
Cathodic protection requirements for drilling rigs in the North 
Sea and similar waters, | :22695 
DRINKING WATER/CONTAMINATION 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
DRINKING WATER/RADIATION MONITORING 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
DRINKING WATER/STANDARDS 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
DROSOPHILA/METABOLISM 
Analogies between the tRNA methylating enzymes and tRNA’s 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
DROSOPHILA/MUTATIONS 
Studies of the repair of radiation-induced genetic damage in 
drosophila. Annual progress report, 1 :24733 (UCD- 
34P210X2) 
DROSOPHILA/RADIOSENSITIVITY 
Studies of the repair of radiation-induced genetic damage in 
drosophila. Annual progress report, 1 :24733 (UCD- 
34P210X2) 
DRUGS 
See also ANTIBIOTICS 
CAFFEINE 
RADIOPHARMACEUTICALS 
RADIOSENSITIZERS 
DRUGS/MEETINGS 
Regulation of radioactive drugs, 1 :24748 (DHEW/FDA-76- 
8026) 
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DRUGS/REGULATIONS 
—— of radioactive drugs, 1 :24748 (DHEW/FDA-76- 
026) 
DRY-TYPE COOLING TOWERS 
= CLOSED-CYCLE COOLING SYSTEMS 


(Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Comparison of the effects of high levels EDDHA 
on microelement uptake in bush beans, | :246 
DUAL-PURPOSE POWER PLANTS/ECONOMICS. 
Combined power and heat systems for industry precept and 
practice, 1 :23581 (AECL-5322/1) 
DUAL-PURPOSE POWER PLANTS/FEASIBILITY STUDIES 
Demonstration projects (Waste heat utilization), 1 :23209 
(AECL-5322/2) 
DUSTS/AERODYNAMICS 
Observations of dust flux in the surface boundary layer for 
steady and nonsteady cases (Dust flux measurements by eddy- 
correlation method), 1 :24456 (CONF-740921-) 
DUSTS/DEPOSITION 
Vertical transport of desert particulates by dust devils and clear 
thermals, 1 :24451 (CONF-740921-) 
Wind erosion equation: development, application, and 
limitations, 1 :24529 (CONF-740921-) 
DUSTS/DIFFUSION 
Fast-response light scattering measurements of the 
characteristics of wind suspended aerosols (Neophelometer 
measurements of aerosol spectra in relation to wind), | 
:24455 (CONF-740921-) 
DUSTS/HEALTH HAZARDS 
Radiation protection in uranium mines: a review, | :24740 
(CONF-730915-) 
DUSTS/PARTICLE RESUSPENSION 
Chemical composition of Chicago street dust, 1 :24454 (CONF- 
740921-) 
Identification and impact of Chicago's ambient suspended dust, 
1 :24453 (CONF-740921-) 
Soil erodibility, soil erosion, and revegetation following wildlife 
in a shrub-steppe community, | :24544 (CONF-740921-) 
Vertical rt of desert particulates by dust devils and clear 
thermals, 1 :24451 (CONF-740921-) 
Wind erosion equation: development, application, and 
limitations, 1 :24529 (CONF-740921-) 
DUSTS/RADIATION MONITORING 
Review of the uranium miner experience in the United States, | 
:24738 (CONF-730915-) 
DYE LASERS/CONTAINERS 
Flowing dye cell and pump system for mode-locked oscillator (5 
Feb 1972) (Engineering Materials) (Text (10 pages)), 1 
:24216 (CAPE-2508) 
DYE LASERS/OPERATION 
Tunable lasers. Semiannual technical report, 1 Jan-30 Jun 1975, 
1 :24183 (AD-A-013340) 
DYE LASERS/PUMPS 
Flowing dye cell and pump system for mode-locked oscillator (5 
Feb 1972) (Engineering Materials) (Text (10 pages)), 1 
724216 (CAPE-2508) 
DYNAMIC LOADS/MATHEMATICAL MODELS 
Three-dimensional static and dynamic analysis of deep-water 
sealines and risers, 1 :22661 
DYSPROSIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, 1 :24884 
DYSPROSIUM/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
DYSPROSIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
DYSPROSIUM 156/ENERGY LEVELS 
Nuclear data sheets for A = 156, 1 :25008 
DYSPROSIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
DYSPROSIUM ALLOYS/MAGNETIZATION 
Magnetic properties of rare earth (Gd, Dy, Ho, Er)-cobalt 
amorphous films, 1 :23783 
DYSPROSIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effeci in rare-earth iron 
garnets, | :24020 
DYSPROSIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
DYSPROSIUM FLUORIDES/REFLECTIVITY 
Optical properties of rare earth trifluorides, 1 :23970 
DYSPROSIUM HYDRIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
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DYSPROSIUM HYDRIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
DYSPROSIUM OXIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
DYSPROSIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 


E LAYER 
See E REGION 

E REGION/CURRENTS 

Cylindrical Langmuir probe measurements from rocket flights 
covering the period 31 January 1969 through 3 April 1974, 1 
:24841 (AD-A-016565) 

E REGION/ELECTRON DENSITY 

Electron distribution function in a nonuniform, magnetized, 
weakly photoionized gas: application to a model ionosphere. 
Environmental research papers, 1 :24833 (AD-A-014777) 

Midlatitude E-region: an examination of the existence of a 

ay ular source (40 eV to 5.5 keV), 1 :24839 (AD-A- 
1 1) 

E REGION/ELECTRON TEMPERATURE 

Electron distribution function in a nonuniform, magnetized, 
weakly photoionized gas: application to a model ionosphere. 
Environmental research papers, 1 :24833 (AD-A-014777) 

E REGION/HEATING 

Midlatitude E-region: an examination of the existence of a 
corpuscular source (40 eV to 5.5 keV), 1 :24839 (AD-A- 
016061) 
E REGION/PROTON DENSITY 
Midlatitude E-region: an examination of the existence of a 
pons source (40 eV to 5.5 keV), 1 :24839 (AD-A- 
16061) 
EARTH ATMOSPHERE 

See also AIR 
IONOSPHERE 
SURFACE AIR 
TROPOSPHERE 

EARTH ATMOSPHERE/ACOUSTIC MEASUREMENTS 

Acoustic atmospheric sounding from a manned balloon, | 
:24404 (ANL-75-3(Pt.4)) 

Real-time processing of acoustic-sounder data with a 
microcomputer, | :24405 (ANL-75-3(Pt.4)) 

EARTH ATMOSPHERE/BOUNDARY LAYERS 
Determination of the sea surface stress and drift current by 

similarity theory, 1 :24408 (ANL-75-3(Pt.4)) 
Use of an acoustic-sounder array to study urban atmospheric 
structure, 1 :24403 (ANL-75-3(Pt.4)) 

EARTH ATMOSPHERE/CHEMICAL REACTION KINETICS 
Reaction rate data. Number 51, 1 :24832 (AD-A-014327) 
Reaction rate data. Number 52, 1 :24838 (AD-A-015923) 

EARTH ATMOSPHERE/ELECTRON-ATOM COLLISIONS 
Reaction rate data. Number 51, 1 :24832 (AD-A-014327) 
Reaction rate data. Number 52, 1 :24838 (AD-A-015923) 

EARTH ATMOSPHERE/ELECTRON-ION COLLISIONS 
Reaction rate data. Number 51, 1 :24832 (AD-A-014327) 
Reaction rate data. Number 52, 1 :24838 (AD-A-015923) 

EARTH ATMOSPHERE/ION-ATOM COLLISIONS 
Reaction rate data. Number 51, 1 :24832 (AD-A-014327) 
Reaction rate data. Number 52, | :24838 (AD-A-015923) 

EARTH ATMOSPHERE/LAYERS 
Dry deposition and resuspension of aerosol particles: a new look 

at some old problems, | :24425 (CONF-740921-) 

EARTH ATMOSPHERE/NEUTRON TRANSPORT 
The effects of the evaluator assigned nitrogen nuclear cross 

section uncertainties upon the transport of neutrons in air. 
Final report, | :24827 (AD-A-016883) 

EARTH ATMOSPHERE/RADIATION MONITORING 
Radon-222 measurements aboard an airplane for the description 

of atmospheric diffusion, 1 :24492 (CONF-730915-) 

EARTH ATMOSPHERE/RADIATION TRANSPORT 
High altitude calibration of solar cells using rockets, 1 :23038 
Instrumentation for measurements of solar irradiance and 

atmospheric optical properties, 1 :23024 
development plan improvement of solar radiation data, 
1 :23019 (NP-20938) 
Simple model for estimating the transmittance of direct solar 
radiation through clear atmospheres, 1 :23030 


ELECTRIC CABLES/FABRICATION 


EARTHQUAKES/DATA 
Study of seismicity and tectonics in —- Fourth 
quarterly report, May 1, 1973 31, 1975, 1 :24791 (COO- 
2484-5) 
EARTHQUAKES/HAZARDS 
Seismic risk analysis for offshore structures, 1 :22665 
EARTHQUAKES/SIMULATION 
Sinuosity of strike-slip fault traces, 1 :24805 
EARTHQUAKES/TABLES 
Study of seismicity and tectonics in New England. Fourth 
uarterly report, May 1, 1975-July 31, 1975, 1 :24791 (COO- 
484-5) 
EBR-2 REACTOR/FUEL ELEMENTS 
Irradiation behavior of unencapasulated EBR-II Mark-II driver 
fuel to a maximum burnup of 6 at. %, 1 :23252 (ANL-8119) 
EBR-2 REACTOR/STEAM GENERATORS 
Fail-safety of the EBR-II steam generator system, | :23342 


(Eme ‘mergency core cooling system.) 
ECCS/HEAT PIPES 
Emergency heat removal system for a nuclear reactor (Patent; 
PWR; BWR; LMFBR), | :23239 
ECCS/PERFORMANCE TESTING 
Emergency core cooling tests of an internally pressurized, 
Zircaloy-clad, 8 x 8 simulated BWR fuel bundle, 1 :23374 
(NEDO-2023 1-A) 
Historical information on ORNL proposals for ECCS testing 
(PWR), 1 :23384 (ORNL/TM-5032) 
ECHINODERMS/DISTRIBUTION 
Sea grass bed communities of Jobos Bay (Thalassia testudinum), 
1 :24554 (PRNC-196(Vol.1)) 
ECOLOGY/EDUCATION 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
ECOLOGY/RESEARCH PROGRAMS 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
EDDHA/BIOLOGICAL EFFECTS 
Comparison of the effects of high levels “ aoe — EDDHA 
on microelement uptake in bush beans, 1 
Excess EDDHA in the nutrient solution on fas ee by bush 
bean plants, | :24676 
EDUCATION/RECOMMENDATIONS 
Summary of RTC activities, 1 :24722 (DHEW/FDA-76-8026) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGGS/ENTRAINMENT 
Estimate of entrainment of fish eggs in a cooling-water 
condenser system in Jobos Bay, Puerto Rico, 1 :24592 
(PRNC-196(Vol.1)) 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHRLICH ASCITES TUMOR/RADIONUCLIDE KINETICS 
Accumulation of europium in tumor ("Eu, mice), 1 :24765 
EINSTEINIUM 256/BETA-MINUS DECAY 
Discovery of a 7.6-hour high-spin isomer of einsteinium-256, 1 
:25009 (LA-UR-76-1051) 
EINSTEINIUM 256/ENERGY LEVELS 
Discovery of a 7.6-hour high-spin isomer of einsteinium-256, 1 
:25009 (LA-UR-76-1051) 
ELASTOMERS/STRESS RELAXATION 
Thermochemical stress relaxation in nonlinear visocoelastic 
solids, 1 :23988 (SAND-75-5941) 
ELECTRIC ARCS/GAS FLOW 
Experimental investigation of the a of the flow in a 
channel beyond an electric arc, 1 :2510 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/ELECTRODES 
Liquid metal electrodes in secondary batteries — of 
levelopments in batteries of various types), 1 :23423 (CONF- 
760503-10) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/DESIGN 
Power transmission by way of submarine cables, 1 :22643 
ELECTRIC CABLES/EMPLACEMENT 
Power transmission by way of submarine cables, | :22643 
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ELECTRIC CABLES/FABRICATION 
Power transmission by way of submarine cables, | :22643 
ELECTRIC CABLES/SHIELDING 
Some considerations in shielding of spacecraft against the effects 
of EMP, 1 :24370 
ELECTRIC CABLES/SPECIFICATIONS 
Electric cables for offshore facilities, 1 :22687 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CURRENTS 
See also ELECTRIC ARCS 
ELECTRIC CURRENTS/ENVIRONMENTAL EFFECTS 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
GLOW DISCHARGES 
ELECTRIC DISCHARGES/ENERGY LEVELS 
Excitation of rare gases in an electron-beam-controlled 
discharge: report on preliminary experiments, | :25098 
(SAND-76-0208) 
ELECTRIC FURNACES/DESIGN 
Electric furnace for the production of quartz glass cylinders 
(Patent), 1 :24136 (SAND-76-6025) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 
Theory and design of electrical poy machinery. Annual 
— No. 3, 1 May 1974-30 Apr 1975, 1 :23558 (AD-A- 
14624) 
ELECTRIC GENERATORS/ENVIRONMENTAL EFFECTS 
Ecological implications (Effects of electric power generation on 
water quality), 1 :24572 
ELECTRIC GENERATORS/PERFORMANCE TESTING 
Power testing of offshore generating systems, 1 :22642 
ELECTRIC GENERATORS/SUPERCONDUCTING COILS 
Su ns windings. Final report, 1 :23192 (AD-A- 
16050) 
ELECTRIC MEASURING INSTRUMENTS 
See also VOLTMETERS 
Work function unit (7 Oct 1974) (Engineering Materials) (5 
drawings and text (8 pages)), 1 :24273 (CAPE-2484) 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/DESIGN 
Theory and design of electrical rotating machi . Annual 
report No. 3, | May 1974-30 Apr 1975, 1 :23558 (AD-A- 
014624) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/DEMAND FACTORS 
Simulation model of long-range expansion of electricity 
generation capacity in Wisconsin. Energy Systems and Policy 
Research report No. 12. IES report 38, 1 :23584 (NSF-RA-N- 
74-219) 
ELECTRIC POWER/ECONOMIC ELASTICITY 
Changes in retail energy prices and the Consumer Price Index, | 
123444 


ELECTRIC POWER/ECONOMICS 
National power survey: energy conservation. The report and 
recommendations of the Technical Advisory Committee on 
Conservation of Energy, 1 :23467 
ELECTRIC POWER/ENVIRONMENTAL EFFECTS 
Ecological implications (Effects of electric power generation on 
water quality), 1 :24572 
Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 
ELECTRIC POWER/REGIONAL ANALYSIS 
Dynamic model for forecasting of electrical energy demand in a 
specific region located in North and South Carolina, | :23500 
ELECTRIC POWER/WATER RESOURCES 
Water management by the electric power industry. Water 
resources symposium number eight, Austin, Texas, January 
14-16, 1975, 1 :23472 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also ELECTRIC MEASURING INSTRUMENTS 
RESISTORS 
SWITCHES 
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ELECTRICAL EQUIPMENT/SEISMIC EFFECTS 
Testing to determine seismic withstand capability of electric 
substation apparatus, | :23226 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Liquid metal electrodes in secondary batteries (Review of 
evelopments in batteries of various types), 1 :23423 (CONF- 
760503-10) 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
Anode for a secondary, high-temperature electrochemical cell 
(Patent; Li/LiF-LiCI-KCI/FeS,-Li,S), i :23428 
Cathode composition for electrochemical cell (Patent; Li/LiCl- 
KCI/FeS-Cu,S), 1 :23431 
Development of lithium/metal sulfide batteries at Argonne 
National Laboratory: summary report for 1975, 1 :23413 
(ANL-76-45(Rev.)) 
Development of a compact, high-capacity FeS, electrode, | 
123427 
Electrochemical cell assembled in discharged state (Patent; 3 to 
13Ah), 1 :23416 
Method of preparing electrodes with porous current collector 
structures and solid reactants for secondary electrochemical 
cells (Patent; Li-Al-Si/LiF-LiCI-KCI/FeS,), 1 :23429 
ELECTRODES 
See also CATHODES 
ELECTRODES/PERFORMANCE 
Assessment of shielded metal arc electrodes for the underwater 
welding of carbon manganese structural steels, 1 :23703 
ELECTRODYNAMICS/NUMERICAL ANALYSIS 
Case for an EM methodology, 1 :25061 (UCRL-77492) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTIC CELLS/TRANSFER NUMBERS 
Transference numbers and electrochemical n in molten mixed 
valence electrolytes: the Cd/Cdl, system, 1 :24080 
ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
Case for an EM methodology, 1 :25061 (UCRL-77492) 
ELECTROMAGNETIC ISOTOPE SEPARATION/RESEARCH 
PROGRAMS 
Isotope separations section progress report for quarter ending 
March 31, 1976, 1 :24070 (ORNL/TM-5465) 
ELECTROMAGNETIC PULSES 
EMP generation near objects with cylindrical symmetry in the 
source region. Topical report, 1 :24369 (AD-A-016260) 
ELECTROMAGNETIC PULSES/MATHEMATICAL MODELS 
The treatment of electron scattering and approximate methods 
used for specifying high-altitude EMP sources. Final report, 
Jul 1973-Dec 1974, 1 :24845 (AD-A-015747) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
GAMMA RADIATION 
LASER RADIATION 
RADIOWAVE RADIATION 
SYNCHROTRON RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/SCATTERING 
Stimulated collective scattering from a magnetized relativistic 
electron stream. Interim memorandum report, 1 :24959 (AD- 
A-010116) 
ELECTROMAGNETIC RADIATION/WAVE PROPAGATION 
Microwave measurements of coal, 1 :22526 
Note on the theory of transmission of electromagnetic waves in 
a coal seam, | :22593 
ELECTRON BEAMS/ACCELERATION 
Autoacceleration of intense electron beams by coaxial cavi 
structures. Interim report, 1 :24292 (AD-A-015307) 
ELECTRON BEAMS/BEAM PRODUCTION 
High-current, microsecond-range relativistic electron beam, |! 


24861 
ELECTRON BEAMS/FOCUSING 
Diode focusing of hollow relativistic electron beams. Interim 
report, 1 :25093 (AD-A-012467) 
ELECTRON BEAMS/HOSE INSTABILITY 
Numerical investigation of hose instability of a Bennet beam 
(Beam simulation), 1 :24850 (UCID-17154) 
ELECTRON BEAMS/PINCH EFFECT 
The ion induced pinch and the enhancement of ion current by 
pinched electron flow in relativistic diodes. Interim report, | 
:25094 (AD-A-015275) 
ELECTRON BEAMS/RADIATION DOSE DISTRIBUTIONS 
Low energy scanned electron-beam dose distributions in thin 
layers. Fina! report, 1 :24355 (COM-75-50303) 
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ELECTRON BEAMS/SCATTERING 
Stimulated collective scattering from a magn 


etized relativistic 
electron stream. Interim memorandum report, | :24959 (AD- 
A-010116) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/BREMSSTRAHLUNG 
— mechanism of coherent surface Bremsstrahlung, | 
ELECTRON COLLISIONS/CATHODOLUMINESCENCE 
Luminescence from the (111) face of a Ta single crystal 
bombarded with slow electrons (100 to 300 eV), 1 :24862 
ELECTRON COLLISIONS/ENERGY LOSSES 
Electron energy losses in some layered crystals, 1 :24852 
Energy loss spectra and optical constants of rare earth 
hydrides, and oxides between 5 and 200 eV, | :23775 
Inelastic electron scattering measurements of soft x-ray 
thresholds and 1 :24857 
Lineshape of the 3p excitation in the electron energy loss 
spectrum of nickel metal, 1 :24851 
Mean free path for plasmon and inner shell excitations by 
electrons in the range from 60 to 1200 keV, | :24859 — 
constants of metals in the vacuum uv 
determined by ene: 
around the forward 
Photoemission and energy loss spectroscopy of oxide formation 
on Si and Ge surfaces, 1 :24853 
Recent development in electron energy loss spectroscopy, | 
124856 
Study of the surface plasmon in a g 
electron energy analyser with high ition, 1 216 
ELECTRON COLLISIONS REVIEWS 
— ~ measurements with electron impact excitation, 1 
4901 
Recent development in electron energy loss spectroscopy, 1 
124856 
ELECTRON COLLISIONS/SECONDARY EMISSION 
secondary- 
mission spectroscopy, | :24855 
ELECTRON DOSIMETRY/COLORIMETRIC DOSEMETERS 
Low energy scanned electron-beam dose distributions in thin 
layers. Final report, 1 :24355 (COM-75-50303) 
ELECTRON GUNS/DESIGN 
Plasma cathode for E-beam lasers. Semiannual technical report 
No. 5, 1 Jul-31 Dec 1974, 1 :24176 (AD-A-012529) 
Plasma cathode for E-beam lasers. Semiannual technical 
No. 6, 1 Jan-30 Jun 1975, 1 :24193 (AD-A-014902) 
Plasma electron gun. Final report, 26 Dec 1973-25 Feb 1975, 1 
:24199 (AD-A-016257) 
ELECTRON GUNS/USES 
Vacuum uv stimulated emission in 5 to 15 bars xenon using 
electron beam excitation, 1 :24219 
ELECTRON MICROSCOPES/RESEARCH PROGRAMS 
Progress report, September 1, 1975-May 21, 1976, 1 :23942 
(UVA-CTR-3) 
ELECTRON MICROSCOPY/RESEARCH PROGRAMS 
Science of materials p report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
ELECTRON MULTIPLIER DETECTORS/PERFORMANCE 
Quantum efficiency measurements of windowless electro 
——— to heavy high energy particles, 1 :24363 (UCLA- 
12-1023) 
ELECTRON PARAMAGNETIC RESON 
See ELECTRON SPIN RESONANCE 
ELECTRON PROBES/DESIGN 
Beam-scanning system rr specimen-stage modifications for a 
shielded microprobe, | :24047 
ELECTRON SOURCES/CONFIGURATION 
—— microsecond-range relativistic electron beam, 1 
ELECTRON SPECTROMETERS/DESIGN 
An electrostatic analyzer for an Air Force satellite payload, 1 
724361 (AD-A-015798) 
ELECTRON SPECTROMETERS/RESOLUTION 
Electron spectrometer for measurement of the energy 
distributions and angular distributions of electrons ejected by 
ionizing radiation (Summary of research activities at ANL July 
74 to June 75), 1 :24371 (ANL-75-60(Pt.1)) 
ELECTRON SPIN RESONANCE/COMPUTER CALCULATIONS 
ESR powder line shape calculations, 1 :25050 (SAND-76-8200) 
ELECTRON SPIN RESONANCE/ZEEMAN EFFECT 
ESR powder line shape calculations, 1 :25050 (SAND-76-8200) 
ELECTRON TUBES 
See also CATHODE RAY TUBES 
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Controllatron tube (23 Sep 1965) (Engineering Materials) (13 
drawings), 1 :24276 (CAPE-2512) 
ELECTRON-ATOM COLLISIONS/ENERGY LOSSES 
Energy losses of keV electrons in Ne, Kr, and Xe and 
— with the Fano-Lu theory (32 keV electrons), |! 
ELECTRON-ATOM COLLISIONS/EXCHANGE 
INTERACTIONS 
Effects of the Pauli principle on electron scattering by open-shell 
targets, 1 :24909 
ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 
Total cross sections for inelastic scattering of charged particles 
(Summary of research activities at ANL July 74 to June 75), 
1 :24890 (ANL-75-60(Pt.1)) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Cross sections for ionization of inner-shell electrons by 
electrons, 1 :24907 
ELECTRON-ATOM COLLISIONS/RESEARCH PROGRAMS 
Theory of atomic structure, electron-atom and atom-atom 
scattering with application to communications and lasers. 
Final report, 1 Jun 1970-31 Mar 1975, 1 :24885 (AD-A- 
013819/8ST) 
ELECTRON-ATOM COLLISIONS/TOTAL CROSS SECTIONS 
Total cross sections for inelastic scattering of charged particles 
by atoms through the third row of the periodic 
(Summary of research activities at ANL July 74 to June 75), 
1 :24890 (ANL-75-60(Pt.1)) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
ANALOG-TO-DIGITAL CONVERTERS 
OSCILLATORS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/COST 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
ELECTRONIC EQUIPMENT/DESIGN 
Further improvements in design of a 403 MHz radiosonde, 1 
:24409 (ANL-75-3(Pt.4)) 
ELECTRONIC EQUIPMENT/HEALTH HAZARDS 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
ELECTRONIC EQUIPMENT/QUALITY CONTROL 
Radiation exposure considerations in the design of e! 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 
ELECTRONIC EQUIPMENT/SAFETY 
Radiation exposure considerations in the design 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 
ELECTRONIC EQUIPMENT/SAFETY STANDARDS 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
ELECTRONIC EQUIPMENT/SHIELDING 
Some considerations in shielding of spacecraft against the effects 
of EMP, | :24370 (PEM-49) 
ELECTRONIC EQUIPMENT/SPECIFICATIONS 
Radiation exposure considerations in the of 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 
ELECTRONIC EQUIPMENT/TESTING 
Radiation exposure considerations in the design of 
products for consumer use (Microwave ovens), 1 :24707 
(DHEW/FDA-76-8026) 
ELECTRON-ION COLLISIONS/PHASE SHIFT 
Electron-optical properties of atomic fields, 1 :24919 
ELECTRON-MOLECULE COLLISIONS/ENERGY LOSSES 
K-shell energy loss ey of 2.5 keV electrons in methane, 
ammonia, and water, | :24904 
ELECTRON-MOLECULE COLLISIONS/IONIZATION 
Analysis of the autoionization structure in the K-shell 
photoionization spectrum of N, (Summary of research 
activities at ANL July 74 to June 75), 1 :24888 (ANL-75- 


60(Pt.1)) 
ELECTRON-MOLECULE COLLISIONS/MULTIPLE 
SCATTERING 
Method for calculating molecular Rydberg states, 1 :24906 
ELECTRON-MOLECULE COLLISIONS/RESEARCH 
PROGRAMS 
Radiological and Environmental Research Division annual 
report, July 1974-July 1975. Fundamental molecular physics 
and chemistry (Summary of activities at ANL), 1 
124847 (ANL-75-60(Pt.1)) 
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ELECTRON-MOLECULE COLLiS3IONS/TOTAL CROSS 
SECTIONS 


Preliminary total cross section measurements using a high 


temperature Ramsauer poe (Summary of research 
<a ANL July 74 to June 75), 1 28372 (ANL-75- 
ELECTRON-MUON UNIVERSALITY 
4 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
— eo with hidden charm (3.9 to 4.6 GeV cms), 1 
Recent results on the new particle states below 3.7 GeV 
=: in e*e~ annihilations (Review), 1 :24930 (LBL- 
Resonance model for e*e~ yields hadrons, | :24961 
Study of heavy-lepton production in e*e~ annihilation, 1 :24963 
ELECTRON-POSITRON 
INTERACTIONS/ELECTROPRODUCTION 
Recent results on the new particle states below 3.7 GeV 
— in e*e~ annihilations (Review), 1 :24930 (LBL- 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive particle production and anomalous muons in e*e~ 
collisions at SPEAR. Technical report No. 76-106, 1 :24931 
(ORO-2504-241) 
ELECTRON-POSITRON INTERACTIONS/PARTICLE 
PRODUCTION 
Limits on charmed-meson production in e*e~ annihilation at 4.8- 
GeV center-of-mass energy (Upper limits for inclusive 
production cross section times branching ratio for charmed 
meson decay), 1 :24932 
ELECTRON-POSITRON INTERACTIONS/RESONANCE 
PARTICLES 
Inclusive particle uction and anomalous muons in ete~ 
collisions at SPEAR. Technical report No. 76-106, 1 :24931 
(ORO-2504-241) 
ELECTRON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Connection between scale breaking in deep inelastic Dy yp 
~_ large-p/sub T/ hadronic reactions (./s> 23.5 GeV), 1 


24960 
ELECTRON-PROTON INTERACTIONS/SCALE INVARIANCE 

Connection between scale breaking in deep inelastic processes 
and large-p/sub T/ hadronic reactions (\/s> 23.5 GeV), 1 
124960 

ELECTRONS/ENERGY LOSSES 
= oscillator strength distributions derived from electron 
tgy-loss measurements: methane and eta-hexane (500 eV 
1 :24903 

Electron energy loss measurements on fluorence (C,3H,.) and p- 
terphenyl (CigH;,) single and vapors, | :25029 

Preliminary report on electron energy-loss measurements for 
CCl;, CCI,F, 1 :25023 (ANL-75-60(Pt.1)) 

Trochoidal electron energy analyzer (Summary of research 
=a at ANL July 74 to June 75), 1 :25024 (ANL-75- 
60(Pt.1)) 

Variational methods for ionization yields: a numerical 
application (Summary of research activities at ANL July 74 to 
June 75), 1 :25026 (ANL-75-60(Pt.1)) 

ELECTRONS/RANGE 

Electron attenuation len; in carbon films, 1 :25030 

ELECTRONS/SLOWING-DOWN 
Energy deposition by electrons and degradation spectra, | 
:25025 (ANL-75-60(Pt.1)) 
ELECTRO-OPTICAL EFFECTS 
PLZT electrooptic shutters: applications, | :24006 
ELECTROSTATIC PRECIPITATORS/BIBLIOGRAPHIES 

Electrostatic precipitators for air pollution control. A 
bibliography with abstracts. Search period covered, 1964-June 
1975, 1 :24467 (NTIS/PS-75/587) 

ELECTROSTATIC PRECIPITATORS/DESIGN 

Electrostatic precipitator (Patent), 1 :23217 

Irradiation and electrostatic separator (Patent), 1 :22966 

ELEMENTARY PARTICLES 
See also LEPTONS 
PHOTONS 
STRANGE PARTICLES 
ELEMENTARY PARTICLES/DATA 
Review of particle properties, 1 :24929 
ELEMENTARY PARTICLES/RESEARCH PROGRAMS 

Research program in elementary particle theory. Progress re 
1975-1976 (Summaries of research ‘ectivities), 1 :24956 
(ORO-3992-273) 

ENTS 


See also METALS 
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TRANSURANIUM ELEMENTS 
ELEMENTS/ABUNDANCE 
Identification of Columbia River basalt flows from deep cores in 
the Pasco Basin based on trace element abundances, | :24812 
(BNWL-SA-5761) 
ELEMENTS/ATOMIZATION 
Melting point gram-atomic volumes and en ies of 
atomization for liquid elements, 1 :24064 (LBL-4995) 
ELEMENTS/MELTING 
Melting point gram-atomic volumes and enthalpies of 
atomization for liquid elements, | :24064 (LBL-4995) 
EMBRYONIC CELLS/BIOLOGICAL RADIATION EFFECTS 
Low-dose radiation effects on the developing brain of the 
mammalian fetus (Mice, x radiation), 1 :24731 
EMBRYOS/BIOCHEMICAL REACTION KINETICS 
Analogies between the tRNA methylating enzymes and tRNA's 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
Embryotoxicity of Astatine-211, 1 :24757 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN/EDUCATION 
Latest developments in emergency preparedness planning, | 
:24717 (DHEW/FDA-76-8026) 
EMERGENCY PLAN/RECOMMENDATIONS 
Latest developments in emergency preparedness planning, | 
:24717 (DHEW/FDA-76-8026) 
P 


See ELECTROMAGNETIC PULSES 


(Ethyl methanesulfonate.) 
EMS/BIOLOGICAL EFFECTS 
Effect of genes controlling radiation sensitivity on chemically 
induced mutations in Saccharomyces cerevisiae (UV 
radiation), 1 :24695 


.ENEL-4 REACTOR/PRIMARY COOLANT CIRCUITS 


Sizing and selecting criteria for the feedwater system of water 
reactor stations, | :23237 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
ENERGY/INFORMATION SYSTEMS 
Energy R and D data workshop held at National Bureau of 
Standards, Gaithersburg, Maryland, May 6-7, 1974. Summary 
report, 1 :23437 (PB-237493) 
ENERGY/INTERNATIONAL COOPERATION 
International energy R and D has firm U.S. backing, | :23457 
ENERGY/LAWS 
Existing energy law and regulatory practice in Texas. Project 
L/R-1, final report, 1 :23476 (NSF-RA-N-74-238) 
ENERGY/MEETINGS 
Proceedings of the Institute of Environmental Sciences 21st 
annual technical meeting. Volume I. Energy and the 
environment. Conference held at Anaheim, California, April 
14-16, 1975, 1 :23214 
ENERGY/TECHNOLOGY TRANSFER 
International energy R and D has firm U.S. backing, 1 :23457 
ENERGY CONSERVATION 
Design for an energy self-sufficient community (Agri- 
community), 1 :23440 
Existing energy law and regulatory practice in Texas. Project 
L/R-1, final report, 1 :23476 (NSF-RA-N-74-238) 
Heat load requirements in multi-unit housing for senior citizens, 
1 :23568 
Implications of commercial building codes for energy 
conservation. Energy Systems and Policy Research report No. 
15. IES report 42, 1 :23571 (NSF-RA-N-74-221) 
Legal and regulatory policy aspects of energy allocation. Project 
L/R-4, final report, 1 :23477 (NSF-RA-N-74-240) 
Modern energy technology. Volumes | and 2 (Book), | :23438 
Part I. Review of the energy field, 1 :23439 
Potential for energy conservation in industrial operations in 
Texas. Final report, 1 :23578 (NSF-RA-N-74-231) 
Rational — use as purpose of government research and 
techno requirements, 1 :23562 (CONF-760463-2) 
ENERGY CONSERVATION/BIBLIOGRAPHIES 
Social organization and transportation energy: an annotated 
bibliography, 1 :23574 (ANL-74-XX-5) 
ENERGY CONSERVATION/BUDGETS 
Where ERDA plans to direct $88M of R and D in efficient uses 
of energy, 1 :23468 
ENERGY CONSERVATION/ECONOMICS 
Economic analysis of energy demand and conservation, | :23469 
ENERGY CONSERVATION/ENERGY MODELS 
Simulation model of long-range expansion of electricity 
generation capacity in Wisconsin. Energy Systems and Policy 
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Research report No. 12. IES report 38, 1 :23584 (NSF-RA-N- 
74-219) 
ENERGY CONSERVATION/ENVIRONMENTAL EFFECTS 
National power survey: energy conservation. The report and 
recommendations of the Technical Advisory Committee on 
Conservation of Energy, | :23467 
ENERGY CONSERVATION/GOVERNMENT POLICIES 
Energy conservation. Project L/R-3, final report, 1 :23466 (NSF- 
RA-N-74-239) 
ENERGY CONSERVATION/PLANNING 
Energy conservation and management plan for plant facilities at 
the Livermore site, 1 :23565 (UCID-17081) 
Energy Conservation Program Guide for Industry and 
(EPIC), 1 :23563 (NBS-Handbook-1 15(Suppl.1)) 
Method of assessing strategies for transportation energy 
conservation, | :23575 (UCRL-52051) 
ENERGY CONSERVATION/RECOMMENDATIONS 
Energy Conservation Guide for Industry and 
Commerce (EPIC), 1 :23563 (NBS-Handbook-! ———— 1)) 
National power survey: energy conservation. The report and 
recommendations of the Technical Advisory Committee on 
Conservation of Energy, | :23467 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Energy Systems, Environment, and Conservation Division 
progress re; (Electric Power Research Inst.), 1 :23435 
(EPRI-ES-2) 


= ee plans to direct $88M of R and D in efficient uses 
of energy, 1 :23468 
ENERGY SSNSERVATION/REVIEWS 
State research priorities for energy conservation in buildings and 
agriculture, 1 :23564 (TID-27060) 
ENERGY CONSUMPTION 
1974 survey of energy use in Wisconsin. Energy Systems and 
Policy Research report No. 3. IES report 25, 1 :23560 (NSF- 
RA-N-74-211) 
ENERGY CONSUMPTION/EFFICIENCY 
Efficient allocation of energy resources, | 


ENERGY “CONSUMPTION/ENERGY MODELS 

Model of commercial energy use in Wisconsin. Energy Systems 
and Policy Research report No. 5. IES report 36, 1 :23570 
(NSF-RA N-74-213) 

Model of residential energy use in Wisconsin. Energy Systems 
and Policy Research report No. 11. IES report 37, 1 :23566 
(NSF-RA-N-74-218) 

ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 

Prediction of energy and environmental impacts, | :23447 

ENERGY CONSUMPTION/SIMULATION 

Model of industrial energy use in Wisconsin. IES report 33, 1 
:23503 (NSF-RA-N-74-215) 

ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Prediction of energy and environmental impacts, | :23447 

ENERGY CONSUMPTION/STATISTICS 

U.S. energy supply and demand: outlook as of January 1975 

(Also worldwide statistics), 1 :23479 
ENERGY CONVERSION/WATER RESOURCES 

Proceedings of the workshop on research needs related to water 
for energy (Eleven papers, plus reports of discussion group), | 
:23580 

ENERGY DEMAND/DATA COMPILATION 
Executive summaries of project reports of the Council, 1 :23454 
(NSF-RA-N-74-222) 
ENERGY DEMAND/ECONOMICS 
Economic analysis of energy demand and conservation, | :23469 
ENERGY DEMAND/FORECASTING 
U.S. energy supply and demand: outlook as of January 1975 
(Also worldwide statistics), 1 :23479 
ENERGY DEMAND/RESEARCH PROGRAMS 
Energy Systems, Environment, and Conservation Division 
progress report (Electric Power Research Inst.), 1 :23435 
(EPRI-ES-2) 
ENERGY MODELS 
Arizona extended input - output model (AXIOM model to 


determine effects of energy supply changes on Arizona 
demand in a 


economy), | :23474 
Dynamic model for forecasting of electrical energy 
specific region located in North and South Carolina, 1 :23500 
Model of commercial energy use in Wisconsin. Energy Systems 
and Policy Research report No. 5. IES report 36, 1 :23570 


(NSF-RA-N-74-213) 
Model of industrial use in Wisconsin. IES report 33, 1 
Systems 


:23503 (NSF-RA-N-74-215) 
Model of residential energy use in Wisconsin. Energy 

and Policy Research report No. 11. IES report 37, 1 :23566 
(NSF-RA-N- 74-218) 


of energy and environmental impacts, 1 :23447 
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ENERGY SOURCES/SIMULATION 


ENERGY MODELS/MEETINGS 
Modeling and simulation. Volume 6, Part 1. rece as. 
pepo one Pittsburgh Conference held April 24-25, 1975, 
, Pennsylvania, 1 :23436 
ENERGY I PAR S/ENVIRONMENTAL EFFECTS 
Meteorological effects of energy dissipation at large power parks 
(Calculations for hypothetical 40,000-MW phe a power 
park), 1 :23449 
ENERGY POLICY 
1974 survey of energy use in Wisconsin. Energy Systems and 
Policy Research report No. 3. IES report 25, 1 :23560 (NSF- 
RA-N-74-211) 
Federal policies promoting greater coal utilization, 1 :23480 
National power survey: energy conservation. The report and 
recommendations of the Technical Advisory Committee on 
Conservation of Energy, | :23467 
Part I. Review of the energy field, 1 :23439 
ee (Book chapter; speculative scenarios and forecasts), | 


ENERGY 'POLICY SOCIO-ECONOMIC FACTORS 
Economic analysis of declining petroleum supplies in Texas: 
income, employment, tax, and production effects as measured 
by input-output and supply -demand simulation models. Project 
S/D-2 and S/D-3, final report, 1 :22829 (NSF-RA-N-74-225) 
ENERGY SHORTAGES/REVIEWS 
Worldwide energy crunch, | :23475 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WIND POWER 
= 4 Study Group: April 1976 news items, 1 :22997 (NP- 
0968) 
Introduction: some questions (Book chapter; problems of 
changing energy bases in the economy), | :23490 
ical viewpoint of nuclear power, | :24704 (DHEW/FDA- 


Sources of abundant, clean energy (Book chapter;solar, 
gravitational, wind power, geothermal, controlled fission, and 
controlled fusion), 1 :23506 

Time available for the research, development, and building of a 
new energy base (Book chapter), 1 :23470 

ENERGY SOURCES/ALLOCATIONS 
Efficient intergenerational allocation of energy resources, 1 

123442 

ENERGY SOURCES/ANTITRUST REVIEW 

Antitrust considerations. Project L/R-10, final report, 1 :23478 
(NSF-RA-N-74-245) 

ENERGY SOURCES/DATA COMPILATION 

Executive summaries of project reports of the Council, 1 :23454 
(NSF-RA-N-74-222) 

ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

Environmental aspects of nonconventional energy resources. 
Transactions of the American Nuclear Society conference, 
Denver, Colorado, February 29-March 3, 1976, 1 :23450 

Flux of energy and essential elements through the continental 
shelf ecosystem. report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 

Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 

ENERGY SOURCES/FORECASTING 
Influence of alternative technologies on energy supply, 1 :23473 
Resource assessment (Methodology and terminology for), 1 

:23451 (EPRI-ES-2) 

ENERGY SOURCES/LEGAL ASPECTS 

Antitrust considerations. Project L/R-10, final report, 1 :23478 
(NSF-RA-N-74-245) 

Existing energy law and regulatory practice in Texas. Project 
L/R-1, final report, 1 :23476 (NSF-RA-N-74-238) 

ENERGY SOURCES/PLANNING 
Efficient intergenerational allocation of energy resources, | 

123442 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
power plant initiative legislation on June 6), 1 :23458 (SAN- 
ERDA-100) 
SOURCES/RESEARCH PROGRAMS 
bservations on Federal Energy Research and Development, 
December 1974, 1 :23455 

ENERGY SOURCES/REVIEWS 

Part I. Review of the energy field, 1 :23439 


| 
| 


ENERGY SOURCES/SIMULATION 


ENERGY SOURCES/SIMULATION 
Modeling and simulation. Volume 6, Part 1. meee of the 
Sixth Annual Pittsburgh wep held April 24-25, 1975, 
in Pittsburgh, Penns: 1 :23436 
ENERGY SOURCES 
U.S. energy supply aa maak outlook as of January 1975 
(Also worldwide statistics), 1 :23479 
ENERGY SOURCES/TEXAS 
be — resources. Final draft, 1 :23452 (NSF-RA-N-74- 
ENERGY SOURCES/WATER RESOURCES 
= energy as related to water rights in western states, | 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
Energy storage and transfer with homopolar machine for a linear 
theta-pinch hybrid reactor, | :25136 (LA-6174) 
Storage of massive amounts of energy (Book chapter; oo 
and inertial energy storage, and sto 
micals; various methods of hydrogen storage), | 1 23464 
ENERGY STORAGE/ECONOMICS 
Energy storage: incentives and prospects for its development, 1 
:23404 
ENERGY STORAGE/EFFICIENCY 
Use of flywheels for energy storage, 1 :23409 
Use of hydrogen for energy storage, 1 :22986 
ENERGY STORAGE/ENVIRONMENTAL EFFECTS 
Environmental effects of energy storage technology, | :23405 
ENERGY STORAGE/FEASIBILITY STUDIES 
Energy storage: incentives and prospects for its development, 1 


:23404 
ENERGY STORAGE/FLYWHEELS 
Fiber glass super flywheels, 1 :23410 
ENERGY STORAGE/MEETINGS 
168th national meeting of the American Chemical Society, 
onan pA New Jersey, September 8-13, 1974. Volume 19, 
1 
ENERGY STORAGE/RESEARCH PROGRAMS 
Energy storage and power conditioning aspects of photovoltaic 
solar power systems. Volume I. First quarterly report, | 
:23042 (COO/2748-75/T1) 


Time available for the research, development, and building of a 
new energy base (Book chapter), 1 :23470 
ENERGY SUPPLIES/CONSUMPTION RATES 
1974 survey of energy use in Wisconsin. Energy Systems and 
Policy Research report No. 3. IES report 28 1 :23560 (NSF- 
RA-N-74-211) 
ENERGY SUPPLIES/DATA COMPILATION 
Executive summaries of project reports of the Council, 1 :23454 
(NSF-RA-N-74-222) 
ENERGY SUPPLIES/ECONOMETRICS 
Arizona extended input - output model (AXIOM model to 
determine effects of energy supply changes on Arizona 
economy), | :23474 
ENERGY SUPPLIES/FORECASTING 
Influence of alternative technologies on energy supply, | :23473 
Resource assessment (Methodology and terminology for), | 
:23451 (EPRI-ES-2) 
ENERGY SUPPLIES/RESEARCH PROGRAMS 
Energy Systems, Environment, and Conservation Division 
progress report (Electric Power Research Inst.), 1 :23435 
(EPRI-ES-2) 
ENERGY SUPPLIES/SOCIO-ECONOMIC FACTORS 
Arizona extended input - output model (AXIOM model to 
determine effects of energy supply changes on Arizona 
economy), | :23474 
ENERGY SUPPLIES/STATISTICS 
U.S. energy supply and demand: outlook as of January 1975 
(Also worldwide statistics), 1 :23479 
ENERGY TRANSPORT 
Methods for the transmission of energy over long distances 
(Book chapter; comparison of direct electrical transmission, 
space relay of beamed power, and % | transmission through 
pipes for distances over 500 miles), 1 :23463 
ENERGY TRANSPORT/REVIEWS 
Energy transportation, 1 :23465 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 


ECCS 
ENGINEERED SAFETY SYSTEMS/RELIABILITY 
Reliability model for common mode failures in redundant safety 
systems, | :23312 
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ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
ENGINES/POLLUTION CONTROL EQUIPMENT 
Exhaust gas purifier (Patent), 1 :23674 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MISCIBLE-PHASE DISPLACEMENT 
ENHANCED RECOVERY/WATER REQUIREMENTS 
Water requirements for enhanced oil recovery, 1 :22692 
ENRICHED URANIUM/FINANCIAL DATA 
Uranium enrichment services activity. Financial statements for 
fiscal year ended June 30, 1975, 1 :22884 (ERDA-76-27) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT/LAWS 
Existing energy law and regulatory in Texas. Project 
L/R-1, final report, 1 :23476 (NSF-RA-N- 74-338) 
ENVIRONMENT/MEETINGS 
Proceedings of the Institute of Environmental Sciences 21st 
annual technical meeting. Volume I. Energy and the 
environment. Conference held at Anaheim, California, April 
14-16, 1975, 1 :23214 
ENVIRONMENT/MONITORING 
Environmental monitoring report: United States Ene 
Research and Development Administration, Oak R 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
Report of the Task Force on radioactive waste management, | 
:24538 (DHEW/FDA-76-8026) 
ENVIRONMENT/RADIATION MONITORING 
Environmental monitoring for krypton-85, | :24487 (CONF- 
730915-) 
Environmental radiation monitoring with thermoluminescent 
dosimeters, 1 :24697 (CONF-730915-) 
Quality assurance in environmental studies for power generating 
stations, 1 :23213 
Survey of analytical methods for environmental monitoring of 
krypton-85, 1 :24485 (CONF-730915-) 
ENVIRONMENT/VARIATIONS 
Meteorological effects of energy di 
for hypothetical 40, 
), 1 :23449 
ENVIRONMENTAL EFFECTS/FORECASTING 
Prediction of energy and environmental impacts, | :23447 
ENVIRONMENTAL EFFECTS/SIMULATION 
Prediction of energy and environmental impacts, | :23447 
ENVIRONMENTAL PROTECTION 
AGENCY/ENVIRONMENTAL IMPACT STATEMENTS 
Overview of Federal agency radiation protection activities. I, | 
:24700 (DHEW/FDA-76-8026) 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
Environmental program for oil shale development, | :22874 
ENZYMES 
See also ALKALINE PHOSPHATASE 
ATP-ASE 
DEHYDROGENASES 
ESTERASES 
NUCLEASES 
POLYMERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Analogies between the tRNA methylating enzymes and tRNA's 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
Specific positions involved in enzyme catalyzed covalent binding 
of benzo[a]pyrene to poly(G), 1 :24074 
ENZYMES/PURIFICATION 
Analogies between the tRNA methylating enzymes and tRNA's 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
A 


See ENVIRONMENTAL PROTECTION AGENCY 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/ELECTRIC CONDUCTIVITY 
Aging a of electrically conductive adhesives, | 
:23989 
EPOXIDES/SPECIFICATIONS 
Specifications for several epoxy resins and hardeners used in 
filament winding, | :23972 (UCID-17116) 
EPOXIDES/TENSILE PROPERTIES 
Aging characteristics of electrically conductive adhesives, | 
23989 
EPOXY COMPOUNDS 
See EPOXIDES 


See ELECTRON SPIN RESONANCE 
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ENERGY SUPPLIES 
Prospects (Book chapter; speculative scenarios and forecasts), | 
:23471 
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EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS 
See also BLOCH EQUATIONS 
DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
INTEGRAL EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 
Banded linear systems with ey. (DECBR, SOLBR, DECBL, 
and SOLBL: subroutines for direct solution of systems of 
linear ——- in FORTRAN IV for CDC 7000 computer), 
1 :25175 (UCID-30060(Rev.1)) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE/COMPUTER CODES 
CKEOS2: an equation of state test program for the 
CHARTD/CSQ EOS package, :25171 
EQUILIBRIUM PLASMA/EQUATIONS OF STATE 
Equations of state and ionization equilibrium of a nonideal 
plasma, | :25112 
EQUILIBRIUM PLASMA/PLASMA DENSITY 
Equations of state and ionization equilibrium of a nonideal 
plasma, | :25112 
ERBIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, 1 :24884 
ERBIUM/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
ERBIUM/OPTICAL PROPERTIES 
hydrides, and oxides between 5 and 200 eV, | :23775 
ERBIUM ISS/ENERGY LEVELS 
Nuclear data sheets for A = 156, 1 :25008 
ERBIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
ERBIUM ALLOYS/MAGNETIZATION 
Magnetic properties of rare earth (Gd, Dy, Ho, Er)-cobalt 
amorphous films, | :23783 
ERBIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 


ts, 1 :24020 
ERBIUM COMPOUNDS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 
ERBIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
ERBIUM HYDRIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
ERBIUM HYDRIDES/OPTICAL PROPERTIES 
loss spectra and optical constants of rare earth metals, 
enna les, and oxides between 5 and 200 eV, | :23775 
OXIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
ERBIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
EROSION 
Soil erodibility, soil erosion, and revegetation following wildlife 
in a shrub-steppe community, | :24544 (CONF-740921-) 
Stochastic model for momentum transfer in wind erosion: a 
surface renewal concept, | :24452 (CONF-740921-) 
EROSION/MATHEMATICAL MODELS 
Materials Science Division coal technology. Sixth \r uarterly 
omni January-March 1976 (Gasification Plant Materials), | 
441 (ANL-76-60) 


—— on a biased bias estimate, | :22956 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/CHEMICAL RADIATION EFFECTS 
Optical properties of chloroplasts and red blood cells in the 
vacuum uv, | :24689 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/RADIOSENSITIVITY 
Induction of radioresistance in Escherichia coli (X radiation, uv 
radiation), 1 :24694 


See ELECTRON SPIN RESONANCE 
ESTERASES/BIOLOGICAL RADIATION EFFECTS 
Histochemical studies of the effect of radiophosphorus on a 
pt ny albino mice during postnatal development (™P), 1 


(includes esters of organic and inorganic acids.) 


See also SULFONIC ACID ESTERS 
ESTERS/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, 1 
:24073 (LBL-5123) 
ESTROGENS/BIOLOGICAL EFFECTS 
Progress report, September 1, 1975-April 1, 1976 
(Hypermethylation of DNA of uv-irradiated mammalian cells), 
1 :24691 (COO-2066-28) 
ESTROGENS/PHOTOLYSIS 
Photocyclization of diethylstilbestrol. Isolation of a stable, self- 
trapping dihydrophenanthrene intermediate, 1 :24084 
E*STUARIES/CONTAMINATION 
Discharge and flow distribution, Columbia River estuary. 
Transport of radio nuclides by streams, | :24584 
ESTUARIES/MATHEMATICAL MODELS 
Unified transport approach models for power plant impact in 
estuaries, 1 :24547 (CONF-760622-21) 
ESTUARIES/MIXING 
Phosphorus dynamics in some coastal plain estuaries, 1 :24574 
(COO-3279-18) 
ESTUARIES/RADIONUCLIDE MIGRATION 
Discharge and flow distribution, Columbia River estuary 
Transport of radio nuclides by streams, | :24584 
ESTUARIES/WATER QUALITY 
Unified transport approach models for power plant impact in 
estuaries, 1 :24547 (CONF-760622-21) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANAL 
See ACETALDEHYDE 
ETHANE/CHARGED-PARTICLE TRANSPORT 
Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
hydrogen and nine hydrocarbon gases, | :25027 (ORNL/TM- 
5165) 
ETHANOL/BIOSYNTHESIS 
Ethanol and methanol: production schemes and use as fuels 
(Review based on use of Minnesota raw materials and the 
state’s energy needs), 1 :23009 (NP-20971) 
Fermentation kinetics and process economics for the production 
of ethanol, 1 :23007 (LBL-4480) 
Methanol and ethanol: short history, current production, future 
and available literature (Bibliography), 1 :23010 (NP-20972) 
Production of ethanol from wood wastes and agricultural crop 
residues, 1 :23008 (NP-20952) 
ETHERS/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, 1 
:24073 (LBL-5123) 
ETHINE 
See ACETYLENE 
ETHIONINE/BIOLOGICAL EFFECTS 
Progress report, September 1, 1975-April 1, 1976 
(Hypermethylation of DNA of uv-irradiated mammalian cells), 
1 :24691 (COO-2066-28) 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE/CHARGED-PARTICLE TRANSPORT 
Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
— and nine hydrocarbon gases, 1 :25027 (ORNL/TM- 
165) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLMERCAPTOAMINOBUTYRIC ACID 
See ETHIONINE 
ETHYLMETHANE SULFONATE 
See EMS 
ETHYLTHIOAMINOBUTYRIC ACID 
See ETHIONINE 
ETHYNE 
See ACETYLENE 
EUGLENA/GENETICS 
Transcriptional origin of Euglena chloroplast tRNAs, | :24621 
EUROPEAN COMMUNITIES/ENERGY POLICY 
New tasks for the Community coal industry, 1 :22570 (EUR- 
5342(Pt.2)) 
EUROPIUM 152/UPTAKE 
Accumulation of europium in tumor ('Eu, mice), 1 :24765 
EUROPIUM 156/ENERGY LEVELS 
Nuclear data sheets for A = 156, 1 :25008 
EUROPIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
EUROPIUM COMPOUNDS/DOMAIN STRUCTURE 
Domain wall states in annealed low Q garnet films (Y2.3;Eu 
1 :24012 
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Germanium-substituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y ,Eu, 
(Lu, Tm), Ca (Fe, Ge)sO;2), 1 :24016 

H bubble garnets based on large 
g) (Eu,. films), 1 Saale 

EUROPIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 

garnets, | :24020 

EUROPIUM COMPOUNDS/ION IMPLANTATION 

Bubble domain translational motion in the presence of an in- 
a: field ((YLaEu); (FeGa),O,, implanted with Ne* ions), 1 


EUROPIUM COMPOUNDS/MAGNETIC PROPERTIES 

Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 

EUROPIUM OXIDES/DOMAIN STRUCTURE 

Wall state stability during translational motion (YEuGaFeO 
films; ion implantation), 1 :24011 
EUROPIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Performance of Eu,O; in FTR design-oriented irradiation test in 
EBR-Il, 1 :23269 (ORNL/TM-5400) 
Coolant boiling a the bogia 
oolant boiling in inning-of-life core duri er 
excursions (LMFBR), | :23369 (HEDL-SA-993) wey 

EXHAUST RECIRCULATION SYSTEMS/CONTROL 
EQUIPMENT 
Exhaust gas recirculating apparatus (Patent), 1 :23645 

= RECIRCULATION SYSTEMS/CONTROL SYSTEMS 

Exhaust gas recirculation control system (Patent), 1 :23628 

EXHAUST RECIRCULATION SYSTEMS/DESIGN 

Exhaust gas recirculation system for an internal combustion 
engine (Patent), 1 :23655 

Exhaust gas recirculation (Patent), 1 :23656 

Exhaust system and method (Patent), 1 :23650 

EXHAUST RECIRCULATION SYSTEMS/VALVES 
Exhaust gas recirculation system (Patent), 1 :23646 

EXPERIMENTAL BREEDER REACTOR-2 

See EBR-2 REACTOR 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
Series solution of one-dimensional stationary 
problems, | :24231 (SAND-76-0247) 

EXPLOSIONS/DATA 

Study of seismicity and tectonics in New land. F 
quarterly report, May 1, 1975-July 31, 1975, 1 Bote (COO- 
2484-5) 

EXPLOSIONS/PHOTOGRAPHY 

oe image-intensifier camera, 1 :24375 (LA-UR- 
1148) 
EXPLOSIONS/TABLES 
Study of seismicity and tectonics in New England. Fourth 
sats report, May 1, 1975-July 31, 1975, 1 :24791 (COO- 
) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 

EXTREME ULTRAVIOLET RADIATION 
(Wavelength range 400-100 A.) 

EXTREME ULTRAVIOLET RADIATION/RADIATION 
DETECTION 
Radiometry in the euv spectral region: standard source 

detectors (Synchrotron radiation from NBS electron 
synchrotron), | :24308 
EXTREME ULTRAVIOLET RADIATION/RADIATION 
ieee the al standard and 
iometry in euv spectral region: source 
detectors eee radiation from NBS electron 
synchrotron), | :24308 


thermal explosion 


F 


F REGION/ELECTRON DENSITY 
Electron distribution function in a nonuniform, magnetized, 
weakly photoionized gas: application to a model ionosphere. 
Environmental research papers, 1 :24833 (AD-A-014777) 
F REGION/ELECTRON TEMPERATURE 
Electron distribution function in a nonuniform, magnetized, 
weakly photoionized gas: application to a model ionosphere. 
Environmental research papers, 1 :24833 (AD-A-014777) 
F REGION/HEATING 


Global morphology of ionospheric scintillations. Il. Air Force 


surveys in geophysics, 1 :24831 (AD-A-013785/1ST) 
FACE CENTERED CUBIC 
See FCC LATTICES 


FAILED ELEMENT MONITORS/NEUTRON RADIOGRAPHY 
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Detecting cladding leaks in irradiated fuel elements by neutron 
radiography, | :23315 


FALLOUT DEPOSITS/RADIATION MONITORING 


heric sources of 


Scale factors for foliar contamination by stra 
724494 (CONF- 


a products in the New England area, 1 
1-) 
FALLOUT DEPOSITS/REGIONAL ANALYSIS 
Geographic effects and texture of the fallout blanket, 1 :24502 
(CONF-740921-) 
FAR ULTRAVIOLET RADIATION 
(Wavelength range 2000-400 A.) 
FAR ULTRAVIOLET RADIATION/MEETINGS 
Vacuum ultraviolet radiation physics. Proceedings of the IV 
international conference held at Hamburg, Germany, July 22- 
26, 1974, 1 :24298 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BURST REACTOR FACILITY 
See FBRF REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FASTENERS/PERFORMANCE TESTING 
Three-dimensional finite-element analysis of a room and pillar 
— (a comparison with experiment), 1 :22571 (UCRL- 
630) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS/COMPUTER CODES 
COMCAN: a computer program for common cause analysis, | 
:25151 (ANCR-1314) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBRF REACTOR/REACTOR CORES 
Methodology investigation for evaluating thermal stresses within 
a fast burst reactor, 1 :23353 
FCC LATTICES/EQUATIONS OF STATE 
Computer simulation of the thermal pressure in solids and the 
equation of state, 1 :25046 (BNL-21319) 
FCC LATTICES/FLOW STRESS 
Description of hardening curves of fcc single- and polycrystals, | 
:25047 (CONF-751164-3) 
FCC LATTICES/GRUENEISEN CONSTANT 
Computer simulation of the thermal pressure in solids and the 
equation of state, 1 :25046 (BNL-21319) 
FCC LATTICES/STRAIN HARDENING 
Description of hardening curves of fcc single- and polycrystals, | 
:25047 (CONF-751164-3) 
FECES/CHEMICAL ANALYSIS 
Determination of beryllium in urine, hair, fingernail, and fecal 
samples by flameless atomic absorption spectrometry, | 
:24046 (RFP-2443) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDWATER/CONSUMPTION RATES 
Water-saving cooling-systems using dry and wet-peaking cooling 
towers, 1 :23173 (CONF-750764-) 
FEEDWATER/DESALINATION 
Design of advanced desalting processes (reverse osmosis), | 


:24283 
FEEDWATER HEATERS/STRESS CORROSION 
Heat exchanger and condenser tubing, | :23800 (ERDA-76-98) 
FEET/RADIATION MONITORING 
Walkover monitor (23 Mar 1973) (Engineering Materials) (16 
Soe G-M and proportional counters), 1 :24333 (CAPE- 
82) 
FERMIUM 257 TARGET/TRITON REACTIONS 
Discovery of fermium-259 (Half life, cross sections), 1 :25016 
(LA-UR-76-1055) 
FERMIUM 259/SPONTANEOUS FISSION 
Discovery of fermium-259 (Half life, cross sections), 1 :25016 
(LA-UR-76-1055) 
FERRATES 
See IRON OXIDES 
FERRITE/MEASURING METHODS 
Techniques and standards for measuring ferrite in austenitic 
stainless steel welds, 1 :23790 
FERRITE GARNETS/DOMAIN STRUCTURE 
(LuSm)3Fe/sub 5-x/Ga/sub x/O,, garnet films for small bubble 
diameters, 1 :24018 
Domain wall states in annealed low Q garnet films (Y2.3sEu 
2012), 1 :24012 
Germanium-substituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y,Eu, 
(Lu, Tm), Ca (Fe, Ge)sO.2), 1 :24016 
High speed bubble garnets based on large ye ratios 
(high g) (Eu,.4s 0.4sCa1.1 12 films), 1 724014 


EUROPIUM COMPOUNDS/DOMAIN STRUCTURE ee 


NOVEMBER 1976 
Investigation of properties of epitaxial films of yttrium-samarium 
iron garnet, | :23995 
Static and dynamic properties of magnetic bubble domains in 
Sm, Ca, Ge-substituted yttrium iron garnet films (Y ,.»Smo.;Ca, 
Fe,Ge,OBY 12), 1 :24015 
Temperature stability of bubble domain wall states 
((Y GdYb)3(FeGa)sO.2), 1 :24013 
FERRITE GARNETS/FABRICATION 
Device characterization of a complete set of passive bubble logic 
functional elements ((YSm)3 (GaFe)sO;2 garnet), 1 :24009 
FERRITE GARNETS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 
garnets, 1 :24020 
FERRITE GARNETS/ION IMPLANTATION 
Bubble domain translational motion in the presence of an in- 
field ((YLaEu); (FeGa);0,2 implanted with Ne* ions), 1 
:24010 
FERRITE GARNETS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 
Variations of magnetic anisotropy within epitaxial films of Y2 
isFes 73Ga; 250,2 obtained from spin wave resonances, | 
19 
FERRITE GARNETS/PHYSICAL RADIATION EFFECTS 
Crystal properties as influenced by crystallographic 
imperfections. High-energy ion implantation. Final 
Jul 1973- 30 Nov 1974, 1 :24023 (AD-A-012554) 
FERRITES/DISLOCATIONS 
High voltage electron microscopy of defects in lithium ferrite 
spinel (Dissociation of glide dislocations), 1 :23994 (LBL- 
4977) 
FERROELECTRIC MATERIALS/POLISHING 
Technique for polishing of electrooptic and ferroelectric 
materials, 1 :23951 
FERROMAGNETIC MATERIALS/PHYSICAL RADIATION 


EFFECTS 
Model for the dose dependence of the substitutional fraction of 
heavy ions implanted in ferromagnetics, 1 :23857 (CONF- 
751006-P1) 
FERROMAGNETIC MATERIALS/POINT DEFECTS 
Determination of point defects symmetry in a cubic lattice by 
magnetic relaxation, 1 :23716 (CONF-751006-P1) 
FERTILIZERS 
“Fe isotope dilution methods to determine labile Fe in soil and 
Fe uptake from fertilizer sources, 1 :24673 
FERTILIZERS/CONSUMPTION RATES 
1974 Texas farm fuel and fertilizer survey, 1 :23504 (NSF-RA- 
N-74-257) 
FETUSES/BIOLOGICAL RADIATION EFFECTS 
Low-dose radiation effects on the developing brain of the 
mammalian fetus (Mice, x radiation), 1 :24731 
FETUSES/RADIONUCLIDE KINETICS 
Localization and radiotoxicity of Na/sup 99m/TcO, in the mouse 
fetus, 1 :24769 
FFTF REACTOR 
Specification 5853-C-10 for the FTR containment vessel and 
associated equipment for the FFTF (8 Feb 1972) 
cna Materials) (Text (72 pages)), 1 :23352 (CAPE- 
11) 
FFTF REACTOR/FUEL ELEMENTS 
High-*Pu fuel worth in the Fast Test Reactor Engineering 
Mockup, | :23346 (HEDL-TME-76-31) 
FFTF REACTOR/FUEL PINS 
Neutron radiography of fuel pins, 1 :23355 
Revised FFTF cladding temperature integrity limit and update 
evaluation of the FFTF fuel pin transient design procedure, | 
:23347 (HEDL-TME-76-32) 
FFTF REACTOR/HEAT EXCHANGERS 
Inelastic behavior and strain tolerances of SS-304 and 316 
components for LMFBR and FFTF, | :23273 (WARD-HT- 
3045-16) 
FFTF REACTOR/NEUTRON ABSORBERS 
Performance of Eu,O; in FTR design-oriented irradiation test in 
EBR-II, 1 :23269 (ORNL/TM-5400) 
FFTF REACTOR/RADIATION STREAMING 
Review of methods for analysis of neutron streaming in the Fast 
ng Test Facility reactor design, 1 :23344 (CONF-760622- 
0) 
FFTF REACTOR/REACTOR ACCIDENTS 
Multi-channel grouping techniques for conducting reactor safety 
studies, 1 :23370 (HEDL-SA-996) 
FFTF REACTOR/SHIELDING 
Review of ORNL radiation shielding analyses of the Fast Flux 
Test Facility Reactor (1975-1976), 1 :23348 (ORNL-5166) 


FISSION NEUTRONS/FISSION YIELD 


FFTF REACTOR/SHIELDS 
Analysis of the TSF-FFTF inccnei experiment: calculations of 
neutron transport and secordary ma-ray production and 
transport in inconel, 1 :2334° (GRNL/TM-4959) 
FIBERS/PRODUCTION 
Radiation shielding phenolic fibers and method of producing 
same (Patent), | :23987 
FIBROBLASTS/ENZYMES 
Altered apurinic DNA endonuclease activity in group A and 
group D xeroderma pigmentosum fibroblasts, | :24611 
FILM DOSIMETRY/REGULATIONS 
Proposed regulations on dosimetry certification, 1 :24716 
(DHEW/FDA-76-8026) 
FILTERS 
See also AIR FILTERS 
OPTICAL FILTERS 
FILTERS/DESIGN 
Filtration process and equipment studies, 1 :22503 (ERDA-76- 
33-3) 
FILTERS/EFFICIENCY 
Gas cleaning test using a ceramet filter in fluidized bed 
dewatering and calcining waste solutions, | :22929 
FINITE DIFFERENCE METHOD 
Elementary introduction to finite difference equations, 1 :25063 
(UCRL-52067) 
FINITE ELEMENT METHOD 
Two-level finite element computation, 1 :25156 (KAPL-P-4048) 
FIRE EXTINGUISHERS/PERFORMANCE TESTING 
Survey of supression of sodium fires in liquid metal fast breeder 
reactors, 1 :23363 (ERDA-76-70) 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIREHOSE INSTABILITY 
See HOSE INSTABILITY 
FIRES/COST 
Tradeoffs between residential and industrial fire protection for 
ultimate public safett, 1 :24782 (UCRL-77754) 
FIRES/STANDARDIZED TERMINOLOGY 
Coordination of fire terminology in ASTM, 1 :24783 (UCRL- 
78327) 
FISH CULTURE 
See AQUACULTURE 
FISHES/AQUACULTURE 
Fish culture in heated effluents (eastern Europe) (Growth 
increase in and rainbow trout), 1 :24587 (AECL-5322/1) 
FISHES/BIOLOGICAL VARIABILITY 
Diversity, seasonal distribution, and feeding ecology of the fishes 
of Jobos Bay, 1 :24555 (PRNC-196(Vol.1)) 
FISHES/CONTAMINATION 
Modeling of radiation doses from chronic aqueous releases 
(Tritium, ""Cs), 1 :24582 (DP-MS-75-126) 
FISHES/CULTIVATION TECHNIQUES 
Potential for aquaculture utilizing the water flow and waste heat 
from power plant operations, | :24662 
FISHES/ENTRAINMENT 
Estimate of entrainment of fish eggs in a cooling-water 
condenser system in Jobos Bay, Puerto Rico, 1 :24592 
(PRNC-196(Vol.1)) 
FISHES/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
FISHES/NUTRITION 
ra report, 1 July 1975-30 June 1976, 1 :24550 (ORO- 
801-8) 
FISHES/RADIATION DOSES 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
FISHES/RADIATION MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
FISHES/SEASONAL VARIATIONS 
Diversity, seasonal distribution, and feeding ecology of the fishes 
of Jobos Bay, 1 :24555 (PRNC-196(Vol.1)) 
FISHES/TAXONOMY 
Diversity, seasonal distribution, and feeding ecology of the fishes 
of Jobos Bay, 1 :24555 (PRNC-196(Vol.1)) 
FISHES/TEMPERATURE EFFECTS 
Baseline evaluation in the energy area (Effects of power plant 
cooling on Lake Lyndon B. Johnson), | :24597 
FISSION FRAGMENTS/COLLISIONS 
Emission of electrons as a result of interaction of fission 
fragments with single crystals, 1 :25032 


FISSION NEUTRONS/FISSION YIELD 
Evaluation of neutron yields from spontaneous fission of 
transuranic isotopes (Transuranic isotopes from **U to 
2#Cm), | 25013 (HEDL-SA-973) 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
Semi-empirical model for radioactive fission gas release from 
UO,, 1 :23314 (BNWL-SA-5691) 
FISSION PRODUCTS/BETA DECAY 
Fission product beta and gamma energy release. Quarterly 
progress report for October-December 1975, 1 :25017 
(ORNL/TM-5272) 
FISSION PRODUCTS/ENERGY YIELD 
Fission product beta and gamma ener; uarterly 
progress report for January-March Bre (aw (BWR PWR), 1 
:23383 (ORNL/NUREG/TM-23) 
FISSION PRODUCTS/RADIOECOLOGICAL 
CONCENTRATION 
Atmospheric concentrations of fission product noble gases 
(Ky), 1 :24474 (CONF-730915-) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLANGES/COOLING 
Water spray wellhead fire protection systems for offshore 
structures, 1 :22810 
FLANGES/FIRE RESISTANCE 
Water spray wellhead fire protection systems for offshore 
structures, 1 :22810 
FLASH TUBES/PERFORMANCE 
Xenon flash lamps in high magnetic fields. Final technical 
report, Jul 1972-Mar 1975, 1! :24189 (AD-A-014736) 
FLASHED STEAM SYSTEMS/COMPARATIVE EVALUATIONS 
Conversion cycle analysis, 1 :23526 (JPL-5040-6( Vol.3)) 
FLASHED STEAM SYSTEMS/PERFORMANCE 
— ic power generation from geothermal hot water deposits, | 
:23141 
KS 


See CASKS 
FLAT PLATE COLLECTORS 
Utilization of solar enegy, 1 :23029 (ERDA-tr-144) 
FLAT PLATE COLLECTORS/COATINGS 

Methodology of research of flat-plate solar collector absorptive 
coatings, | :23109 

Solar characteristics of new absorptive coatings used on solar 
collectors, 1 :23108 

Solar energy: thin film coatings, 1 :23118 

FLAT PLATE COLLECTORS/CONVECTION 
Free convective heat transfer across inclined air layers, 1 :23126 
FLAT PLATE COLLECTORS/COVERINGS 

Optical properties of materials as applied to flat plate solar 

collector design, | :23121 
FLAT PLATE COLLECTORS/DESIGN 

Annual collection and storage of solar-heated water for the 

heating of buildings, 1 :23093 (CONF-760633-1) 
FLAT PLATE COLLECTORS/EFFICIENCY 
Evaluation of the flat-plate solar collector system for electric 
power generation, 1 :23124 
FLAT PLATE COLLECTORS/FABRICATION 
Solar heat panel innovation application, 1 :23106 
FLAT PLATE COLLECTORS/HEAT LOSSES 
Annual collection and storage of solar-heated water for the 
heating of buildings, 1 :23093 (CONF-760633-1) 
FLAT PLATE COLLECTORS/OPTIMIZATION 
Solar heat panel innovation application, | :23106 
FLAT PLATE COLLECTORS/PERFORMANCE 

Generalized correlation of experimental flat-plate collector 
performance, | :23102 (NASA-TM-X-71832) 

Optical properties of materials as applied to flat plate solar 
collector design, 1 :23121 

FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
= outdoor weathering employing natural sunshine, | 
105 

Flat-plate solar-collector performance evaluation with a solar 
simulator as a basis for collector selection and performance 
prediction, 1 :23101 (NASA-TM-X-71793) 

Initial comparisons of solar collector performance data obtained 
out-of-doors and with a solar simulator, 1 :23097 (NASA-TM- 
X-71626) 

Operational performance of a low-cost, air mass 2 solar 
simulator, 1 :231 

Performance of a water-trickle solar collector, 1 :23094 (CONF- 
760633-2) 

Standardized solar simulator tests of flat plate solar collectors. I. 
Soltex collector with two transparent covers, | :23100 
(NASA-TM-X-71738) 

Standardized performance tests of collectors of solar thermal 

energy. A flat-plate collector with a single-tube serpentine 
flow distribution, 1 :23103 (NASA-TM-X-73417) 
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FLAT PLATE COLLECTORS/SPECTRALLY SELECTIVE 

SURFACES 

Cost-effective PbS-Al selective solar-absorbing panel, | :23120 

FLOODS/REGULATORY GUIDES 

Design basis floods for nuclear power plants, 1 :23402 (REG/G- 

1.59(Rev.1)(4-76)) 
FLORIDA/AQUATIC ECOSYSTEMS 
Progress report, 1 July 1975-30 June 1976, 1 :24550 (ORO- 
3801-8) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS/BOUNDARY CONDITIONS 

Comparative study of certain finite-element and finite-difference 

oe in advection-diffusion simulations, 1 :24924 (UCRL- 
) 
FLOWMETERS/COMPARATIVE EVALUATIONS 

Comparison of the accuracies of various continuous recording 
current meters for offshore use, | :24559 

FLUE GAS/CLEANING 

Electrostatic precipitator (Patent), 1 :23217 

Energy conversion alternatives study (ECAS), 1 :22433 (ERDA- 
76-31-3) 

FLUE GAS/DENITRIFICATION 

Method for removing SO, and NO/sub x/ simultaneously from 
the exhaust of a combustion furnace (Patent), | :23222 

Process for removing sulfur oxides and nitrogen oxides from flue 
gases using hal mp ted actuated carbon with 
simultaneous injection of ammonia (Patent), 1 :23224 

FLUE GAS/DESULFURIZATION 

Apparatus for removing sulfur oxide from exhaust gases 
(Patent), 1 :23223 

Composition and process for removing sulfur dioxide from 
combustion gases (Patent), | :23225 

Method for removing SO, and NO/sub x/ simultaneously from 
the exhaust of a combustion furnace (Patent), 1 :23222 

Multiple byproduct utilization, 1 :22533 (BM-IC-8640) 

New potential absorbents for sulfur oxides removal from flue 
gas, 1 :22554 (CONF-670904-9) 

Petrographic and mineralogical characteristics of carbonate 
rocks related to sorption of sulfur oxides in flue gases, | 
:22555 (EGN-38) 

Process for removing sulfur oxides and nitrogen oxides from flue 
gases using halogen-impregnated actuated carbon with 
simultaneous injection of ammonia (Patent), | :23224 

Properties of powerplant waste sludges, | :22541 (BM-IC-8640) 

Sulfur dioxide removal from stack gases (Patent), 1 :23220 

Use of waste sulfate on transpo '72 parking lot, 1 :22546 (BM- 


IC-8640) 
FLUE GAS/SCRUBBING 
Process for removing particulates from a gas (Patent), | :23221 
FLUID FLOW 
See also TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/ADVECTION 
Advection-dominated flows, with emphasis on the consequences 
of mass lumping (Galerkin finite-element method), | :24923 
(UCRL-77026) 
FLUID FLOW/NAVIER-STOKES EQUATION 
Numerical method for two-dimensional unsteady reacting flows, 
1 :24921 (LA-UR-76-1229) 
FLUID FLOW/STRESS RELAXATION 
The general theory of relaxation free-turbulent self-similar flows. 
A relaxation turbulent wake of the second kind, | :24925 
FLUIDIZED BED REACTORS/HEAT TRANSFER 
An experimental investigation of heat transfer in a rotating 
fluidized bed. Final report, Jan 1972-Oct 1973 (Colloid core 
reactors), | :23300 (AD-A-011982) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
R and D planning assistance services, | :22587 (ERDA-76-31-3) 
Technical and engineering services, | :22581 (ERDA-76-31-3) 
FLUORENE/CHARGED-PARTICLE TRANSPORT 
Electron energy loss measurements on fluorence (C,3H,9) and p- 
terphenyl (C,,H,,) single crystals and vapors, 1 :25029 
FLUORIDES/ATOM-MOLECULE COLLISIONS 
Experimental investigation of the chemistry of excited states of 
rare . Quarterly progress report, January 15, 1976-April 
15, 1976, 1 :24892 (COO-2807-2) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also FREONS 
TEFLON 
FLUORINATED ALIPHATIC HYDROCARBONS/CHARGED- 
PARTICLE TRANSPORT 
Preliminary report on electron energy-loss measurements for 
CCl;, CCI,F,, CCI3F, 1 :25023 (ANL-75-60(Pt.1)) 


FISSION NEUTRONS/FISSION YIELD 118S Pe 


NOVEMBER 1976 


FLUORINATED ALIPHATIC 
HYDROCARBONS/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, ‘ore of 
research activities at ANL July 74 to June 75), 1 
(ANL-75-60(Pt.1)) 
Preliminary report on electron energy-loss measurements for 
CCl;, CCI,F;, CCI,F, 1 :25023 (ANL-75-60(Pt.1)) 
FLUORINE/MOLECULE-MOLECULE COLLISIONS 
Two-temperature model of hot-atom kinetics in electron-beam- 
driven H, and F, reactions, 1 :24894 (SAND-76-0222) 
FLUORINE 18/TISSUE DISTRIBUTION 
Synthesis and in vivo distribution patterns of “F-organic 
compounds (3-fluorocholestene, 3-acetoxy-5-hydroxy-6- 
p-fluorobenzoic acid, p-fluorohippuric acid, 
6-fluoro-9-benzylpurine), 1 :24767 
FLY eee ANALYSIS 
Chemical reaction kinetics, 1 :24027 (BNWL-2000(Pt.4)) 
FLY ASH/CHEMICAL COMPOSITION 
Ash utilization. Proceedings of the third symposium held at 
cna Pennsylvania, March 13-15, 1973, 1 :22528 (BM- 
-8 
Fly ash production and utilization in Australia, 1 :22539 (BM- 


IC-8640) 
Specifications and methods of using fly ash in Portland cement 
concrete, 1 :22535 
Studies on Indian fly ashes and their use in structural concrete, | 
:22549 (BM-IC-8640) 
FLY ASH/MEETINGS 
Ash utilization. Proceedings of the third symposium held at 
—_ Pennsylvania, March 13-15, 1973, 1 :22528 (BM- 


IC-8640) 
FLY ASH/PHYSICAL PROPERTIES 
tions and methods of using fly ash in Portland cement 
concrete, 1 :22535 (BM-IC-8640) 
Studies on Indian fly ashes and their use in structural concrete, 1 
:22549 (BM-IC-8640) 
FLY ASH/PRODUCTION 
Fly ash production and utilization in Australia, 1 :22539 (BM- 
IC-8640) 
Production and utilization of ash in the United States (1970-72), 
1 :22529 (BM-IC-8640) 
FLY ASH/QUALITY CONTROL 
Portland-pozzolan cement, | :22536 (BM-IC-8640) 
FLY ASH/RESEARCH PROGRAMS 
Review of current research on coal ash in the United States, 1 
:22531 (BM-IC-8640) 
FLY ASH/REVEGETATION 
Land reclamation and environmental benefits of ash utilization, 
1 :22550 (BM-IC-8640) 
FLY ASH/SMELTING 
ash, 1 :22873 
FLY ASH/SPECIFICATIONS 
Specifications and methods of using 
concrete, 1 :22535 
FLY ASH/USES 
Ash in dams, mounds, structural fills, and retaining 
walls, 1 :22544 (BM-IC-8640) 
Ash utilization. nie wo of the third symposium held a 
Pittsburgh, ia, March 13-15, 1973, 1 :22528 (BM- 
IC-8640) 


Basic soil benefits oom ash utilization, 1 :22552 (BM-IC-8640) 

Bureau of reclamation experiences with fly ash and other 
pozzolans in concrete, | :22537 (BM-IC-8640) 

Cenospheres, 1 :22532 (BM-IC-8640) 

Factors affecting pozzolan marketing, | :22540 (BM-IC-8640) 

Fly ash production and utilization in Australia, 1 :22539 (BM- 
IC-8640) 

Iron and alumina extraction from powerplant fly ash in Poland, 
1 :22548 (BM-IC-8640) 

Large-tonnage uses of PFA in England and other European 
countries, | :22542 (BM-IC-8640) 

Let's get rid of ‘the dump’’, 1 :22553 (BM-IC-8640) 

Multiple byproduct utilization, 1 :22533 (BM-IC-8640) 

Portland-pozzolan cement, | :22536 (BM-IC-8640) 

‘Practical approach to producing pumpable concrete, 1 :22538 
(BM-IC-8640) 

Production and utilization of ash in the United States (1970-72), 
1 :22529 (BM-IC-8640) 

Review of current research on coal ash in the United States, 1 
:22531 (BM-IC-8640) 

Soil-making potential of powerplant fly ash in mined-land 
reclamation, | :22551 (BM-IC-8640) 

Specifications and methods of using fly ash in Portland cement 
concrete, 1 :22535 (BM-IC-8640) 


fly ash in Portland cement 


FORESTS/POLLUTION 


Studies on Indian fly ashes and their use in structural concrete, | 
:22549 (BM-IC-8640) 
Ultimate disposal of ash and other solids from electric power 
generation, 1 :23218 
Ussomn waste sulfate on transpo '72 parking lot, 1 :22546 (BM- 
Uses of fly. ash in a ferrocement mix design, 1 :22534 (BM-IC- 
8640 


) 
-8640) 
FLY ASH/WASTE DISPOSAL 
Ultimate disposal of ash and other solids from electric power 
eneration, 1 :23218 
FLY WHEELS/DESIGN 
Battery-flywheel hybrid electric power system for near term 
application. Volume 2. System design, 1 :23600 (UCID- 
17098(Vol.2)) 
FLYWHEELS/ENERGY STORAGE 
Use of flywheels for energy sto at :23409 
FLY WHEELS/FEASIBILITY STUDIES 
Flywheel-heat engine power for an energy-economic personal 
vehicle, 1 :23601 (BNWL-2006) 
Use of flywheels for energy storage, 1 :23409 
FLY WHEELS/REVIEWS 
Fiber glass super flywheels, 1 :23410 
FOAMS/NONDESTRUCTIVE TESTING 
Application of Yerzley mechanical oscillograph to testing of 
Y3333 cellular silicone (progress report 1) (Density; 
thickness; resilience; effective dynamic modulus), | :24003 
(UCID-17080) 
FOILS/ION SCATTERING ANALYSIS 
Quantitative analysis of thin foils using bac 
measurements, 1 :24041 (UCRL-73087) 
FOILS/RADIATION SCATTERING ANALYSIS 
Quantitative analysis of thin foils using bac! 
measurements, | :24041 (UCRL-73087) 
FOOD 
See also VEGETABLES 
FOOD/CONTAMINATION 
Alpha emitters in foods (Uranium), 1 :24542 (ORNL-tr-4165) 
FOOD: an interactive code to calculate internal radiation doses 
from contaminated food products, | :24734 (BNWL-SA- 
5523) 
FOOD/MOISTURE 
Testing for moisture content in foods by neutron gaging, | 
24365 
FOOD/TRANSPORT 
Survival of the relocated population of the U.S. after a nuclear 
attack. Final report, 1 :25196 (ORNL-5041) 
FOOD CHAINS 
a report, 1 July 1975-30 June 1976, 1 :24550 (ORO- 
1-8) 
FOOD CHAINS/MONITORING 
Environmental monitoring report: United States En 
Research and Development Administration, Oak 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
FOOD CHAINS/RADIATION DOSES 
Environmental monitoring report: United States Ene 
Research and Development Administration, Oak 
, calendar year 1975, 1 :24512 (Y/UB-4) 
FOOD CHAINS/RADIATION MONITORING 
Environmental monitoring report: United States E 
Research and Development Administration, Oak Ri 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
FORAMINIFERA/ABUNDANCE 
Late holocene changes of the foraminiferal assemblages of Jobos 
Bay and surroundings, Puerto Rico, 1 :24576 (PRNC- 
196(Vol.1)) 
FORAMINIFERA/BIOLOGICAL VARIABILITY 
Late holocene changes of the foraminiferal assemblages 
Bay and surroundings, Puerto Rico, | :24576 (PRNC- 
196(Vol.1)) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORESTS/BIOLOGICAL MODELS 
Comparison of species ordinations resulting from alternative 
indices of interspecific association and different numbers of 
included species, 1 :24545 
FORESTS/FIRES 
Soil erodibility, soil erosion, and revegetation following wildlife 
in a shrub-steppe community, 1 =" (CONF-740921-) 
FORESTS/MATHEMATICAL MODELS 
Model for absorption and release of gaseous materials by forest 
canopies (Tritium), 1 :24539 (DP-MS-75-128) 
FORESTS/POLLUTION 
Dispersion of fluorescent particles into and within a Douglas fir 
forest, 1 :24441 (CONF-740921-) 


of Jobos 


Some micrometeorological aspects of pollutant deposition rates 
near the surface, 1 :24449 (CONF-740921-) 
FORESTS/RADIONUCLIDE MIGRATION 


Model for absorption and release of gaseous materials by forest 
canopies (Tritium), 1 :24539 (DP-MS-75-128) 
FORGING/PHOTOELASTI 
Strain distribution analysis in upset forging and hot-rolling 


by photoplasticity, 1 23687 (IS (S-7-723) 

FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 

FORTRAN 

FOR-WORD: FORTRAN Development Newsletter. Volume 1, 
No. 1, February 1975 thru No. 6, February 1976, 1 25170 
(PUB-91) 
FUELS 


See also COAL 
GASOLINE 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 

Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 December-10 March 1976, 1 
:22588 (FE-2018-3) 

FOSSIL FUELS/ENVIRONMENTAL EFFECTS 

Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, 1 
722565 (UCLA-12-946) 

FOSSIL-FUEL POWER PLANTS 

Advanced coal gasification system for electric power generation, 

1 :22453 (ERDA-76-30-3) 
FOSSIL-FUEL POWER PLANTS/ASHES 

Marketing powerplant aggregates as a road base material, 1 
:22547 (BM-IC-8640) 

FOSSIL-FUEL POWER 

Low-Btu of coal for electricity ante, 1 :22454 
(ERDA-76-30-3) 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Investigation of operating regimes of the TGMP-114 boiler in a 
wide range of loads with slipping subcritical pressure of the 
medium, | :23195 (ERDA-tr-134) 

FOSSIL-FUEL POWER PLANTS/COMBUSTION PRODUCTS 

Chemical reaction kinetics, 1 :24027 (BNWL-2000(Pt.4)) 

FOSSIL-FUEL POWER PLANTS/CONSTRUCTION 

Multicell fluidized-bed boiler, 1 :22582 (ERDA-76-31-3) 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant: phase II. Quarterly 
— progress report, January-March 1976, 1 :22460 (FE- 
1521-16) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant: phase II. Monthly 
technical progress report, April 1976, 1 22461 (FE-1521-17) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Estimate of entrainment of fish eggs in a cooling-water 
condenser system in Jobos Bay, Puerto Rico, 1 :24592 
(PRNC-196(Vol.1)) 

Quality assurance in environmental studies for power generating 
stations, 1 :23213 

Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Composition and process for removing sulfur dioxide from 
combustion gases (Patent), 1 :23225 

Method for removing SO, and NO/sub x/ simultaneously from 
the exhaust of a combustion furnace (Patent), 1 :23222 

Process for removing particulates from a gas (Patent), 1 :23221 

Process for removing sulfur oxides and nitrogen oxides from flue 
gases using impregnated actuated carbon with 
simultaneous injection of ammonia (Patent), 1 :23224 

Sulfur dioxide removal from stack gases (Patent), 1 :23220 

FOSSIL-FUEL POWER PLANTS/OPERATION 

Information on the flexibility characteristics of units of the 
Moldavian GRES, 1 :23198 (ERDA-tr-135) 

Information on the flexibility characteristics of units at the 
Kostromsk GRES, ! :23199 (ERDA-tr-136) 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Ultimate disposal of ash and other solids from electric power 
generation, 1 :23218 

FOSSIL-FUEL POWER PLANTS/RESEARCH PROGRAMS 

Pressurized fluidized-bed combustor and turbine power 

generation, 1 :22583 (ERDA-76-31-3) 
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FOSSIL-FUEL POWER PLANTS/SOLID WASTES 
Ultimate disposal of ash and other solids from electric power 
generation, | :23218 
FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 
PULSAR: a flux compression stage for coal-fired power plants, | 
:23194 (SAND-75-5813) 
FOSSIL-FUEL POWER PLANTS/WASTE HEA 
Demonstration projects (Waste heat tlisetion), 1 :23209 
(AECL-5322/2) 

Existing and proposed projects within the CEGB to demonstrate 
and evaluate the potential horticultural and other uses of 
reject heat in cooling water, 1 :23210 (AECL-5322/2) 

FOSSIL-FUEL POWER PLANTS/WASTE WATER 
Water and wastewater management at fossil-fueled power 
nol g stations, | :23160 
IL-FUEL POWER PLANTS/WATER 
Water and wastewater management at fossil-fueled power 
nerating stations, | :23160 
FOU DATIONS/CONSTRUCTION 
Development and application of automatic welding process for 
heavy-walled pipe piles of offshore structures, 1 :23702 
Pile load tests in calcareous soils conducted in 400 feet of water 
from a semi-submersible exploration Y- 1 :22859 
ee of pile driving equipment and field evaluation of pile 
acity during driving for the North Sea Forties 
Field 22638 
FOUNDATIONS/DYNAMIC LOADS 
4000-foot riser, 1 :22660 
FOUNDATIONS/EROSION 
Scour around marine foundations, 1 :22657 
FOUNDATIONS/SEISMIC EFFECTS 
Seismic analysis of platform structure-foundation systems, | 


:22666 
FOUNDATIONS/STATIC LOADS 
4000-foot riser, 1 :22660 
FOUNDATIONS/STRESS ANALYSIS 

Anchor-pile design for ocean-floor environments using finite- 
element analysis, 1 :22654 

Computer predictions for axially-loaded piles with nonlinear 
supports, 1 :22703 

Geotechnical considerations in foundation design of offshore 
gravity structures, 1 :22675 

Hydrodynamic interaction effects on the cylindrical legs of 
deepwater platforms, | :22659 

Observed behavior of the Ekofisk oil storage tank foundation, 1 
122853 

Preliminary study of the structural dynamics of gravity 
platforms, | :22682 

Probabilistic investigation of foundation design for offshore 
gravity structures, | :22674 

— analysis of platform structure-foundation systems, | 

22666 


Stochastic dynamic response analysis of offshore platforms, with 
particular reference to —— platforms, | :22683 
a — for the analysis of structure-soil-pile systems, 


FOUNDATIONS/STRESSES 
Experience in computing wave loads on large bodies, 1 :22704 
FRANCE/URANIUM RESERVES 
Uranium: new projects anticipate coming demand, | :23460 
FREE RADICALS 
See RADICALS 
FRENKEL DEFECTS/REVIEWS 
Production of Frenkel defects in metals, 1 :23834 (CONF- 
751006-P 1) 
FREONS/DEPOSITION 
Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 
FREONS/DIFFUSION 
Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FTR REACTOR 
See FFTF REACTOR 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/FAILED ELEMENT MONITORS 
Detecting 7 leaks in irradiated fuel elements by neutron 
radiography, 1 :23315 
FUEL CANS/MECHANICAL TESTS 
Data package for Type 304 stainless steel tubular specim 
—_ test program (LMFBR), | :23272 (WARD-HT- 3045- 


14) 
FUEL CANS/PERFORMANCE TESTING 
LMFBR mixed oxide fuels development semi-annual report, 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
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FUEL CANS/RESEARCH PROGRAMS 
LMFBR mixed oxide fuels development semi-annual report, 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
FUEL CELLS 
See also HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
Modern energy technology. Volumes | and 2 (Book), | :23438 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, 1 :23505 
FUEL CELLS/COOLING SYSTEMS 
Fuel cell heat and mass plate (Patent), 1 :23547 
FUEL CELLS/DESIGN 
Electric energy sources such as fuel cells and batteries (Patent), 


1 :23549 
Filter press-type fuel cell battery (Patent), 1 :23548 
Fuel cell heat and mass plate (Patent), 1 :23547 
Fuel cell (Patent), 1 :23550 
Fuel cell (Patent), 1 :23551 
Fuel cell (Patent; system for regulating fuel, oxidizer, and 
electrolyte concentration), 1 :23552 
FUEL CELLS/ELECTRODES 
Electrode and spacer assembly for a fuel cell and fuel cell 
therewith (Patent), 1 :23554 
Precisely-structured electrochemical cell electrode and method 
of making same (Patent), 1 :23555 
FUEL CELLS/FORECASTING 
Influence of alternative technologies on energy supply, | :23473 
FUEL CELLS/FUEL SYSTEMS 
Fuel cell (Patent; system for regulating fuel, oxidizer, and 
electrolyte concentration), 1 :23552 
FUEL CYCLE 
See also FUEL MANAGEMENT 
FUEL CYCLE/CHEMICAL EFFLUENTS 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
FUEL CYCLE/ENVIRONMENTAL EFFECTS 
Light Water Breeder Reactor Program. Final environmental 
statement. Volume 4. Environmental assessment of a 
conceptual thorium-uranium fuel cycle, 1 :23323 (ERDA- 
1541(Vol.4)) 
Overview of Federal i 
:24700 (DHEW/FDA-76-8026) 
tives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 
Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8026) 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
FUEL CYCLE/HEALTH HAZARDS 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
FUEL CYCLE/RADIOACTIVE EFFLUENTS 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
FUEL CYCLE/STANDARDS 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8026) 
FUEL CYCLE/WATER REQUIREMENTS 
Water required to mine, process, reprocess nuclear fuels, 
ya storage of wastes (Based on a 1,000 MWe LWR), 1 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Experimental and analytical study of axial turbulent flows in an 
interior subchannel of a bare rod bundle, 1 :23304 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress January 1, 1976-March 31, 1976, 1 23375 
(NP-20942) 


Safety engineering fourteenth quarterly report, November- 
December 1975 and January 1976 (LMFBR), | :23366 
(GEAP-13923-14) 

FUEL ELEMENTS 

See also FUEL CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 

Cesium desorption from fuel element graphite A3, 1 :23250 
(ORNL-tr-4178) 

FUEL ELEMENTS/FABRICATION 

Computer-assisted nuclear fuel manufacture, 1 :22943 (DPSPU- 
74-30-16A) 


protection activities. I, 1 


FUEL OILS/SYNTHESIS 


FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Semi-empirical model for radioactive fission gas release from 
U>.. 1 :23314 (BNWL-SA-5691) 
FUEL cLEMENTS/HEAT TRANSFER 
BWR 8 x 8 fuel rod simulation using electrical heaters, 1 :23367 
(GEAP-21207) 
FUEL ELEMENTS/VENTS 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
November 1, 1975-January 31, 1976, 1 :23262 (GA-A-13815) 
FUEL FABRICATION PLANTS/CRITICALITY 
Computer-assisted nuclear fuel manufacture, 1 :22943 (DPSPU- 
74-30-16A) 
FUEL FABRICATION PLANTS/RADIOACTIVE WASTES 
Perspectives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 
rum. FABRICATION PLANTS/SAFEGUARDS 
isted nuclear fuel manufacture, 1 :22943 (DPSPU- 
16A) 
FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 
Coal demonstration plants. Quarterly report, July-September 
1975, 1 :22458 (ERDA-76-32-3) 
FUEL FEEDING SYSTEMS/DESIGN 
Charging preheated coal into coke ovens using the COALTEK 
Process, 1 :22420 (EUR-5342(Pt.1)) 
FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 
Study and development of coal preheating in the United 
Kingdom, 1 :22418 (EUR-5342(Pt.1)) 
FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
PRODUCER GAS 
FUEL GAS/CALORIFIC VALUE 
Underground gasification of coal (Patent), 1 :22493 
FUEL GAS/COMBUSTION 
VI. Utilization of gas from underground gasification of coal (1- 
10), 1 :22482 (UCRL-Trans-11065) 
FUEL GAS/COMBUSTION HEAT 
Testing the process of underground gasification of coal in a 
Ceres draft [58-81], 1 :22481 (UCRL-Trans- 
1096) 
FUEL GAS/DESULFURIZATION 
Advanced coal gasification system for electric power generation, 
1 :22453 (ERDA-76-30-3) 
Selective separation of hydrogen sulfide from hot fuel gases 
(Patent), 1 :22436 
FUEL GAS/PRODUCTION 
Testing the process of underground gasification of coal in a 
=e draft [58-81], 1 :22481 (UCRL-Trans- 
) 
FUEL GAS/RECOVERY 
Production of petroleum cokes (Patent; with recovery of light 
petroleum distillates), 1 :22808 
FUEL GAS/SYNTHESIS 
Cylindrical pressure reactor for producing a combustible gas 
(Patent), 1 :23006 
Process for treating heavy oil (Patent), 1 :22806 
FUEL MANAGEMENT/COMPUTER CALCULATIONS 
Reactor depletion analysis capability, 1 :23302 (CONF-760622- 
14) 
FUEL MANAGEMENT/MATHEMATICAL MODELS 
Optimum static power distribution in nuclear power reactors, 1 


:23297 
FUEL MANAGEMENT/OPTIMIZATION 
Optimum static power distribution in nuclear power reactors, | 
:23297 


FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Carbon residue inhibitor for distillate fuels (Patent; halogenated 
polyolefins), 1 :22809 
FUEL. OILS/CENTRIFUGATION 
Horizontal centrifuge operation for H-Coal liquid-solids 
separation, 1 :22513 (TID-27061) 
FUEL OILS/DESULFURIZATION _ 
Process for the desulfurization of light oils (Patent; ultraviolet 
irradiation), 1 :22779 
FUEL OILS/RECYCLING 
Method of upgrading low-grade oils (Patent; recovering refined 
oil from waste oil containing large amount of water), 1 :22813 
FUEL OILS/SEDIMENTATION 
Coal Technology Program ss report for April 1976, 1 
:22512 (ORNL/TM-5479) 
FUEL OILS/SYNTHESIS 
Fuel made from thermoplastic fibers and oil (Patent; from clean- 
up of oil spills), 1 :23005 


FUEL OILS/SYNTHESIS 


we nl decomposition of polymers into fuels (Patent), 1 


Process for treating heavy oil (Patent), 1 :22806 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/SAMPLING 
Variable percentage for sampling nuclear fuel 
particles for analysis), 1 :2 
FUEL PINS/NEUTRON RADIOGRAPHY 
Neutron radiography of fuel pins, 1 :23355 
FUEL PINS/PERFORMANCE TESTING 
LMFBR mixed oxide fuels development semi-annual 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
FUEL PINS/RESEARCH PROGRAMS 
LMFBR mixed oxide fuels development semi-annual 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
FUEL PLATES/FAILURES 
Failure analysis of a U-10 wt% Mo fuel plate and control rod 
from a fast-burst reactor, 1 :23943 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/AIR FILTERS 
Environmental pollution from nuclear power plants and 
reprocessing plants, 1 :23338 (GERRSR-26) 
Environmental impact of nuclear power stations and 
reprocessing plants, | :23339 (GERRSR-24) 
FUEL REPROCESSING PLANTS/AUTOMATION 
TAMARA: a uranium extraction plant for demonstrating 
computerized control of reprocessing, 1 :22906 (ORNL-tr- 


4169) 
FUEL REPROCESSING PLANTS/DECOMMISSIONING 
Standard for design criteria for decommissioning of nuclear fuel 
reprocessin — 1 :22895 (CONF-760615-1) 
FUEL mot ING PLANTS/ENVIRONMENTAL 


Atmospheric concentrations and mixing of argon-37, 1 :24476 
(CONF-730915-) 

Effects of control technology on the projected krypton-85 
environmental inventory, | :24489 (CONF-730915-) 

Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants (Kr), 1 :24491 (CONF-730915-) 

FUEL REPROCESSING PLANTS/GASEOUS WASTES 

Environmental radiation standards considerations for krypton-85 
and radon, | :24744 (CONF-730915-) 

Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants (Kr), 1 :24491 (CONF-730915-) 

FUEL REPROCESSING PLANTS/INVENTORIES 

Temporal response methods for dynamic measurement of in- 

process inventory of dissolved nuclear materials, 1 :22954 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 

Cryogenic approach to fuel reprocessing gaseous radioactive 
waste treatment, 1 :22921 (CONF.730815. ) 

Separation of krypton from carbon dioxide and oxygen with 
molecular sieves, 1 :22922 (CONF-760822-3) 

FUEL REPROCESSING PLANTS/PERSONNEL 

Guide to the selection, training, and licensing or certification of 
reprocessing plant operators. Volume I, 1 :22903 (ORNL/TM- 
5323) 

Guide to the selection, training, and licensing or certification of 
reprocessing plant operators. Volume II. ~ alr volume of 
ORNL/TM-5323, 1 :22904 (ORNL/TM-5324) 

FUEL REPROCESSING PLANTS/RADIOACTIVE EFFLUENTS 

Environmental pollution from nuclear power plants and 
reprocessing plants, | :23338 (GERRSR-26) 

Environmental impact of nuclear power stations and 
reprocessing plants, 1 :23339 (GERRSR-24) 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 

MANAGEMENT 

HTGR reprocessing wastes and development needs, | :22923 
(GA-A-13919) 

FUEL REPROCESSING PLANTS/SAFETY 

General fire protection guide for fuel reprocessing plants, | 

:22905 (REG/G-3.38(6-76)) 
FUEL RODS/GAS FLOW 

Measured internal gas-flow conductance of an operating GCFR 

fuel rod, 1 :23256 (CONF-760622-11) 
FUEL RODS/PERFORMANCE TESTING 

Gas-cooled fast reactor — gram progress report 

1974-June 30, 1975, 1 :23266 (ORNL-51 19) 
FUEL SPHERES 

(Pebble bed reactor fuel elements.) 

Cesium diffusion in fuel element graphite A3, 1 :23251 (ORNL- 
tr-4176) 

FUEL SYSTEMS 
See also FUEL FEEDING SYSTEMS 
FUEL SYSTEMS/CONTROL SYSTEMS 
Fluidic gas turbine fuel control (Patent), 1 :23612 


for January 1, 
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Fuel control system for gas turbine engine (Patent), 1 :23606 
Fuel control system for gas turbine engine (Patent), | :23611 
Gas turbine engine fuel control systems (Patent), 1 :23609 

INTERACTIONS/MATHEMATICAL 
Fuel-clad interaction. C-E thermo-structural fuel evaluation 
methods (PWR; zircaloy; UO,), 1 :23241 (CENPD-179) 
FUEL-COOLANT INTERACTIONS/COMPUTER 
CALCULATIONS 
ETNA: a fuel-coolant interaction code, 1 :23362 (CLM-M-101) 
FUEL-COOLANT INTERACTIONS/RESEARCH PROGRAMS 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 


, January 1, 1976-March 31, 1976, 1 :23375 
Zirconium metal-water oxidation kinetics sponsored by 
the NRC Division of Reactor Safety Research. Quarter! 
progress report, January-March 1976 (BWR; PWR), 1 :23380 
(ORNL/NUREG/TM-17) 
FULTON-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
FULTON-1 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
FULTON-1 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
FULTON-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
FULTON-2 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
FULTON-2 REACTOR/SPECIFICATIONS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
See also LICHENS 
FUNGI/CONTAMINATION 
Investigation of the unusual behavior of cesium-137 and other 
radionuclides in the Florida environment. Progress report, 
September 1, 1975-August 31, 1976 (Digitaria decumbens, 
Paspalum notatum), 1 :24772 ‘(ORO-4066-9 ) 
FUNGI/METABOLISM 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
FUNGI/MONITORING 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
FURNACES 
See also BLAST FURNACES 
ELECTRIC FURNACES 
FURNACES/CONTROL SYSTEMS 
Combustion optimizer (Patent), 1 :23200 
FURNACES/FLUE GAS 
Emissions from domestic heating oil combustion, | :22815 
FURNACES/FLUIDIZED BED 
Fluidised bed combustion system (Patent), 1 :24137 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


Progress report 
(NP-20942) 


GADOLINIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, | :24884 
GADOLINIUM/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
GADOLINIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
GADOLINIUM/PHYSICAL RADIATION EFFECTS 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
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GADOLINIUM/POISONING 
Effect of boron and gadolinium on the criticality of 
uranium systems, | :22894 (BNWL-SA-5674) 
GADOLINIUM 156/ENERGY LEVELS 
Nuclear data sheets for A = 156, 1 :25008 
GADOLINIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
GADOLINIUM 159/UPTAKE 
Accumulation of europium in tumor ("*Eu, mice), 1 :24765 
GADOLINIUM ALLOYS/DOMAIN STRUCTURE 
ic properties of magnetic bubbles in amorphous GdCoCu 
films, 1 :23782 
GADOLINIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of sputter deposited GdCoCu amorphous 
bubble films, 1 :23784 
GADOLINIUM ALLOYS/MAGNETIC RESONANCE 
Temperature dependence of the uniaxial anisotropy of Gd/sub 1- 
x-y/Co/sub —— y/ amorphous alloy films on glass 
su tes, 
GADOLINIUM ALLOYS/MAGNETIZATION 
— properties of rare earth (Gd, Dy, Ho, Er)-cobalt 
films, 1 :23783 
GADOLINIUM COMPOUNDS/DOMAIN STRUCTURE 
Temperature stability of bubble domain wall states 
((¥ GdYb)3(FeGa)s012), :24013 
GADOLINIUM COMPOUNDS/ELECTRICAL PROPERTIES 
Production of spontaneous polarization by elastic instabilities in 
es materials. Final scientific report, 1 :23958 (AD- 
GADOLINIUM COMPOUNDS/LATTICE PARAMETERS 
Production of spontaneous polarization by elastic instabilities in 
SS materials. Final scientific report, 1 :23958 (AD- 
) 
GADOLINIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
GADOLINIUM FLUORIDES/REFLECTIVITY 
tical properties of rare earth trifluorides, 1 :23970 
G LINIUM HYDRIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
GADOLINIUM HYDRIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth 
hydrides, and oxides between 5 and 200 eV, | :23775 
GADOLINIUM OXIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
G LINIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALAXIES/STRUCTURAL MODELS 
on Soactons in galaxies: analogies, 1 :24826 (LA-UR-76-603) 


See BILIARY TRACT 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
on at ANL July 74 to June 75), 1 24866 (ANL-75- 
Pt.1)) 
GALLIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
pong at ANL July 74 to June 75), 1 :24866 (ANL-75- 
Pt.1)) 
GALLIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
GALLIUM 67/UPTAKE 
Accumulation of europium in tumor ("*Eu, mice), 1 :24765 
GALLIUM 74/ENERGY LEVELS 
Nuclear data sheets for A = 74, 1 :25002 
GALLIUM 74/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 74, 1 :25002 
GALLIUM ALLOYS/SUPERCONDUCTIVITY 
Metallurgical processing and superconducting parameters of the 
V;Ga A15 phase. Final report, 1 :23760 (AD-A-015944) 
GALLIUM ARSENIDE SOLAR CELLS/ANTIREFLECTION 
COATINGS 
Practical anti-reflection coating for metal semiconductor solar 
cells, 1 :23039 
GALLIUM ARSENIDES/ELECTRONIC STRUCTURE 
Study of optical and electronic properties of semiconductors, 
Sbsbr, Sbsei, and Sbsi. Interim report, 1 Oct 1974-30 Jun 
1975, 1 :23966 (AD-A-015391) 


plutonium- 


GALLIUM ARSENIDES/SURFACE PROPERTIES 
Calculations of IIIl-V semiconductor properties. Final report, | 
Jul 1974-30 Jun 1975, 1 :23758 (AD-A-013684/6ST) 
GALLIUM COMPOUNDS/DOMAIN STRUCTURE 
(LuSm);Fe/sub 5-x/Ga/sub x/O,, garnet films for small bubble 
diameters, 1 :24018 
Domain wall states in annealed low Q garnet films (Y2.35Eu 
es. 2012), 1 :24012 
“sa rature stability of bubble domain wall states 
:24013 ; 
GALLIUM COMPOUNDS/FABRICATION 
Device characterization of a complete set of passive bubble logic 
functional elements ((YSm)3 (GaFe);O,2 garnet), 1 :24009 
GALLIUM COMPOUNDS/ION IMPLANTATION 
Bubble domain translational motion in the presence of an in- 
ved field ((YLaEu); (FeGa);O,2 implanted with Ne* ions), | 
:2 


4010 
GALLIUM COMPOUNDS/MAGNETIC PROPERTIES 
Variations of magnetic anisotropy within epitaxial films of Y; 
alte 25012 from spin wave resonances, | 
:2401 
GALLIUM OXIDES/DOMAIN STRUCTURE 
Wall state stability during translational motion (YEuGaFeO 
films; ion implantation), 1 :24011 
GALLIUM SELENIDES/ELECTRON COLLISIONS 
Electron energy losses in some layered crystals, 1 :24852 
GALLIUM SULFIDES/ELECTRON COLLISIONS 
Electron energy losses in some layered crystals, 1 :24852 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
Advances in nuclear imaging instrumentation, | :24338 
GAMMA CAMERAS/DATA PROCESSING 
— Sa of an on-line data processor for nuclear imaging, 
GAMMA CAMERAS/DESIGN 
High intensity radiation imaging system (Patent), 1 :24353 
Radiation sensing device (Patent), 1 :24347 
GAMMA CAMERAS/IMAGE INTENSIFIERS 
ae up screens for x-ray image intensiffer tubes employi 
evaporated activated scintillator layer (Patent), 1 :2435 
GAMMA CAMERAS/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Liquid xenon multiwire proportional chambers for nuclear 
medicine applications, 1 :24339 
Multiwire proportional chambers in nuclear medicine, 1 :24337 
GAMMA CAMERAS/PERFORMANCE 
ee of a large field delay-line scintillation camera, 
GAMMA CAMERAS/TIME RESOLUTION 
Dynamic performance of scintillation camera-computer system 
ss m for counting-loss due to resolving time, 1 
GAMMA DETECTION/LI-DRIFTED GE DETECTORS 
Working model for Ge(Li) detector counting efficiencies, 1 
:24331 (UCRL-77732) 
GAMMA DOSIMETRY/COMPARATIVE EVALUATIONS 
Nonparametric analysis of an international neutron dosimetry 
intercomparison, | :25044 (BNL-21212) 
GAMMA RADIATION/RADIATION MONITORING 
Survey of analytical methods for environmental monitoring of 
krypton-85, 1 :24485 (CONF-730915-) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/RADIATION MONITORING 
Aerial gamma survey by helicopter to measure surficial 
contamination, 1 :24533 (CONF-740921-) 
GAMMA TRANSPORT THEORY/MULTIGROUP THEORY 
Proposal to extend CSEWG neutron and photon multigroup 
structures for wider applications (Tables), 1 :25034 (LA- 
6240-P) 
GARDENHOSE INSTABILITY 
See HOSE INSTABILITY 
GARNETS/PHYSICAL RADIATION EFFECTS 
Exploratory development of magnetic bubble domain material 
‘or application in Air Force solid state mass memory systems. 
—o report, 27 Nov 1972-30 Nov 1974, 1 :24266 (AD-A- 
14364) 


GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS CYLINDERS/PRESSURIZERS 
High pressure gas system: Building 331 (Cell 149A) 
(specifications) (1 Jul 1974) (Enginering Materials) (Text (45 
pages)), 1 :24113 (CAPE-2495) 
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GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
effects o vy water (D,O) as a catalyst in a CO,- 
gasdynamic laser, 1 :24160 (AD-A-010196) 
GAS LASERS/EMISSION SPECTRA 
Vacuum uv stimulated emission in 5 to 15 bars xenon using 
electron beam excitation, 1 :24219 
A quantitative theory of noble gas ion laser discharge: argon ion 
laser, 1 :24168 (AD-A-010963) 
Plasma cathode for E-beam lasers. Semiannual technical 
No. 5, 1 Jul-31 Dec 1974, 1 :24176 (AD-A-012529) 
Plasma cathode for E-beam lasers. Semiannual technical 
No. 6, 1 Jan-30 Jun 1975, 1 :24193 (AD-A-014902) 
Plasma electron gun. Final report, 26 Dec 1973-25 Feb 1975, 1 
:24199 (AD-A-016257) 
GAS LASERS/GLOW DISCHARGES 
Excitation — = energy storage capabilities of high- 
pressure rare gas-metal vapor mixtures. Pr 1 
24204 (COO-2790-1) 
GAS LASERS/LASER CAVITIES 
The use of shaped cavities to improve the sidewall 
layer quality in gas dynamic lasers. Interim report, 1 :24167 
(AD-A-010619) 
GAS LASERS/NOZZLES 
Preliminary study on the use of ceramic nozzle arrays in gas 
dynamic lasers. Final report, 1 Jan-1 Dec 1974 ‘Silico 
nitride), 1 :24166 (AD-A-010618) 
GAS LASERS/OPERATION 
Excimer lasers. Semiannual technical 1 Oct 1974-31 Mar 
1975 (Potassium-xenon), 1 :24172 (AD-A-011925) 
GAS LASERS/OPTICAL PUMPING 
Optically pumped laser. Annual technical report, 15 Aug 1974- 
15. Aug 1975, 1 :24202 (AD-A-016667) 
Vacuum uv stimulated emission in 5 to 15 bars xenon using 
electron beam excitation, 1 :24219 
GAS LASERS/PERFORMANCE 
Effect of the addition of SF, to a N, electrical discharge laser, 1 
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lon lasers for the vacuum-uv region, 1 :24217 
Prospects for trivalent rare molecular vapor lasers for 


fusion, 1 :24211 (UCRL-78058) 
GAS LASERS/REACTION KINETICS 
Metal vapor visible laser kinetics program. Semiannual technical 
report, 1 :24188 (AD-A-014679) 
GAS LASERS/RECOMBINATION 
The effect of hn recombination rates on the resonance line 
ao a dense plasma. Interim report, 1 :24195 (AD-A- 
) 
GAS LASERS/RESEARCH PROGRAMS 
ARPA/NRL x-ray laser Semiannual technical 
Defense Advanced Researc ts A “pe 1 Jul 1974-31 
December 1974, 1 :24165 (ADS -010516 
GAS LASERS/SHOCK WAVES 
An ——— analysis of a cylindrical shock wave for use in a 
cylindrical gas dynamic laser, 1 :24187 (AD-A-014633) 
LASERS/SUPERSONIC FLOW 
Experimental investigation of the process of short 
iffusers for gas dynamic lasers, 1 :24186 (AD-A-014556) 
GAS OILS/DISTILLATION 
Chemicals from coal, 1 :22504 (ERDA-76-33-3) 
GAS OILS/HYDROCRACKING 
Chemicals from coal, 1 :22504 (ERDA-76-33-3) 
GAS TURBINES/COMBUSTION CHAMBERS 
Combustion apparatus for gas turbine engines (Patent), 1 :23614 
Combustion chamber for gas turbines and the like having a 
fluidized burner bed (Patent), 1 :24132 
GAS TURBINES/CONTROL SYSTEMS 
Fuel control system for gas turbine engine (Patent), 1 :23606 
Gas turbine control (Patent), 1 :23604 
GAS TURBINES/DESIGN 
Convertible hydrogenator and gas turbine (Patent), 1 :23594 
Externally fired gas turbine for modular integrated utility system, 
1 :22585 (ERDA-76-31-3) 
Gas turbine engine for vehicle propulsion (Patent), 1 :23595 
Gas turbine engines (Patent), 1 :23596 
GAS TURBINES/FUEL SYSTEMS 
Combustion method and apparatus (Patent), 1 :23607 
Fluidic gas turbine fuel control (Patent), 1 :23612 
Fuel control system for gas turbine engine (Patent), | :23606 
Fuel control system for gas turbine engine aoe 1 :23611 
Gas turbine engine fuel control systems (Patent), 1 :23609 
Gas turbine control (Patent), 1 :23652 


ERA Vol. 1, No. 11 


GAS TURBINES/GAS FLOW 
Single wheel _ turbine topping unit for coal burning power 
plants. Progress report, 1 :23191 (ORO-4959-1) 
GAS TURBINES/HEAT EXCHANGERS 
Regenerative heat exchanger of a gas turbine (Patent), | :23613 
GAS TURBINES/HYDROGEN FUELS 
Convertible hydrogenator and gas turbine (Patent), 1 :23594 
GAS TURBINES/POLLUTION CONTROL EQUIPMENT 
Combustion method and apparatus (Patent), | :23607 
Gas turbine control (Patent), 1 :23652 
GAS TURBINES/RESEARCH 
Baseline gas turbine development program 
progress report, January 31, 1943, 1 °F 23590 2749-T1) 
Baseline Gas Turbine Development Program seventh quarterly 
progress report, 1 :23593 (COO-2749-T7) 
Baseline Gas Turbine Development Program fourth quarterly 
progress report, 1 :23591 (COO-2749-T4) 
Baseline Gas Turbine Development Program fifth quarterly 
progress report, 1 :23592 (COO- 
Single wheel gas turbine topping unit for coal burning power 
plants. Progress report, 1 :23191 (ORO-4959-1) 
GAS TURBINES/TUBES 
Flame tubes for gas turbine engines (Patent), 1 :23610 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/WELDING 
Welding program for supporting a large plant expansion 
(CIP/CUP), 1 :22886 (K-M-6128) 
GASEOUS WASTES 
See also FLUE GAS 
OFF-GAS SYSTEMS 
Method for removing SO, from gases, | :24471 
Wet scrubber apparatus, | :24472 
GASEOUS WASTES/CHEMICAL ANALYSIS 
Reactor contributions to atmospheric noble gas eg | 
levels (*7Ar, *Ar, /sup 131m/Xe, /sup e), 
1 :24490 (CONF-730915- ) 
GASEOUS WASTES/DEPOSITION 
Dry deposition processes on vegetation canopies (Atmospheric 
gases and particles), 1 :24432 (CONF-740921-) 
GASEOUS WASTES/DIFFUSION 
Suspended particle interactions and uptake in terrestrial plants, 
1 :24438 (CONF-740921-) 
GASEOUS WASTES/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 
GASEOUS WASTES/ENVIRONMENTAL EFFECTS 
Considerations in siting long-term radioactive noble as storage 
facilities (*Kr), 1 :24493 (CONF-730915-) 
GASEOUS WASTES/RADIATION MONITORING 
Reactor contributions to atmospheric noble radioactivity 
levels (77Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/Xe, Xe), 
1 :24490 (CONF-730915- ) 
GASEOUS WASTES/SAMPLING 
Self absorption and geometric correction factors for reactor off- 
o_ relative to NBS standards, 1 :23337 (CONF- 
15-) 
GASEOUS WASTES/STACK DISPOSAL 
Emission control method and apparatus for smokestacks or 
other waste gas discharge stacks (Patent), 1 :23219 
GASEOUS WASTES/WASTE STORAGE 
Considerations in siting long-term radioactive noble as storage 
facilities (*Kr), 1 :24493 ) 
GASES 
See also AIR 
NATURAL GAS 
GASES/CHEMICAL REACTIONS 
Effectiveness factors in gas-solid reaction. Progress report, June 
1, 1975-February 29, 1976, 1 :22989 (ORO-4945-2) 
Gas-solid reaction processes in reactions for hydrogen 
production in thermochemical cycles, 1 :22988 (ORO-4945-1) 
GASES/CONTAINMENT SYSTEMS 
ertified system: documentation and documentation control 
(15 Feb 1974) (Engineering Materials) (Text (5 pages)), 1 
:24116 (CAPE-2504) 
Certified gas system: quality control (26 Feb 1974) (Engineering 
Materials) (Text (8 pages)), 1 :24117 (CAPE-2505) 
Thermocouple gage tube for use in a vacuum-pressure 
environment (specifications) (3 Jun 1971) (Engineering 
Materials) (Text (4 pages)), 1 :24263 (CAPE-2506) 
GASES/DEPOSITION 
Profile methods of dry deposition measurement (Gases and 
particles from atmosphere onto natural surfaces), 1 :24436 
(CONF-740921-) 
GASES/DIFFUSION 
Experimental study on exchange of gas, heat, and moisture at 
the ground surface, 1 :24460 (CONF-740921-) 
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GASES/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 
GASOLINE/ADDITIVES 
ea of fatty acids as gasoline additives (Patent), 
Fuel compositions and additive mixtures containing 
carboxymethoxy propanedioic acid esters for alleviation of 
exhaust gas catalyst Plugging | (Patent), 1 :23676 
GASOLINE/DESULFURIZATION 
Desulfurization of gasoline, 1 :23675 
GASOLINE/ECONOMIC ELASTICITY 


GASOLINE/REFORMER PROCESSES 
Hydrocarbon conversion with a trimetallic catalytic composite 
(Patent; catalysts), 1 :22778 
Hydrocarbon conversion with an acidic multimetallic catalytic 
composite (Patent; catalysts), 1 :22781 
Superactive acidic bimetallic catalytic composite and use thereof 
in conversion of hydrocarbons (Patent), 1 :22804 
GASOLINE/SOCIO-ECONOMIC FACTORS 
Population density and energy prices, 1 :23443 
GASOLINE/SYNTHESIS 
with a portion of the feed added 


Pat efficiency and 
gasoline 1 :22790 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/ACUTE IRRADIATION 
Dosimetry of internal emitters (Bata sources), 1 :24754 (BNWL- 
2000( Pt.4)) 
GASTROINTESTINAL TRACT/BIOLOGICAL RADIATION 
EFFECTS 


Case of ee cesium-137 exposure of rare anatomical 
localization, 1 :24752 
GASTROINTESTINAL TRACT/CHRONIC IRRADIATION 
Dosimetry of internal emitters (Bata sources), 1 :24754 (BNWL- 
2000(Pt.4)) 
GASTROINTESTINAL TRACT/RADIATION INJURIES 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
GCFR REACTOR/FUEL ELEMENT FAILURE 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
November 1, 1975-January 31, 1976, 1 :23262 (GA-A-13815) 
GCFR REACTOR/FUEL ELEMENTS 
Gas-Cooled Fast Breeder Reactor. eon progress report, 
November 1, 1975-January 31, 1976, 1 :23262 (GA-A-13815) 
GCFR REACTOR/RADIATION STREAMING 
Analysis of the GCFR pin streaming experiment performed at 
the TSF, 1 :23255 (CONF-760622-10) 
GCFR REACTOR/REACTOR CORES 
Gas-Cooled Fast Breeder Reactor. Q progress report, 
November 1, 1975-January 31, ‘1976, 1 :23262 (GA-A-13815) 
GCFR REACTOR/REACTOR R SAFETY 
Gas-Cooled Fast Breeder Reactor. Quarterly progress repo 
November 1, 1975-January 31, 1976, 1 :23262 (GAA 13815) 
GCFR REACTOR/SHIELDS 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
November 1, 1975-January 31, ‘1976, 1 :23262 (GA-A-13815) 
GCFR TYPE REACTORS/FUEL RODS 
Gas-cooled fast reactor program progress report for January 1, 
1974-June ot 1975, 1 :23266 (ORNL-5119) 
Measured inte mal gas-flow conductance of an operating GCFR 
fuel rod, 1 :23256 (CONF-760622-11) 
GCFR TYPE REACTORS/PRESSURE VESSELS 
Gas-cooled fast reactor program progress report 
1974-June 30, 1975, 1 :23266 (ORNL-5119) 
GCFR TYPE REACTORS/REACTOR CORES 
Gas-cooled fast reactor program progress report for January 1, 
1974-June 30, 1975, 1 :23266 (ORNL-5119) 
GCFR TYPE 
Gas-cooled fast reactor pro; progress report 
1974-June 30, 1975, 1 23266 (ORNL-5119) 
GE(LI) DETECTORS 
See LI-DRIFTED GE DETECTORS 
GELS/CHEMICAL RADIATION EFFECTS 
Process for radiation grafting hydrogels onto organic polymeric 
substrates (Patent), 1 :24089 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 


for January 1, 


for January 1, 
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GENES/BIOLOGICAL EFFECTS 
Effect of genes controlling radiation sensitivity on chemically 
induced mutations in Saccharomyces cerevisiae (UV 
radiation), 1 :24695 
GEOCHEMISTRY/MEETINGS 
Nuclear techniques in geochemistry and geophysics. Panel 
proceedings series. Proceedings of a panel on nuclear 
techniques in geochemistry and geophysics held in Vienna, 
November 25-29, 1974, 1 :24785 (STI/PUB-425) 
GEOCHEMISTRY /RESEARCH PROGRAMS 
Geosciences research at Los Alamos related to non-nuclear 
energy, 1 :23137 (LA-UR-76-1327) 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/EVALUATION 
Definition of an ocean mining site, 1 :24556 
GEOLOGIC _DEPOSITS/FRACTURE PROPERTIES 
duced fractures of selected announced underground 
‘nuclear tests, Yucca Flat, Nevada Test Site, Nevada, January- 
December 1974, 1 :24808 (USGS-474-209) 
GEOLOGIC FAULTS/ORIGIN 
Sinuosity of strike-slip fault traces (California earthquake 
simulation studies; San Andreas fault), 1 :24805 
GEOLOGIC STRUCTURES/NATURAL CONVECTION 
Boundary layer solutions for natural convection in porous media, 
1 :24922 (SAND-76-0075) 
GEOLOGICAL SURVEYS/INFORMATION SYSTEMS 
Application of the ORRMIS geographical digitizing and 
information system using data from the Carets Project, 1 
:24525 (ORNL/RUS-12) 
GEOMAGNETIC FIELD/VARIATIONS 
Catalog of standard geomagnetic variation data, 1 :24846 
(COM-75-50279-49/SL ) 


GEOPHYSICAL SURVEYS 
See also GRAVITY SURVEYS 
SEISMIC SURVEYS 
GEOPHYSICAL SURVEYS/EQUIPMENT 
— system for subsea survey and mineral exploration, 1 
:22617 


GEOPHYSICS/MEETINGS 
Nuclear techniques in geochemistry and geophysics. Panel 
proceedings series. Proceedings of a panel on nuclear 
techniques in geochemistry and geophysics held in Vienna, 
November 25-29, 1974, 1 :24785 (STI/PUB-425) 
GEOPHYSICS/RESEARCH PROGRAMS 
Geosciences research at Los Alamos related to non-nuclear 
energy, 1 :23137 (LA-UR-76-1327) 
GEOPRESSURED SYSTEMS/PERMEABILITY 
Development of an assessment methodology for ressured 
zones of the upper Gulf Coast based on a study of abnormally 
pressured Sa fields in South Texas. Progress report, 1 March 
1976-31 ay 1976, 1 :23136 (COO-2687-4) 
GEOPRESSURED SYSTEMS/POWER POTENTIAL 
Geology and potential uses of the geopressure resources of the 
Gulf Coast (6,000 MW-centuries of recoverable electric 
energy, 200 Tcf of methane), 1 :23134 (UCID-17163) 
GEOPRESSURED SYSTEMS/RESEARCH PROGRAMS 
Geopressured resource R and D, 1 :23520 (JPL-5040-6( Vol.3)) 
GEOPRESSURED SYSTEMS/TECHNOLOGY ASSESSMENT 
Development of an assessment methodology for geopressured 
— woh: _ upper Gulf Coast based on a study of abnormally 
elds in South Texas. Progress report, 1 March 
1976-31 1 May 1976, 1 :23136 (COO-2687-4) 
GEOTHERMAL ENERGY 
Geothermal world directory, 1°:23130 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, 1 :23505 
GEOTHERMAL ENERGY/AVAILABILITY 
Geothermal energy as an ‘alternative’ source, 1 :23529 
GEOTHERMAL ENERGY/ECONOMICS 
Potential national benefits of geotherma! electrical energy 
production from hydrothermal resources in the West, 1 
:23131 (BNWL-SA-5798) 
GEOTHERMAL ENERGY/ELECTRIC POWER 
Potential national benefits of geothermal electrical energy 
production from hydrothermal resources in the West, | 
:23131 (BNWL-SA-5798) 
GEOTHERMAL ENERGY/EXPLOITATION 
Geothermal energy as an ‘alternative’ source, 1 :23529 
GEOTHERMAL ENERGY/FORECASTING 
Influence of alternative technologies on energy supply, 1 :23473 
= energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 
) 


GEOTHERMAL ENERGY/GOVERNMENT POLICIES 
“ai laws and regulations, 1 :23524 (JPL-5040- 
o1.3)) 


GEOTHERMAL ENERGY/INFORMATION SYSTEMS 


GEOTHERMAL ENERGY/INFORMATION SYSTEMS 
GEODOC: the GRID document file, record structure and data 
element description, 1 :23128 (LBL-4432) 
GEOTHERMAL ENERGY/LEGISLATION 
Geothermal Energy Research,Development, and Demonstration 
Act of 1974, 1 :23528 (JPL-5040-6(Vol.3)) 
on 
mary 0 ‘A patent policy relevant to geothermal energy, 
1 23522 (JPL-5040-6( Vol.3)) 
GEOTHERMAL ENERGY/PLANNING 
Electric utilities, 1 :23518 (JPL-5040-6( Vol.3)) 
definition for the of geothermal energy. 
Volume I. Background and program definition summary, | 
:23511 (JPL-5040-6(Vol.1)) 
Program definition for the pe nay, nee of geothermal energy. 
Volume II. Program definition development rationale and 


subprogram descriptions, 1 :23512 (JPL-5040-6(Vol.2)) 
definition for the development of geothermal 
Volume Ill. Appendixes, 1 :23513 (JPL-5040-6( Vol.3)) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Geothermal project summaries. Geothermal energy research, 
development, and demonstration program, | :23132 (ERDA- 


76-53) 
Geothermal energy. A national proposal for geothermal 
resources research, | :23133 (NSF/RA/N-73-003) 
definition for the development of geothermal energy. 
Volume I. Background and program definition summary, | 
:23511 (JPL-5040-6(Vol.1)) 
definition for the development of geothermal energy. 
Volume II. Program definition development rationale and 
subprogram descriptions, | :23512 (JPL-5040-6(Vol.2)) 
Program definition for the development of geothermal energy 
Volume Ill. Appendixes, 1 :23513 (JPL-5040-6( Vol.3)) 
Research and development, | :23517 (JPL-5040-6(Vol.3)) 
GEOTHERMAL ENERGY/STANDARDIZED TERMINOLOGY 
Development of a geothermal thesaurus, | :23129 (LBL-4605) 
GEOTHERMAL ENERGY/USES 
Geothermal energy. A national proposal for geothermal 
resources research, | :23133 (NSF/RA/N-73-003) 
Industrial low temperature utilization of geothermal resources, 1 
:23145 (UCRL-78271) 
Nonelectric geothermal market, 1 :23519 3)) 
GEOTHERMAL ENERGY CONVERSION/BIN. FLUID 
SYSTEMS 
Conversion cycle analysis, 1 :23526 (JPL-5040-6( Vol.3)) 
Electric ‘a generation from geothermal hot water deposits, | 
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GEOTHERMAL ENERGY CONVERSION/ECONOMICS 
Nonelectric geothermal market, 1 :23519 (JPL-5040-6( Vol.3)) 
GEOTHERMAL ENERGY CONVERSION/ENVIRONMENT AL 
EFFECTS 
Community planning, | :23521 (JPL-5040-6( Vol.3)) 
Environmental laws and regulations, 1 :23524 (JPL-5040- 
6(Vol.3)) 
GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 
SYSTEMS 
Conversion cycle analysis, 1 :23526 (JPL-5040-6( Vol.3)) 
Electric power generation from geothermal hot water deposits, | 
123141 
GEOTHERMAL ENERGY CONVERSION/FORECASTING 
Projection of attainable geothermal energy development and use, 
1 :23527 (JPL-5040-6( Vol.3)) 
GEOTHERMAL ENERGY CONVERSION/HEAT 
EXCHANGERS 
Research and development, | :23517 (JPL-5040-6(Vol.3)) 
GEOTHERMAL ENERGY CONVERSION/PLANNING 
Geothermal plant development timelines (For electric and 
nonelectric uses), 1 :23515 (JPL-5040-6( Vol.3)) 
Nonelectric geothermal market, | :23519 (JPL-5040-6( Vol.3 )) 
GEOTHERMAL ENERGY CONVERSION/REGULATIONS 
Environmental laws and regulations, 1 :23524 (JPL-5040- 
6(Vol.3)) 
GEOTHERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
Program definition for the development of geothermal energy 
Volume III. Appendixes, 1 :23513 (JPL-5040-6( Vol.3)) 
GEOTHERMAL ENERGY CONVERSION/SOCIO-ECONOMIC 


FACTORS 
Community p , 1 :23521 (JPL-5040-6( Vol.3)) 


GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 


Electric power generation from geothermal hot water deposits, | 
:23141 
Research and development, | :23517 (JPL-5040-6(Vol.3)) 
GEOTHERMAL EXPLORATION 
Geothermal plant development timelines (For electric and 
nonelectric uses), 1 :23515 (JPL-5040-6(Vol.3)) 
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Leasing and exploration, | :23516 (JPL-5040-6( Vol.3)) 
Research and development, | :23517 (JPL-5040-6(Vol.3)) 
GEOTHERMAL EXPLORATION/PLANNING 

Program definition for the development of geothermal energy. 
Volume II. Program definition development rationale and 
subprogram descriptions, 1 :23512 GPL: 5040-6( Vol.2)) 

Program definition for the development of geothermal energy. 
Volume III. Appendixes, 1 :23513 (JPL-5040-6(Vol.3)) 

GEOTHERMAL EXPLORATION/REGULATIONS 

Impact of state and federal law on development of geothermal 
resources in Texas. Project L/R-9, final report, 1 :23140 
(NSF-RA-N-74-244) 

GEOTHERMAL EXPLORATION/RESEARCH PROGRAMS 

Geothermal project summaries. Geothermal energy research, 
—_— and demonstration program, | :23132 (ERDA- 

Geothermal energy. A national for geothermal 
resources research, | :23133 (NSF/RAJN- 73-003) 

Marysville, Montana geothermal project. First annual report, 
part I, 1 :23139 (NSF-RA-N-74-03 la) 

GEOTHERMAL FIELDS/INFRARED SURVEYS 

Marysville, Montana geothermal project. First annua! report, 

part I, 1 :23139 (NSF-RA-N-74-03 1a) 
GEOTHERMAL POWER PLANTS 

Program definition for the development of geothermal energy. 
Volume I. Background and program definition summary, | 
:23511 (JPL-5040-6(Vol.1)) 

Program definition for the development of geothermai energy. 
Volume Il. Program definition development rationale and 
subprogram descriptions, | :23512 (JPL-5040-6( Vol.2)) 

Program definition for the development of geothermal energy. 
Volume Ill. Appendixes, 1 :23513 (JPL-5040-6( Vol.3)) 

GEOTHERMAL POWER PLANTS/ECONOMICS 
Elementary treatment of the economics of geothermal power 
production, 1 :23525 (JPL-5040-6( Vol.3)) 
GEOTHERMAL POWER PLANTS/FINANCING 
Electric utilities, 1 :23518 (JPL-5040-6( Vol.3)) 
GEOTHERMAL POWER PLANTS/INVESTMENT 

Factors affecting the development of known geothermal 

ts, 1 :23523 (JPL-5040-6(Vol.3)) 
GEOTHERMAL POWER PLANTS/PLANNING 

Geothermal plant development timelines (For electric and 
nonelectric uses), 1 :23515 (JPL-5040-6( Vol.3)) 

Implications of the 1985 goal and updated sensitivity analysis, | 
:23514 (JPL-5040-6(Vol.3)) 

GEOTHERMAL POWER PLANTS/POWER GENERATION 

Potentiai national benefits of geothermal electrical energy 
production from hydrothermal resources in the West, | 
:23131 (BNWL-SA-5798) 

GEOTHERMAL POWER PLANTS/STEAM TURBINES 

Geothermal energy, 1 :23143 (ERDA-76-98) 

Steam turbine materials, 1 :23144 (ERDA-76-98) 

GEOTHERMAL RESOURCES 

Geopressured resource R and D, | :23520 (JPL-5040-6(Vol.3)) 

Program definition for the development of geothermal energy. 
Volume I. Backg d and program definition summary, | 

23511 (JPL- 5040-6(Vol. 1)) 

Program definition for the development of geothermal energy. 
Volume II. Program definition development rationale and 
subprogram descriptions, | :23512 (JPL-5040-6( Vol.2)) 

Program definition for the development of geothermal energy. 
Volume III. Appendixes, 1 :23513 (JPL-5040-6(Vol.3)) 

Research and development, | :23517 (JPL-5040-6( Vol.3)) 

GEOTHERMAL RESOURCES/AVAILABILITY 

Potential national benefits of geothermal electrical energy 
production from hydrothermal resources in the West, 1 
:23131 (BNWL-SA-5798) 

GEOTHERMAL RESOURCES/BUDGETS 

Geothermal energy. A national proposal for geothermal 

resources research, | :23133 (NSF/RA/N-73-003) 
GEOTHERMAL RESOURCES/ECONOMIC DEVELOPMENT 

Geothermal energy. A national proposal for geothermal 

resources research, | :23133 (NSF/RA/N-73-003) 
GEOTHERMAL RESOURCES/INVESTMENT 
Factors affecting the development of known geothermal 
ts, 1 :23523 (JPL-5040-6( Vol.3)) 
GEOTHERMAL RESOURCES/LAND LEASING 
Leasing and exploration, 1 :23516 (JPL-5040-6( Vol.3)) 
GEOTHERMAL RESOURCES/PLANNING 

Implications of the 1985 goal and updated sensitivity analysis, | 
:23514 (JPL-5040-6(Vol.3)) 

GEOTHERMAL RESOURCES/POWER POTENTIAL 

Geology and potential uses of the geopressure resources of the 
Gulf Coast (6,000 MW-centuries of recoverable electric 
energy, 200 Tcf of methane), | :23134 (UCID-17163) 


- GEOTHERMAL RESOURCES/REGULATIONS 
Factors affecting the development of known 
prospects, 1 :23523 (JPL-5040-6( Vol.3)) 
GEOTHERMAL RESOURCES/RESEARCH PROGRAMS 
Geothermal energy. A national proposal for geothermal 
resources research, | :23133 (NSF/RA/N-73-003) 
Projection of attainable geothermal energy development and use, 
1 :23527 (JPL-5040-6( Vol.3)) 
GEOTHERMAL SPACE HEATING 


geothe: 
GEOTHERMAL SPACE HEATING/INVESTMENT 
Factors affecting the development of known 
1 :23523 (JPL-5040-6(Vol.3)) 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/FORECASTING 
Projection of attainable geothermal energy development and use, 
1 :23527 (JPL-5040-6( Vol.3)) 
GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Research and development, | :23517 (JPL-5040-6(Vol.3)) 
GEOTHERMAL WELLS/WELL DRILLING 
Research and development, | :23517 (JPL-5040-6( Vol.3)) 
GEOTHERMAL WELLS/WELL LOGGING 
Research and development, :23517 3)) 
GERMAN FEDERAL REPUBLIC/SOLAR E 
Utilization of solar enegy, 1 :23029 MERDAt1 144) 
GERMANIUM/DEPOSITION 
- Coating science and technology. Final report, 25 Apr 1973-31 
Dec 1974, 1 :23990 (AD-A-010457) 
GERMANIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
GERMANIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
GERMANIUM/PHOTOELECTRON SPECTROSCOPY 
Extrinsic and intrinsic electron energy losses in metal x-ray 
photo-electron spectra, 1 :24858 
GERMANIUM/PHOTON-ATOM COLLISIONS 
Extrinsic and intrinsic electron energy losses in metal x-ray 
photo-electron spectra, 1 :24858 
GERMANIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
GERMANIUM 74/ENERGY LEVELS 
Nuclear data sheets for A = 74, 1 :25002 
GERMANIUM 74/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 74, 1 :25002 
GERMANIUM ALLOYS/BONDING 
Aluminum for bonding Si-Ge alloys to graphite (Patent), 1 
123544 
GERMANIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Method for preparing high transition temperature Nb;Ge 
superconductors (Patent application), 1 :23705 
GERMANIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Correlations between the transition temperature of NbsGe and 
the normal-state resistivity, 1 :23791 
GERMANIUM ALLOYS/ELECTRICAL PROPERTIES 
Electrical switching in bulk samples of 0.15As-0.12Ge-0.73Te 
glass, 1 :24000 (IS-T-724) 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Correlations between the transition temperature of NbsGe and 
the normal-state resistivity, 1 :23791 
GERMANIUM COMPOUNDS/DOMAIN STRUCTURE 
Germanium-substituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y ,Eu, 
(Lu, Tm), Ca (Fe, Ge)sO;3), 1 :24016 
speed bubble garnets based on large gyromagnetic ratios 
(high g) (Euy.4sY films), 1 :24014 
Static and dynamic properties of magnetic bubble domains in 
Sm, Ca, Ge-substituted iron garnet films (Y ;.eSmo. 
Fe,Ge,OBY 12), 1 :24015 
GERMANIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
Threshold switching in the amorphous semiconductor As,sTe79G 
1s and in the organic semiconductor melanin, 1 :23999 (IS-T- 


709) 
GERMANIUM COMPOUNDS/MAGNETIC PROPERTIES 


Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 


GOLD/PHYSICAL RADIATION EFFECTS 


GERMANIUM OXIDES/ELECTRON COLLISIONS 

Photoemission and energy loss spectroscopy of oxide formation 
on Si and Ge surfaces, 1 :24853 

GERMANIUM OXIDES/PHOTOEMISSION 

Photoemission and energy loss spectroscopy of oxide formation 

on Si and Ge surfaces, 1 :24853 
GERMANY (FEDERAL REPUBLIC) 

See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 

See TUMOR CELLS 
GLASS/ELECTRICAL PROPERTIES 

Electrical switching in bulk samples of 0.15As-0.12Ge-0.73Te 
glass, 1 :24000 (IS-T-724) 

GLASS/FABRICATION 

Electric furnace for the production of quartz glass cylinders 
(Patent), 1 :24136 (SAND-76-6025) 

Process and equipment for the fabrication of vitreous 
(Patent translation), 1 :23957 (SAND-76-6026) 

GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/DESIGN 
Steel glove box (9 Mar 1972) (Engineering Materials) (56 
drawings), 1 :24150 (CAPE-2489) 
GLOW DISCHARGES/EXCITED STATES 
A glow discharge in helium at cryogenic temperatures, 1 :25101 
GLOW DISCHARGES/METASTABLE STATES 

Effect of ionizing collisions of metastables on the electron 
= function in a cryogenic helium discharge, 1 
725106 

GLUCOSE/FERMENTATION 

Fermentation kinetics and process economics for the production 

of ethanol, 1 :23007 (LBL-4480) 
GOLD/CRYSTAL DEFECTS 

Study of clusters in ion irradiated gold, 1 :23842 (CONF- 

751006:P 1) 
GOLD/DISLOCATIONS 

Dislocation structure of low angle (110) twist boundaries and its 

relationship to the O-Lattice, | :23729 
GOLD/ELECTRON COLLISIONS 

Optical constants of metals in the vacuum uv spectral region 
determined by energy loss ee of fast electrons scattered 
around the forward direction, 1 :23771 

GOLD/INTERSTITIALS 

Investigation of interstitials in metals by means of 

elastoresistivity (Neutrons), 1 :23714 (CONF-751006-P1) 
GOLD/ION COLLISIONS 
Emission of electrons as a result of interaction of fission 
fragments with single crystals, 1 :25032 
GOLD/OPTICAL PROPERTIES 
Optical constants of metals in the vacuum uv spectral region 
determined by energy loss ~~ ee of fast electrons scattered 
around the forward :23771 
GOLD/PERMEABILITY 

Trapping of deuterium during permeation through gold, | 

:23789 
GOLD/PHYSICAL RADIATION EFFECTS 

Defect distributions in self-ion irradiated gold by the channeiing 
technique, 1 :23844 (CONF-751006-P1) 

Determination of single interstitial and single vacancy migration 
temperature by electron damage rate experiments at different 
temperatures in Cu, Ag, Au, Mo, Re, | :23877 (CONF- 
751006-P1) 

Direct evidence for vacancy clustering in electron irradiated 
copper by positron annihilation, 1 :23924 (CONF-751006-P2) 

Effect of impurities on recovery stages in electr diated 
gold, 1 :23882 (CONF-751006-P1) 

Electron radiation damage of metals and nature of point defects 
by high voltage electron microscopy (Electrons), 1 :23891 
(CONF-75 1006-P2) 

Energetic displacement cascades at elevated temperature (Self 
ion bombardment), 1 :23841 (CONF-751006-P1) 

Fission neutron sputtering of gold, 1 :23845 (CONF-751006-P1) 

Interstitials in pure metals, | :23861 (CONF-751006-P1) 

Long-range interaction between radiation-induced point defects 
and dislocations (Electrons), 1 :23906 (CONF-751006-P2) 

Radiation annealing in Ag and Au due to energetic displacement 
cascades (150 keV protons and approximately 540 keV self- 
ions), 1 :23917 (CONF-751006-P2) 

Stacking fault tetrahedra in Au created as a consequence of 
dynamic vacancy injection during sub-threshold irradiation in 
the HVM, | :23846 (CONF-751006-P1) 

Study of clusters in ion irradiated gold, 1 :23842 (CONF- 
751006-P1) 

Very low temperature electron irradiation and annealing of gold 
and lead, 1 :23862 (CONF-751006-P1) 
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X-ray investigation of interstitials and interstitial clusters after 
low temperature electron irradiation and thermal annealing of 
gold, 1 :23853 (CONF-751006-P1) 

GOLD/REFLECTIVITY 
Electroreflectance of single crystal metals, 1 :23777 
Thermoreflectivity spectrum of Au from 6 to 35 eV. 1 :23770 

GOLD/SPUTTERING 
Fission neutron sputte: of gold, 1 :23845 (CONF-751006-P1) 

GOLD/STACKING FAULTS 
Oriented stacking fault tetrahedra in electron irradiated gold, 1 

123893 (CONF-751006-P2) 

Stacking fault tetrahedra in Au created as a consequence of 
dynamic vacancy injection during sub-threshold irradiation in 
the HVM, | :23846 (CONF-751 Pi) 

GOLD/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, 1 :24042 (BNWL-2000(Pt.4)) 

GOLD ALLOYS/CRYSTAL LATTICES 
Optical microdiffraction in lattice image analysis (Ordered 

Mg;Cd; spinodal Au-Ni), 1 :23722 (LBL-4964) 

GOLD ‘ALLOY S/PHYSICAL RADIATION EFFECTS 

Cyclotron irradiation of CusAu alloys at low temperatures 
(Protons, a particles), 1 :23885 (CONF-751006-P1) 

Displacement cascades in an ordered alloy Cu3Au as revealed by 
transmission electron microscopy (Copper ions), 1 :23840 
(CONF-751006-P1) 

Interpretation of the experiments by Isebeck, Aspeling and Piani 
(IAP) (Thermal neutrons), 1 :23875 (CONF-751006-P1) 
Isothermal and isochronal recovery between 40 K and 80 K in 
Cu and CuAu after thermal neutron irradiation, 1 :23874 

(CONF-75 1006-P 1) 

Radiation enhanced diffusion and the effectiveness of 14-MeV 
neutrons, | :23916 (CONF-751006-P2) 

Vacancies and self-interstitials in coppe: one alloys (Neutrons 
or electrons), 1 :23859 (CONF-751 Pi) 

GOLD ORES/GEOLOGICAL SURVEYS 
Detrital gold, uranium, and pyrite concentrations related to 

sedimentology in the precambrian Vaal Reef placer, 
—- South Africa (Extracted from Ph.D. thesis), 1 
ADS 


See also OVARIES 
TESTES 
GONADS/SHIELDING 

BRH Gonad Shielding 
(DHEW/FDA-76-8026) 

Task force’s viewpoint of the current BRH P . Gonad 
shield, Part F, 1 :24714 (DHEW/FDA-76-8026) 

GRAIN BOUNDARIES/RESEARCH PROGRAMS 

Structure and properties of grain boundaries. Progress olan 

May 1, 1975-January 31, 1976, 1 :25048 (COO-2679- 
GRANULOCYTES 

See LEUKOCYTES 
GRAPHITE 

See also PYROLYTIC CARBON 

Cesium diffusion in fuel element graphite A3, 1 :23251 (ORNL- 

tr-4176) 
GRAPHITE/BRAZING 
Brazing graphite to graphite (Patent), 1 :23993 
GRAPHITE/DESORPTION 
Cesium desorption from fuel element graphite A3, 1 :23250 
(ORNL-tr-4178) 
GRAPHITE/ELECTRON SPECTROSCOPY 
Plasmon effects in electron spectroscopy of graphite, 1 :24005 
GRAPHITE/EMISSIVITY 
Integral hemispherical degree of blackness of graphites, 1 :24007 
GRAPHITE/FAILURES 
Investigation of the failure of carbon-graphite materials at high 
temperatures, 1 :24008 
GRAPHITE/THERMAL CONDUCTIVITY 
Phonon scattering in graphite, 1 :24001 (LA-6314) 
GRAPHITE/THERMODYNAMIC PROPERTIES 

Evaluation of selected refractories as high temperature 
thermophysical property calibration materials. Final report, 1 
Jun 1972-1 Dec 1973, 1 :23761 (AD-A-016472) 

GRASS/BIOMASS 

Sea grass bed communities of Jobos Bay (Thalassia testudinum), 

1 :24554 (PRNC-196(Vol.1)) 
GRASS/COMMUNITIES 
Sea grass bed communities of Jobos Bay (Thalassia testudinum), 
1 :24554 (PRNC-196(Vol.1)) 
GRASS/CONTAMINATION 
ition and biological half-life of elemental iodine on grass 
and clover, | :24773 (CONF-740921-) 

Investigation of the unusual behavior of cesium-137 and other 
radionuclides in the Florida environment. Progress report, 
September 1, 1975-August 31, 1976 (Digitaria decumbens, 
Paspalum notatum), | :24772 (ORO-4066-9) 


: where it has led, 1 :24715 
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GRASS/DISTRIBUTION 
Sea grass bed communities of Jobos Bay (Thalassia testudinum), 
1 :24554 196(Vol.1)) 


GRASS/N ION 

7 ogres = report, 1 July 1975-30 June 1976, 1 :24550 (ORO- 
GRASS/POLLUTION 

Some ical aspects of pollutant deposition rates 


near the surface, 24449 FCONF-740921. ) 
GRAVITY SURVEYS/DATA PROCESSING 
Trend analysis and fast fourier interpretation of marine gravity 
measurements, | :24800 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
See also LAKE MICHIGAN 
GREAT LAKES/WATER POLLUTION 
Dry deposition over the Greak Lakes, 1 :24445 (CONF-740921- 


) 
GREENE COUNTY REACTOR/ENGINEERED SAFETY 
SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
GREENE COUNTY REACTOR/REACTOR LICENSING 
FIND: Greene County Nuclear Power Plant, | :23286 (FIND- 
50549) 
GREENE COUNTY REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
GREENE COUNTY REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
GREENHOUSES/HEAT STORAGE 
Energy in greenhouse culture in Finland, 1 :23064 (AECL- 
5322/1) 
GREENHOUSES/SOLAR SPACE HEATING 
> greenhouse culture in Finland, 1 :23064 (AECL- 
322/1) 
Solar-power-producing mixed farming communities, 1 :23087 
GREENHOUSES/SPACE HEATING 
Economics of heat utilization for controlled environment 
production of agricultural products, 1 :23569 (AECL-5322/2) 
Existing and proposed projects within the CEGB to demonstrate 
and evaluate the potential horticulturai and other uses of 
reject heat in cooling water, 1 :23210 (AECL-5322/2) 
Use of low-grade heat in agriculture with special reference to 
the greenhouse industry, | :23203 (AECL-5322/1) 
GROUND MOTION/SIMULATION 
Transportable 56-kN 200-mm displacement hydraulic shaker for 
seismic simulation, 1 :24119 
GROUND WATER 
Transmissivity iterative calculation routine: theory and numerical 
implementation, | :24786 (BNWL-1706) 
GROUND WATER/CHEMICAL COMPOSITION 
Hydrogeologic assessment of an underground coal gasification 
roject site, Grant District, Wetzel Co., West Virginia, 1 
:22467 (MERC/T PR-76/5) 
GROUND WATER/GEOCHEMICAL SURVEYS 
Surveying constant value concentrations of hydrocarbons in 
waters (Patent), 1 :22624 
GROUND WATER/POLLUTION 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. Progress report, October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 
GROUND WATER/RADIATION MONITORING 
Environmental monitoring report on radiological status of the 
ground water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP CONSTANTS/MULTIGROUP THEORY 
LIB-IV, a library of group constants for nuclear reactor 
calculations (50-group, 101-isotope library generated with 
MINX from ENDF/B-IV), 1 :25035 (LA-6260-MS) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/EARTHQUAKES 
Evaluation of seismicity and earthquake shaking at offshore 
sites, 1 :22668 
GULF OF ALASKA/STORMS 
Unique strategy for obtaining wave and wind data in the Gulf of 
Alaska, | :24561 
OF MEXICO/PETROLEUM DEPOSITS 
Organic matter in Gulf Coast sediments, | :22616 
GULF OF MEXICO/SEISMIC SURVEYS 
Multichannel seismic reflection investigation of the western Gulf 
of Mexico, 1 :24793 


HADRON REACTIONS/ELASTIC SCATTERING 
Interactions of high energy particles with nuclei. Final report, 1 
124954 (COM-75-11366) 
HADRON REACTIONS/PARTICLE PRODUCTION 
Interactions of high energy particles with nuclei. Final report, | 
:24954 (COM-75-1 1366) 
HAFNIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
HAFNIUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, 1 :23772 
HAFNIUM OXIDES/THERMAL EXPANSION 
Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, | :23968 (LA-UR-76-1266) 
HAIR/CHEMICAL ANALYSIS 
Determination of beryllium in urine, hair, fingernail, and fecal 
samples by flameless atomic absorption spectrometry, | 
:24046 (RFP-2443) 
HALL GENERATORS 
See MHD GENERATORS 
HAMBURG SYNCHROTRON 
See DESY 
HANDS/CONTAMINATION 
Soil density meter incident, 1 :24745 (DHEW/FDA-76-8026) 
HANDS/RADIATION MONITORING 
Soil density meter incident, 1 :24745 (DHEW/FDA-76-8026) 
Walkover monitor (23 Mar 1973) (Engineering Materials) (16 
drawings; G-M and proportional counters), 1 :24333 (CAPE- 
2482) 
HANFORD — PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/RADIATION MONITORING 
Environmental monitoring report on radiological status of the 
water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 


HAPO 
(Hanford Atomic Products Operation.) 
HAPO/METEOROLOGY 
Significance of atmospheric effects of heat rejection from energy 
centers in the semi arid northwest (Fog impact on visibility), | 
:24521 (BNWL-SA-5820) 
HAPO/NUCLEAR PARKS 
Hanford Nuclear Energy Center study, 1 :23326 (BNWL-SA- 
5747) 
HAPO/RADIOACTIVE WASTE STORAGE 
Final report on investigation of stability of organic materials in 
salt cake, 1 :22914 (ARH-LD-126) 
HARBORS/WATER WAVES 
Basin oscillations in an offshore harbor, 1 :24565 
HARTSVILLE-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-! REACTOR/REACTOR SITES 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-1 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-2 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-2 REACTOR/SPECIFICATIONS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-3 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, | :23236 (ORNL/NSIC-96) 
HARTSVILLE-3 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-3 REACTOR/SPECIFICATIONS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-4 REACTOR/ENGINEERED SAFETY SYSTEMS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
HARTSVILLE-4 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 


HEAT STORAGE 


HARTSVILLE-4 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 — 
HAWAII/WIND POWER 
Wind power studies: initial regional ications. Progress 
report, January-March 1976, 1 :23150 (UCRL-50034-76-2) 
HCG/RADIOIMMUNOASSAY 
Clinical significance of a radioimmunoassay specific for HCG 
with antiserum to the B-subunit of HCG ('* tracer technique), 
1 :24652 
H-COAL PROCESS/BY-PRODUCTS 
Chemicals from coal, 1 :22504 (ERDA-76-33-3) 
H-COAL PROCESS/COAL LIQUIDS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1976, 1 :22509 (FE-1534-29) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal process, 1 :22500 (ERDA-76-33-3) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/BIOLOGICAL RADIATION EFFECTS 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
HEART/BIOMEDICAL RADIOGRAPHY 
Quantitation of intracardiac shunts by radioisotope angiograph 
(*Xe and /sup 99m/Tc tracer techniques), | :24634 
HEART/PHYSIOLOGY 
Biventricular dynamics during quantitated anteroseptal infarction 
in the porcine heart, 1 :24658 
HEART/RADIATION INJURIES 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
HEART/SCINTISCANNING 
New and efficient method for functional and morphological 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), 1 :24638 
HEAT DISTRIBUTION SYSTEMS/OPTIMIZATION 
District heating development work in Sweden, | :23206 (AECL- 
5322/2) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/DESIGN 
Engineering analysis and development of an advanced 
technology low cost dry cooling tower heat transfer surface. 
Interim report, July 1, 1974-January 31, 1976, 1 :23180 
(COO-2774-1) 
Evaluation of heat exchangers for Cresap testing, 1 :22508 (FE- 
1517-28) 
Prospects for large dry cooling towers with fine, shallow heat 
exchangers, 1 :23177 (CONF-750764-) 
Regenerative heat exchanger of a gas turbine (Patent), i :23613 
HEAT EXCHANGERS/INSPECTION 
Post-test examination of Alco-SCTI sodium-to-sodium heat 
exchanger, 1 :23267 (ORNL-5149) 
HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Dynamic responses of heat exchanger tube banks (LMFBR), 1 
:23254 (ANL-CT-76-30) 
Vibration of a group of circular cylinders in a confined fluid 
(LMFBR), | :23253 (ANL-CT-76-25) 
HEAT EXCHANGERS/STRESS CORROSION 
Heat exchanger and condenser tubing, | :23800 (ERDA-76-98) 
HEAT PIPES 
Emergency heat removal system for a nuclear reactor (Patent; 
PWR; BWR; LMFBR), | :23239 
HEAT PIPES/NEUTRON RADIOGRAPHY 
Neutron radiography with a Van de Graaff accelerator for 
aerospace applications, | :24250 
HEAT PUMPS/PERFORMANCE 
Recouping the thermal-to-electric conversion loss by the use of 
waste heat, 1 :23211 (AECL-5322/2) 
HEAT RESISTING ALLOYS/MECHANICAL PROPERTIES 
Development and implementation of a mechanical properties 
data storage and retrieval system, 1 :23742 (ORNL/TM-5330) 
HEAT RESISTING ALLOYS/PRECIPITATION HARDENING 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
HEAT SINKS/MANAGEMENT 
Significance of atmospheric effects of heat rejection from energy 
centers in the semi arid northwest (Fog impact on visibility), 1 
:24521 (BNWL-SA-5820) 
HEAT STORAGE 
Annual collection and storage of solar-heated water for the 
heating of buildings, 1 :23093 (CONF-760633-1) 
Central receiver solar thermal power system, phase 1. 
report for period ending December 31, 1975, 1 :23049 
(SAN/1110-76/T1) 
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Research on solar energy subsystems utilizing the latent 
heat of phase aaere F en pa hydrocarbons for the heating 
and cooling of buildings. Semi-annual report, September 1, 
1974-March 31, 1975, 1 :23031 (NSF-RA-N-75-055) 

Solar pilot plant, phase i. Quarterl report No. 1, July-December 
1975, 1 53048 109- 76/11) 

HEAT STORAGE/COST 

Technical and economic feasibility of thermal systems. 
Interim report, May 15, 1975-September 15, 1975, 1 :23081 
(TID-27062) 

HEAT STORAGE/EFFICIENCY 
= eed system employing supercooled fluids (Patent), 1 
HEAT STORAGE/MATHEMATICAL MODELS 

Packed bed thermal storage models for solar air heating and 

cooling systems, 1 :23032 
HEAT STORAGE/SODIUM PHOSPHATES 

Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, June 1, 1974-July 31, 1975, 1 :23411 
(NSF/RANN/SE/P-416 180-000/FR/75/1 ) 

HEAT TRANSFER/ANALYTICAL SOLUTION 

Boundary layer solutions for natural convection in porous media, 
1 :24922 (SAND-76-0075) 

HEAT TRANSFER/MATHEMATICAL MODELS 

Eddy-correlation measurements over a cooling pond with limited 
fetch, 1 :24515 (ANL-75-3(Pt.4)) 

Heat-transfer properties of an aerated water surface, 1 :24520 
(ANL-75-3(Pt.4)) 

mo — temperature of cooling ponds, 1 :24519 (ANL- 

-3(Pt.4)) 
HEAT TRANSFER/MEASURING METHODS 

Atmospheric turbulence parameters from visual resolution, 1 
:24517 (ANL-75-3(Pt.4)) 

Line averages of thermal exchanges above a cooling pond using 
= of masking by mirages, 1 245 18 (ANL-75- 

(Pt.4)) 

Some errors that can result from the use of industrial techniques 
for assessing the thermal performance of cooling ponds, | 
:24516 (ANL-75-3(Pt.4)) 

HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING 
See also DISTRICT HEATING 
PLASMA HEATING 
SPACE HEATING 
HEATING/ENVIRONMENTAL EFFECTS 
Ecological effects of local soil cooling or heating, 1 :24528 
HEATING OILS/COMBUSTION 
Emissions from domestic heating oil combustion, | :22815 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/ONE-NUCLEON TRANSFER 

REACTIONS 

New recoil effect in nucleon transfer reactions between heavy 
ions, 1 :25020 (LBL-5009) 

HEAVY ION REACTIONS/TRANSFER REACTIONS 

Polarization of single-particle states involved in heavy ion 
transfer reactions, 1 :25019 (LBL-5008) 

HEAVY IONS/COLLISIONS 
Cross sections for L-shell x-ray and Auger-electron production 
by heavy ions (50 keV to 80 MeV), | :24863 

HEAVY LEPTONS/LEPTONIC DECAY 

Study of heavy-lepton oes in e*e~ annihilation, 1 :24963 
HEAVY LEPTONS/MASS 

Study of heavy-lepton production in e*e~ annihilation, 1 :24963 
HEAVY LEPTONS/PARTICLE PRODUCTION 

Study of heavy-lepton production in e*e~ annihilation, 1 :24963 
HEAVY OILS/HYDROCRACKING 

Production of lubricating oils (Patent), 1 :22791 
HELIOSTATS/DESIGN 

Central receiver solar thermal power system, phase |! 
report for period ending December 31, 1975, 1 :23049 
(SAN/1110-76/T1) 

HELIUM/ATOM-ATOM COLLISIONS 
Inelastic collisions of excited atoms. Final report, | May 1970- 
30 Jun 1975, 1 :24886 (AD-A-015373) 
HELIUM/BIOLOGICAL EFFECTS 
Physiology of the noble gases, 1 :24755 (CONF-730915-) 
HELIUM/CHARGED-PARTICLE TRANSPORT 

Energy deposition by electrons and degradation spectra, 1 
725025 (ANL-75-60(Pt.1)) 

Variational methods for ionization yields: a numerical 
application (Summary of research activities at ANL July 74 to 
June 75), 1 :25026 (ANL-75-60(Pt.1)) 
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HELIUM/CHEMICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
HELIUM/ELECTRON-ATOM COLLISIONS 
Coincidence measurements with electron impact excitation, | 


:24901 
HELIUM/INTERMOLECULAR FORCES 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
:24062 (CONF-730915-) 
HELIUM/ION-ATOM COLLISIONS 
Negative-ion formation from dissociative collisions of H; *, H; *, 
and HD, * in Hz, He, and Xe, 1 :24910 
Radiation physics, | :24891 (BNWL-2000(Pt.4)) 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
HELIUM/IONIZATION 
Variational methods for ionization yields: a numerical 
application (Summary of research activities at ANL July 74 to 
June 75), 1 :25026 (ANL-75-60(Pt.1)) 
HELIUM/MASS SPECTROSCOPY 
Determination of trace noble gases in air and natural gas, | 
:24044 (CONF-730915-) 
HELIUM/OSCILLATOR STRENGTHS 
Correlation effects in the photoabsorption on lightest atoms, | 
:24879 
HELIUM/PHOTOELECTRIC EMISSION 
Angular distributions of 304 A photoelectrons from atoms and 
molecules, 1 :24877 
HELIUM/PHOTOIONIZATION 
Correlation effects in the photoabsorption on lightest atoms, | 
124879 
HELIUM/PHYSICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
HELIUM/RESOURCE CONSERVATION 
Helium: its conservation and its potential for future years, | 
:23579 (CONF-730915-) 
HELIUM/THERMAL DIFFUSION 
Test of intermolecular potentials for the noble gases b 
comparison with experimental thermal diffusion + a 
:24062 (CONF-730915-) 
HELIUM 3 TARGET/PION MINUS REACTIONS 
Few-body problem and pion-nuclear physics (Review), 1 :24983 
(LA-UR-76-1212) 
HELIUM 3 TARGET/PION PLUS REACTIONS 
Few-body problem and pion-nuclear physics (Review), 1 :24983 
(LA-UR-76-1212) 
HELIUM 4/USES 
Utilization of the noble gases in studies of underground nuclear 
detonations, | :24398 (CONF-730915-) 
HELIUM 4 TARGET/PION MINUS REACTIONS 
Few-body problem and pion-nuclear physics (Review), | :24983 
(LA-UR-76-1212) 
HELIUM 4 TARGET/PION PLUS REACTIONS 
Few-body problem and pion-nuclear physics (Review), | :24983 
(LA-UR-76-1212) 
HELIUM HYDRIDES/DISSOCIATION 
Dissociation of fast HeH* ions traversing thin foils, 1 :24911 
HELIUM HYDRIDES/ION-ATOM COLLISIONS 
Dissociation of fast HeH* ions traversing thin foils, 1 :24911 
HELIUM IONS/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid — (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), | :24898 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
HELIUM ISOTOPES/ISOTOPE SEPARATION 
Enriched stable isotopes of the noble gases and their uses, | 
122959 (CONF-730915-) 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Technical 
progress report, August 1, 1974-May 1, 1975 (Mice, x 
radiation), 1 :24728 (COO-3097-11) 
HEMOGLOBIN/BIOSYNTHESIS 
Analogies between the tRNA methylating enzymes and tRNA’‘s 
in embryonic and tumor tissues, 1 :24607 (COO-2066-27) 
HEPATITIS/DIAGNOSIS 
New method for the liver blood flow and colloidal radiogold 
uptake determination in chronic liver diseases ("Au tracer 
technique), 1 :24649 
HEPATOMAS/DIAGNOSTIC TECHNIQUES 
Rapid sequential liver imagine in the assessment of focal hepatic 
lesions (/sup 99m/Tc tracer techniques), | :24630 
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HEXANE/ELECTRON-MOLECULE COLLISIONS 
Apparent oscillator strength distributions derived from electron 
energy-loss measurements: methane and eta-hexane (500 eV 
electrons), 1 :24903 
HEXANE/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
HEXANE, ILLATOR STRENGTHS 
Apparent oscillator strength distributions derived from electron 
energy-loss measurements: methane and eta-hexane (500 eV 
electrons), 1 :24903 
New determinations of the oscillator strength distribution and 
— yields for methane and eta-hexane, | 
HEXANE/PHOTOIONIZATION 
New determinations of the oscillator strength distribution and 
—— yields for methane and eta-hexane, 1 
HIGH BTU GAS/PRODUCTIO 
(ERDA-76-30-3) 
Evaluation of high-Btu gasification projects, 1 :22451 (ERDA- 
76-30-3) 
HIGH ENERGY PHYSICS/POLARIZED BEAMS 
Physics with polarized beams. Report of the ANL Technical 
Advisory Panel (Research with polarized proton beams), | 
124928 "(ANL-HEP-CP-75- 73) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Physics with polarized beams. Report of the ANL Technical 
Advisory Panel (Research with polarized proton beams), | 
:24928 (ANL-HEP-CP-75-73) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-PURITY GE DETECTORS/PERFORMANCE 
HPGe C ppression and pair spectrometer, | :24359 
(UCRL- 71697) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HOLMIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, 1 :24884 
HOLMIUM/ELECTRON COLLISIONS 
loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
HOLMIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
HOLMIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
HOLMIUM 166/UPTAKE 
Accumulation of europium in tumor (Eu, mice), 1 :24765 
HOLMIUM ALLOYS/MAGNETIZATION 
Magnetic properties of rare earth (Gd, Dy, Ho, Er)-cobalt 
amorphous films, 1 :23783 
HOLMIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 
garnets, 1 :24020 
HOLMIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
HOLMIUM HYDRIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
HOLMIUM HYDRIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
HOLMIUM OXIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
HOLMIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
HOLOGRAPHY 
Environmental application of holography, 1 :24411 (BNWL- 
2000( Pt.4)) 
HOMOGENEOUS PLASMA/AMBIPOLAR DIFFUSION 
Investigation of a quasi-steady-state hydrogen plasma of a high- 
current pulsed discharge, 1 :25105 
HORDEUM 
See BARLEY 
HORMONES 
See also ESTROGENS 
INSULIN 
HORMONES/BIOLOGICAL EFFECTS 
of rabbit luteinizing hormone: the 
ed between ovulation and LH levels in serum (BA), 


HTGR TYPE REACTORS/FUEL CYCLE 


HOSE INSTABILITY/NUMERICAL SOLUTION 
Numerical investigation of hose instability of a Bennet beam 
(Beam simulation), 1 :24850 (UCID-17154) 
HOSPITALS/SAFETY 
Radioprotection of hospital workers in contact with radioactive 
patients, 1 :24726 
HOT ATOM CHEMISTRY 
(Chemical reactions of atoms or ions of high kinetic —_— 
(more than I ev) resulting from nuclear transformations.) 
HOT ATOM CHEMISTRY/MEETINGS 
Hot atom chemistry status report. Panel proceedings series. 
Proceedings of a panel on the status of hot atom chemistry 
and its aie to other fields of science and technology held 
in Vienna, May 13-17, 1974, 1 :24092 (STI/PUB-393) 
HOT LABS/DESIGN 
Radiological design of hot laboratories for plutonium and 
transplutonium elements, 1 :24149 (BNWL-SA-5652) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/TRANSPORT THEORY 
Theory of plasma transport in toroidal confinement systems, 1 
725114 
HOT WIRE ANEMOMETERS/PERFORMANCE TESTING 
Hot-wire anemometer equipment for short-fetch covariance 
applications, 1 :24589 (ANL-75-3(Pt.4)) 
HOT WORKING/PHOTOELASTICITY 
Strain distribution analysis in ring upset forging and hot-rolling 
by photoplasticity, 1 :23687 (IS-T-723) 
HOT-DRY-ROCK SYSTEMS/RESEARCH PROGRAMS 
Geosciences research at Los Alamos related to non-nuclear 
energy, | :23137 (LA-UR-76-1327) 
Geothermal project summaries. Geothermal energy research, 
= and demonstration program, 1 :23132 (ERDA- 
53) 
HOUSES/CONTAMINATION 
Kerr-McGee incident (Plutonium contamination of employee 
and her apartment), | :24747 (DHEW/FDA-76-8026) 
HOUSES/ENERGY CONSERVATION 
Energy conservation. Project L/R-3, final report, 1 :23466 (NSF- 
RA-N-74-239) 
HOUSES/ENERGY DEMAND 
Model of residential energy use in Wisconsin. Energy Systems 
and Policy Research report No. 11. IES report 37, 1 :23566 
(NSF-RA-N-74-218) 
HOUSES/POWER DEMAND 
Method and system for regulating peak residential power 
demand (Patent), 1 :23585 
HOUSES/RADIATION MONITORING 
Contribution of radon in natural gas to the dose from ai 
radon-daughters in homes, | :24484 (CONF-730915-) 
HOUSES/SOLAR AIR CONDITIONING 
Ecologic solar heated and cooled home, | :23086 
HOUSES/SOLAR SPACE HEATING 
Ecologic solar heated and cooled home, | :23086 
Heat load requirements in multi-unit housing for senior citizens, 
1 :23568 
—* buildings with solar energy, 1 :23084 


(Human placental lactogen.) 
PROCESSING 
y methods for human placental lactogen 
(HPL), insulin vitamin B,:. Simplification of sample 
preparation and data processing ('*I and *"Co tracer 
techniques), 1 :24637 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-I REACTOR 
HTGR TYPE REACTORS 
See also FULTON-1 REACTOR 
FULTON-2 REACTOR 
PEACH BOTTOM-I REACTOR 
SUMMIT-1 REACTOR 
SUMMIT-2 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/AIR FILTERS 
Filter Program, 1 :23249 (GERRSR-25) 
Post-accident recirculation air filter for separating fission 
roducts from the atmosphere of the reactor containment, | 
:23275 (GERRSR-27) 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
In-line monitoring of effluents from HTGR fuel particle 
preparation using a time-of-flight mass spectrometer, | :23247 
(CONF-760532-2) 
Methods of analyses for the chemical characterization of high 
we gas-cooled reactor fuel, 1 :23246 (CONF- 


HTGR TYPE REACTORS/FUEL CYCLE 


HTGR TYPE REACTORS/FUEL CYCLE 
Development of processes and equipment for the refabrication 
of HTGR fuels, 1 :22893 a ees 5334) 


Thorium utilization p 
period ending February 2 29. 1976 1976 Peel Recycle) 


:22898 (GA-A-13833) 

Thorium utilization — Progress report for January 1, 
1974-June 30, 1975 (Reprocessing; refabrication; recycle fuel 
irradiations), 1 :22901 (ORNL-5128) 

HTGR TYPE REACTORS/FUEL ELEMENTS 

Cesium desorption from fuel element graphite A3, 1 :23250 
(ORNL-tr-4178) 

HTGR TYPE REACTORS/GASEOUS WASTES 

Reactor contributions to atm noble gas radioactivity 
levels (Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/Xe, ™Xe), 
1 :24490 (CONF-730915-) 

HTGR TYPE REACTORS/HEAT TRANSFER 

HEXEREI: a multi-channel heat conduction convection code for 
temperature, gas-cooled reactors. Interim report, 1 :23371 
(K/CSD/TM-1) 

HTGR TYPE REACTORS/LOSS OF FLOW 

HTGR safety studies for the Division of Systems Safety, U.S. 
Nuclear Regulatory Commission. Monthly progress report for 
April 1976, 1 :23381 (ORNL/NUREG/TM. 

HTGR TYPE REACTORS/REACTOR CORES 

HEXEREI: a multi-channel heat conduction convection code for 
use in transient thermal hydraulic a sg high- 
temperature, gas-cooled reactors. Interim report, 1 :23371 
(K/CSD/TM-1) 

OSCIL: one-dimensional spring-mass system simulator for 
seismic analysis of high temperature gas-cooled reactor core, | 
:23245 (BNL-21047) 

HTGR TYPE REACTORS/REACTOR MATERIALS 
for interim methods of inelastic 
or high-tempterature reactor components of 2 1/4 Cr-1 Mo 
steel, 1 :23268 (ORNL/TM-5226) 
HTGR TYPE REACTORS/REACTOR SAFETY 

GCR safety program. Quarterly progress report for the period 
ending March 31, 1976, 1 23564 (GA-A-13899) 

High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress 
report, January 1, 1976-March 31, 1976, 1 :23379 
(ORNL/NUREG/TM- 13) 

HUDSON RIVER/SIMULATION 
Unified transport approach models for power 
estuaries, 1 :24547 (CONF-760622-21) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also URBAN POPULATIONS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 
EFFECTS 


Considerations and methodologies for studies concerning the 
effect of low-level exposures to environmental contaminants 
(Ionizing radiations), 1 :24696 

Pennsylvania's experience in mass screening, | :24712 
(DHEW/FDA.76.8026) 

Use and misuse of the Beir Report and NCRP Report No. 43, 1 
:24718 (DHEW/FDA-76-8026) 

HUMAN POPULATIONS/HEALTH HAZARDS 

Radiation protection philosophy and risk estimates. NCRP 
Report 43 (1975), NAS-Beir Committee Report (1972, 
UNSCEAR Report (1972), 1 :24719 a oma 76-8026) 

Report of the Task Force on the measure of pi 
effectiveness as related to radioactive fated, | 1 :24605 
(DHEW/FDA-76-8026) 

HUMAN POPULATIONS/LOW DOSE IRRADIATION 

Considerations and methodologies for studies concerning the 
effect of low-level exposures to environmental contaminants 
(Ionizing radiations), 1 :24696 (BNWL-2000(Pt.4)) 

HUMAN POPULATIONS/MONITORING 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

HUMAN POPULATIONS/RADIATION DOSES 

7th annual national conference on radiation control: assuring 
radiation protection, April 27-May 2, 1975, Hyannis, Mass., | 
:24603 (DHEW/FDA-76-8026) 

Atmospheric concentrations of fission product noble gases 
(Kr), 1 :24474 (CONF-730915-) 

Considerations in siting long-term radioactive noble as storage 
facilities (*Kr), 1 :24493 (CONF-730915-) 

Environmental radiation monitoring with thermoluminescent 
dosimeters, 1 :24697 (CONF-730915-) 


plant impact in 
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Environmental m report: United States Energy 
Research and Dovehapeeal Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

“an considerations and regulations, 1 :24503 (CONF- 

External dose estimates for future Bikini Atoll inhabitants 
(Gamma Radiation), 1 :24725 (UCRL-51879(Rev.1)) 

Integrated environmental modeling system for noble gas releases 
at the Savannah River Plant, 1 :24486 (CONF-730915-) 

Radiation protection ph y and risk estimates. NCRP 
Report 43 (1975), NAS-Beir Committee Report (1972, 
UNSCEAR Report (1972), 1 :24719 (DHEW/FDA-76-8026) 

iological health significance of radon in natural gas, | 
:24739 (CONF-730915-) 
Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8026) 
HUMAN POPULATIONS/RADIATION MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
Integrated environmental modeling system for noble gas 
at the Savannah River Plant, 1 :24486 (CONF-730915-) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Pennsylvania’s experience in mass screening, 1 :24712 
(DHEW/FDA-76-8026) 

Survival of the relocated of the U.S. after a nuclear 
attack. Final report, 1 :25196 (ORNL-5041) 

Use and misuse of the Beir Report and NCRP Report No. 43, | 
:24718 (DHEW/FDA-76-8026) 

HUMAN POPULATIONS/SURVIVAL TIME 
Survival of the relocated population of the U.S. after a nuclear 

attack. Final report, 1 :25196 (ORNL-5041) 

HUMECA URANIUM MILL/ENVIRONMENTAL IMPACT 
STATEMENTS 
Humeca Uranium Mill. Nuclear Regulatory Commission's final 

environmental statement (Carbonate leach ore refining), | 
:22882 (DOCKET-408084-6) 

HURRICANES/WATER WAVES 

Hindcasting the directional spectra of hurricane generated 
waves, | :24566 

HYBRID ELECTRIC-POWERED VEHICLES/DESIGN 

Battery-flywheel hybrid electric power system for near term 
application. Volume 2. System design, 1 :23600 (UCID- 
17098(Vol.2)) 

HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEELS 
Battery-flywheel hybrid electric power system for near term 

application. Volume 2. System design, 1 :23600 (UCID- 
17098(Vol.2)) 

HYBRID ELECTRIC-POWERED VEHICLES/LITHIUM- 
SULFUR BATTERIES 
Cathode composition for electrochemical cell (Patent; Li/LiCl- 

KCI/FeS-Cu,S), 1 :23431 
Electrochemical cell assembled in discharged state (Patent; 3 to 
13Ah), 1 :23416 

HYDRAULICS 
Transmissivity iterative calculation routine: theory and numerical 

implementation, | :24786 (BNWL-1706) 

HYDROCARBON FUEL CELLS/HYDROGEN GENERATORS 
Method and apparatus for controlling the fuel flow to a steam 

reformer in a fuel cell system (Patent), 1 :23556 

HYDROCARBONS 

See also ALKANES 
BENZENE 
BENZOPYRENE 
FLUORENE 
MESITYLENE 
XYLENES 

HYDROCARBONS /DIFFUSION 

Hydrocarbons in water and sediment samples from coal oil point 
area, offshore California, 1 :24578 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 

HYDRODYNAMICS/COMPUTER CALCULATIONS 

Elementary introduction to finite difference equations, | :25063 
(UCRL-52067) 

HYDROELECTRIC POWER/FORECASTING 
Influence of alternative technologies on energy supply, 1 :23473 

HYDROELECTRIC POWER PLANTS 

See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/OPERATION 
Application of dynamic programming to scheduling hydro 
generation in the integrated power system, | :23017 
Complementary use of hydro and thermal power, | :23016 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
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HYDROFLUORIC ACID/CHEMICAL REACTIONS 
Bulk stain effect in silicon substrates HF interaction with boron 
diffused silicon. Final technical report, 6 Feb 1974-5 Feb 
1975, 1 :24021 (AD-A-013110) 
HYDROFLUORIC ACID/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 
HYDROFLUORIC ACID/ELECTRON-MOLECULE 
COLLISIONS 
Method for calculating molecular Rydberg states, 1 :24906 
HYDROFLUORIC ACID/FOLIAR UPTAKE 
Removal of water soluble from the atmosphere by 
vegetation, | :24434 (CONF-740921-) 
HYDROGEN 
Modern energy technology. Volumes | and 2 (Book), 1 :23438 
HYDROGEN/A RPTION 
Hydrogen and interfacial cohesion, 1 :23797 (COO-3084/40) 
HYDROGEN/ATOM-ATOM COLLISIONS 
Electron-transfer and dissociation cross sections of 1.25- to 25- 
keV H*, H®, H-, and H, * in collisions with Xe, 1 :24912 
HYDROGEN/BALMER LINES 
Photodissociation of molecular hydrogen and the excitation 
spectra of the Balmer a, 8, and emissions from excited H 
and D atoms, | :24872 
HYDROGEN/CHARGED-PARTICLE TRANSPORT 
Measurements of energy losses, distributions of energy loss and 
additivity of energy for 50 to 150 keV protons in 
hydrogen and nine hydrocarbon gases, 1 :25027 (ORNL/TM- 
5165) 
HYDROGEN/CHEMICAL ANALYSIS 
Testing for H in stress corrosion cracking, | :23804 (ERDA-76- 


98) 
HYDROGEN/CHEMICAL REACTIONS 
Transition states for the abstraction reactions of 
methylene with hydrogen and methane, | :24076 
HYDROGEN/CONTAINMENT SYSTEMS 
Compressor enclosure (specifications) (6 Mar 1973) 
' (Engineering Materials (Text (17 pages)), 1 :24262 (CAPE- 
25 


00) 
HYDROGEN/CORROSIVE EFFECTS 
Effect of hydrogen on metals, 1 :23823 
HYDROGEN/ELECTRON-ATOM COLLISIONS 


ar a measurements with electron impact excitation, 1 
24901 


ts, 1 :24909 
HYDROGEN/ELECTRON-MOLECULE COLLISIONS 
Rotational line intensity perturbations and variation of electronic 
transition moment in the Lyman band system of Hg, | :24899 
HYDROGEN/ENERGY STORAGE 
Use of hydrogen for energy storage, 1 :22986 
HYDROGEN/ENERGY TRANSPORT 
Methods for the transmission of energy over long distances 
(Book chapter; comparison of direct electrical transmission, 
space relay of beamed power, and H, transmission through 
pipes for distances over 500 miles), 1 :23463 
HYDROGEN/G VALUE 
Measurement of the hydrogen yield in the radiolysis 
dissolved fission products, 1 :24085 (ANL-76-46) 
HYDROGEN/GAS CHROMATOGRAPHY 
tion techniques for reactor-produced noble gases, 1 
:24052 (CONF-730915-) 
HYDROGEN/ION-MOLECULE COLLISIONS 
Negative-ion formation from dissociative collisions of H, *, H; *, 
and HD, * in H,, He, and Xe, 1 :24910 
HYDROGEN/METALLURGICAL EFFECTS 
Ion microprobe analysis for niobium hydride in hydrogen- 
embrittled niobium, 1 :23825 
Material aspects of a hydrogen economy (Book chapter), 1 


HYDROGEN/MOLECULE-MOLECULE COLLISIONS 
Two-temperature model of hot-atom kinetics in electron-beam- 
driven H, and F, reactions, 1 :24894 (SAND-76-0222) 
HYDROGEN/PHOTOIONIZATION 
Ionization processes in molecules, 1 :24875 
HYDROGEN/SAFETY 
a (Book chapter; safety aspects of handling), | 
HYDROGEN/SOLUBILITY 
Palladium-hydrogen system, | :23960 (ORNL-tr-4175) 
Radiation chemistry of high polymers. Progress report No. 6, | 
May 1975-1 May 1976, 1 :24087 (ORO-4059-6) 
oe of hydrogen isotopes in lithium, 1 :23762 (CONF- 
1-1) 
HYDROGEN/ULTRAVIOLET SPECTRA 


of water by 


HYDROGEN PRODUCTION/PHOTOSYNTHESIS 


Photodissociation of molecular hydrogen and the excitation 
spectra of the Balmer a, 8, and y emissions from excited H 
and D atoms, | :24872 
Rotational line intensity perturbations and variation of electronic 
transition moment in the Lyman band system of Hg, | :24899 
HY DROGEN/USES 
Some consequences of the availability of massive amounts of 
hydrogen (Book chapter; metallurgy, chemical technology, 
transportation, electric power storage, and for food 
production), 1 :23497 
Use of hydrogen for energy storage, | :22986 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Modes of transduction and usage of hydrogen (Book chapter), | 


123496 
HYDROGEN FUEL CELLS/CATHODES 
Method to prod a protective oxide on the surface of positive 
nickel electrodes for galvanic cells (Patent), 1 :23557 
HYDROGEN FUEL CELLS/DESIGN 
Fuel cell (Patent), 1 :23553 
HYDROGEN FUELS 
Transportation (Book chapter; role of hydrogen in ground and 
air transportation), 1 :23498 
HYDROGEN FUELS/USES 
Convertible hydrogenator and gas turbine (Patent), 1 :23594 
Modes of transduction and usage of hydrogen (Book chapter), 1 
123496 
HYDROGEN GENERATORS/DESIGN 
Method and apparatus for controlling the fuel flow to a steam 
reformer in a fuel cell system (Patent), 1 :23556 
HYDROGEN IONS 1 MINUS/ION-ATOM COLLISIONS 
Electron-transfer and dissociation cross sections of 1.25- to 25- 
keV H*, H®, H-, and H, * in collisions with Xe, 1 :24912 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Electron-transfer and dissociation cross sections of 1.25- to 25- 
keV H*, H®, H-, and H, * in collisions with Xe, 1 :24912 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
HYDROGEN IONS 1 PLUS/ION-MOLECULE COLLISIONS 
Negative-ion formation from dissociative collisions of H, *, Hs *, 
and HD, * in Hg, He, and Xe, | :24910 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
HYDROGEN IONS 2 PLUS/DISSOCIATION 
H, and H production in collisions of 5- to 30-keV H; * ions with 
xenon gas, | :24913 
HYDROGEN IONS 2 PLUS/ION-ATOM COLLISIONS 
Electron-transfer and dissociation cross sections of 1.25- to 25- 
keV H*, H®, H-, and H, * in collisions with Xe, 1 :24912 
H, and H production in collisions of 5- to 30-keV H; * ions with 
xenon gas, | :24913 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
HYDROGEN ISOTOPES/GAS CHROMATOGRAPHY 
Chromatographic measurement of hydrogen isotopic and 
permanent gas impurities in tritium, 1 :24029 (MLM-2308) 
HYDROGEN ISOTOPES/ISOTOPE SEPARATION 
Isotope separation by selective photodissociation of glyoxal 
(Patent), 1 :24078 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
STEAM REFORMER PROCESSES 
STEAM-IRON PROCESS 
Production of hydrogen from gasified coal and laser fusion 
atomic energy, | :22985 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, 1 :22867 (UCRL-51838) 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Coal as a source of hydrogen (and synthetic carbonaceous fuels) 
(Book chapter), 1 :23492 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen and carbon monoxide from decomposition of cerous 
carbonates, 1 :22987 (LA-UR-76-823) 
Large scale production of hydrogen fuel from water (Book 
chapter), 1 :23493 
Use of hydrogen for energy storage, 1 :22986 


HYDROGEN PRODUCTION/PHOTOSYNTHESIS 

Hydrogen production by photosynthesis and hydrogenase 
activity. Progress report for period, July 1, 1972-March 1, 
1973, 1 :23040 (NSF-RA-N-73-015) 

scale production of hydrogen fuel from water (Book 
chapter), 123493 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 

Production of hydrogen for use in coal liquefaction (Patent; 6 
claims), 1 :22994 

Steam-iron system for production of hydrogen, 1 :22993 
(ERDA-76-30-3) 

HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Hydrogen and carbon monoxide from decomposition of cerous 
carbonates, 1 :22987 (LA-UR-76-823) 

Hydrogen production from water by thermochemical cycles (A 
compilation of 72 cycles is presented), 1 :22992 

Large scale production of hydrogen fuel from water (Book 
chapter), 1 :23493 

Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, | :23968 (LA-UR-76-1266) 

Thermochemical production of hydrogen via multistage water 
splitting processes, 1 :22991 

HYDROGEN SILICATES 
See SILICIC ACID 
HYDROGEN STORAGE 
See also ECONOMY 
‘AN. 

Storage of ve a amounts of energy (Book chapter; thermal, 
electrochemical, and inertial energy storage, and storage in 
chemicals; various methods of hydrogen storage), 1 :23464 

Use of hydrogen for energy storage, 1 :22986 

HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 

Geothermal energy, | :23143 (ERDA-76-38) 

HYDROGEN SULFIDES/ELECTRONIC STRUCTURE 

Chemical applications of x-ray photoelectron spectroscopy, 1 
:24073 (LBL-5123) 

HYDROGEN SULFIDES/REMOVAL 

Effluent treatment and its cost for the Synthane coal-to-S.N.G. 
process, | :22489 

Selective separation of hydrogen sulfide from hot fuel gases 
(Patent), 1 :22436 

HYDROGEN-BASED ECONOMY 

Energy: the solar - hydrogen alternative (Book), 1 :23489 

Hydrogen energy and the environment (Transport, production, 
uses of hydrogen), 1 :22984 

Hydrogen economy (Book chapter; various aspects are 
discussed), 1 :23491 

Introduction: some questions (Book chapter; problems of 
changing energy bases in the economy), 1 :23490 

Prospects (Book chapter; speculative scenarios and forecasts), 1 

:23471 

Some consequences of the availability of massive amounts of 

hydrogen (Book chapter; metallurgy, or technology, 
rtation, electric power storage, and for food 
production), 1 :23497 
Stages in the development of a solar - hydrogen economy (Book 
chapter), 1 :23499 
HYDROGEN-BASED ECONOMY/ENVIRONMENTAL 
EFFECTS 
Environmental (Book chapter), 1 :23445 
HYDROGEN-BASED ECONOMY/MATERIALS 

Material aspects of a hydrogen economy (Book chapter), | 

:23495 
HYDROPHYLIC POLYMERS/CHEMICAL RADIATION 
EFFECTS 


Process for radiation grafting hydrogels onto organic polymeric 
substrates (Patent), | :24089 
HYDROSTATICS/MATHEMATICAL MODELS 
Models of inelastic volume deformation for porous geologic 
materials, 1 :24807 (UCRL-78227) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS/CONVECTION 
Physical modeling of combined forced and natural convection in 
wet geothermal formations, | :23135 
HYDROTHERMAL SYSTEMS/FORCED CONVECTION 
Physical modeling of combined forced and natural convection in 
wet geothermal formations, 1 :23135 
HYDROTHERMAL SYSTEMS/RESEARCH PROGRAMS 
Geothermal project summaries. Geothermal energy research, 
development, and demonstration program, | :23132 (ERDA- 
76-53) 
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HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
MELANIN 


PHENOLS 
HYDROXY COMPOUNDS/CHEMICAL RADIATION EFFECTS 
Radiation polymerisable compositions containing 3-sorboyloxy-2- 
hydroxypropyl groups (Patent), | :24088 
HYDROXYBENZENE 
See PHENOL 
HYGAS PROCESS/FLOWSHEETS 
Pipeline gas by hydrogasification (HYGAS process), | :22447 
(ERDA-76-30-3 ) 
HYGAS PROCESS/PILOT PLANTS 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, 1 :22441 (ANL-76-60) 
Pipeline gas by hydrogasification (HYGAS process), | :22447 
(ERDA-76-30-3) 
HYPERON BEAMS/USES 
Hadron physics with hyperon beams, | :24969 


ICE CONDENSERS/PERFORMANCE 
Long term ice condenser containment code: LOTIC code 
(PWR), 1 :23388 (WCAP-8355-A) 
ICE CONDENSERS/PRESSURE GRADIENTS 
Long term ice condenser containment code: LOTIC code 
(PWR), 1 :23389 (WCAP-8355-A(Suppl.1)) 
ICE CONDENSERS/TEMPERATURE GRADIENTS 
Long term ice condenser containment code: LOTIC code 
1 :23389 (WCAP-8355-A(Suppl.1)) 
R 
(International Commission on Radiological Units and 
Measurements.) 
ICRU/NEUTRON DOSIMETRY 
Nonparametric analysis of an international neutron dosimetry 
intercomparison, | :25044 (BNL-21212) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE MANAGEMENT 
Waste management development technology p report 13, 
first quarter of CY 1976, 1 :22915 (TID-27045) 
IMAGE ENSIFIERS/PERFORMANCE 
Multiple-exposure image-intensifier camera (For photography of 
detonations), 1 :24375 (LA-UR-76-1148) 
IMAGE INTENSIFIERS/PHOSPHORS 
Pick up screens for x-ray image intensifier tubes employing 
evaporated activated scintillator layer (Patent), 1 :24351 
IMAGES/BIOMEDICAL RADIOGRAPHY 
Quantitative evaluation of visual detection performance in 
medicine: ROC analysis and determination of diagnostic 
benefit (Radiographic image evaluation), 1 :24625 (FMI- 
1000-766) 
IMAGES/DATA PROCESSING 
Comparison of different image restoration methods, | :25159 
(LA-UR-76-564) 
Digital image processing: a flexible diagnostic tool, 1 :25086 
(UCRL-52000-75-12) 
IMAGES/PATTERN RECOGNITION 
Opto-mechanical scanning technique for pattern recognition, | 
:24699 (SAND-75-0660) 
IMMUNE REACTIONS/AGE DEPENDENCE 
Variations in the expression of 6-C3H alloantigen on thymic and 
peripheral lymphocytes of newborn and young adult mice, | 
:24622 
IMMUNOSUPPRESSION 
Specific ion by p e antibody. V. 
Participation of macrophages in reversal of suppression by 
peritoneal exudate cells from immune animals, | :24623 
Specific suppression of the immune response by HGG tolerant 
spleen cells. I. Parameters affecting the level of suppression, |! 
124659 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN PILE LOOPS/PLANNING 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report. 
November 1, 1975-January 31, 1976, 1 :23262 (GA-A- 13815) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
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INCLUSIVE INTERACTIONS/CORRELATION FUNCTIONS 
Inclusive central region in perturbative Reggeon calculus, | 
24965 
INCLUSIVE INTERACTIONS/CROSS SECTIONS 
Inclusive central region in perturbative Reggeon calculus, 1 
24965 
INCLUSIVE INTERACTIONS/MULTIPLICITY 
Comment on the associated po eh in semi-inclusive 
reactions (pp yields pp X, 285 GeV, lh =~ 
INCLUSIVE INTERACTIONS/POLARIZA 
Inclusive polarization measurements at “tg 268, 1 :24952 
(ANL-HEP-CP-75-73) 
INCLUSIVE INTERACTIONS/REGGE POLES 
Inclusive central region in perturbative Reggeon calcalus, | 
24965 


INCOLOY 800/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, 1 :23827 
{AD-A-010510) 
INCOLOY 800/STRESS CORROSION 
Caustic cracking of 2'/, Cr-1 Mo and Incoloy 800 at 600 and 
900°F, 1 :23799 (ERDA-76-98) 
INCONEL 600/WELDING 
Review of minor element effects on the arc and weld 
penetration, | :23692 (WAPD-TM-1260) 
INCONEL 702/CORROSION 
Failure analysis of components from ification pilot plant 
(Corrosion failure of Inconel 702 thermocouple sheath and 
types 304 and 316 stainless steel instrument tubing), 1 :22442 
(CONF-760472-1) 
INCONEL 718/CUTTING 
Failure mechanisms of superhard materials when cutting 
superalloys, | :23706 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, 1 August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 
INCONEL 718/TENSILE PROPERTIES 
Filament wound pressure vessels with load sharing 
space shuttle orbiter applications, 1 :23755 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 702 
INCONEL 718 
INCONEL ALLOYS/NEUTRON TRANSPORT 
Analysis of the TSF-FFTF inconel oye: tment calculations of 
neutron transport and seco: a-ray and 
transport in inconel, 1 :23349 (O) NL/TM-4959) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
INDIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
INDIUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
INDIUM 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
INDIUM PHOSPHIDES/SURFACE PROPERTIES 
Calculations of III-V semiconductor properties. Final report, 
Jul 1974-30 Jun 1975, 1 :23758 (AD-A-013684/6ST) 
INDIUM SELENIDES/ELECTRON COLLISIONS 
Electron energy losses in some layered crystals, 1 :24852 
INDUSTRIAL PLANTS 
See also GASEOUS DIFFUSION PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AERIAL MONITORING 
Aerial radiological survey of the Weldon — Chemical Plant 
Charles, Missouri) (Uranium, thorium), 1 :24540 (EGG- 
183-1688) 
INDUSTRIAL PLANTS/AIR CONDITIONING 
Energy conservation pro; evolution, 1 :23573 
INDUSTRIAL PLANTS/CATALYTIC CONVERTERS 
Exhaust gas cleaning catalysts and method of producing same 
(Patent), 1 :23665 
INDUSTRIAL PLANTS/CONTROL EQUIPMENT 
Modular operating centers and methods of building same for use 
in electric power generating plants and other industrial and 
commerical plants, processes, and systems (Patent), 1 :23197 
INDUSTRIAL PLANTS/COOLING SYSTEMS 
of waste heat (Patent), 1 :23190 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
tgy conservation. Project L/R-3, final report, 1 :23466 (NSF- 
RA-N-74-239) 
Energy conservation program evolution, 1 :23573 


liners for 


INFORMATION SYSTEMS/DATA PROCESSING 


Potential for energy conservation in industrial operations in 

Texas. Final report, 1 :23578 (NSF-RA-N-74-231) 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 

— use of low-grade heat in Canada, 1 :23582 (AECL- 
5322/1) 

Model of industrial energy use in Wisconsin. IES report 33, | 
:23503 (NSF-RA-N-74-215) 

INDUSTRIAL PLANTS/ENVIRONMENTAL EFFECTS 
Has man, through increasing emissions of particulates, changed 
the climate, 1 :24426 (CONF-740921-) 
INDUSTRIAL PLANTS/LIGHTING SYSTEMS 
Energy conservation program evolution, | :23573 
INDUSTRIAL PLANTS/OPERATION 

Modular operating centers and methods of building same for use 
in electric power generating plants and other ey 
commerical plants, processes, and systems (Patent), 1 :23197 

INDUSTRIAL PLANTS/POWER GENERATION 

a — and heat systems for industry precept and 

prac :23581 (AECL-5322/1) 
INDUSTRIAL. PLANTS/PROCESS HEAT 

Combined power and heat systems for industry precept and 
practice, 1 :23581 (AECL-5322/1) 

Industrial use of low-grade heat in Canada, | :23582 (AECL- 
5322/1) 

INDUSTRIAL PLANTS/SPACE HEATING 

Energy conservation program evolution, | :23573 

Industrial use of low-grade heat in Canada, 1 :23582 (AECL- 
5322/1) 

INDUSTRIAL PLANTS/VENTILATION 

Energy conservation program evolution, | :23573 
INDUSTRIAL PLANTS/WASTE HEAT 

Disposal of waste heat (Patent), 1 :23190 
INDUSTRIAL WASTES/AERIAL MONITORING 

Aerial radiological survey of the Weldon Spring Chemical Plant 
= bee ony Missouri) (Uranium, thorium), | :24540 (EGG- 
1183-1688) 

INDUSTRIAL WASTES/RECYCLING 

Utilization of waste products containing chlorine in the 
production of chlorinated organic compounds by combination 
of oxychlorination with combustion (Patent), | 14284 

INDUSTRIAL WASTES/USES 

Natural radioactivity in the environment: the Florida phosphate 

study (Uranium, Ra), 1 :24749 (DHEW/FDA-76-8026) 
INDUSTRIAL WASTES/WASTE PROCESSING 

System for treating sludge (Patent), 1 :24285 

Utilization of waste products containing chlorine in the 
production of chlorinated organic compounds by combination 
of oxychlorination with combustion (Patent), 1 :24284 

INDUSTRY 

See also COAL INDUSTRY 

NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 

INDUSTRY/ENERGY CONSERVATION 

Energy Conservation Program Guide for Industry and 
Commerce (EPIC), 1 :23563 (NBS-Handbook-115(Suppl.1)) 

INDUSTRY/ENVIRONMENTAL EFFECTS 

Ecological implications (Effects of electric power generation on 

water quality), 1 :24572 
INFORMATION RETRIEVAL 
Concise guide to two online bibliographic search service 
systems, 1 :25192 (LBL-4835) 
INFORMATION RETRIEVAL/INDEXES 
Plasma physics index. Thesaurus, 1976, 1 :25065 
INFORMATION SYSTEMS 

Biomedical Computing Technology Information Center: 
introduction and report of early progress, 1 :25188 (CONF- 
760555-1) 

Cartographic data base in SEEDIS (Socio-Economic- 
Environmental-Demographic Information System at LBL), 1 
725191 (LBL-3848) 

Concise guide to two online bibli ic search service 

_ systems, 1 :25192 (LBL-4835) 

Energy R and D data workshop held at National Bureau of 
Standards, Gaithersburg, Maryland, May 6-7, 1974. Summary 
report, 1 :23437 (PB-237493) 

Information center as a technical institute unifying a user 
community (Exemplified by Radiation Shielding Information 
Center at ORNL), 1 :25187 (CONF-760510-1) 

INFORMATION SYSTEMS/COMMUNICATIONS 

Extendable information formats, 1 :25181 (UCRL-78211) 

INFORMATION SYSTEMS/DATA PROCESSING 

Integrating text and data for energy research (MASTER 

CONTROL, for management of text and data in data bases, 


INFORMATION SYSTEMS/DATA PROCESSING 


oe 6600 and 7600 computers), 1 :25195 (UCRL- 
Problems associated with large scientific data bases, 1 :25190 
(LA-UR-76-1152) 
INFORMATION SYSTEMS/ECONOMICS 
Economic models to evaluate SDI pricing performance, | :25193 
(LBL-4840) 
INFORMATION SYSTEMS/MANUALS 
Data formats and ures for the Evaluated Nuclear Data 
File, ENDF, 1 :25186 (BNL-NCS-50496) 
~— _— to SDI profiling at ORNL, 1 :25194 (ORNL/TM- 
) 
INHOMOGENEOUS PLASMA/TRANSPORT THEORY 
Calculation of non-Coulomb corrections to the kinetic 
coefficients for a plasma, | :25113 
INJECTION (BEAMS) 
See BEAM INJECTION 
IN-SITU COMBUSTION/RESEARCH PROGRAMS 
Little Tom Thermal Recovery Demonstration Project, Zavala 
County, Texas, 1 :22626 (BERC/TPR-76/1) 
IN-SITU GASIFICATION 
Coal technology program. Quarterly progress report for the 
ending March 31, 1976, 1 :22402 (ORNL-5159) 
IN-SITU GASIFICATION/AUTOMATION 
Instruments for automatic control of underground gasification of 
coal, 1 :22479 (UCRL-Trans-1 1064) 
IN-SITU GASIFICATION/COMPARATIVE EVALUATIONS 
Underground gasification of Moscow-basin coal and shales, 1 
:22468 (UCRL-Trans-1 1082) 
IN-SITU GASIFICATION/ECONOMICS 
Evaluation of in situ coal gasification, 1 :23485 
Testing the process of under, ification of coal in a 
draft [58-81], 1 :22481 (UCRL-Trans- 
1096) 
IN-SITU GASIFICATION/ELECTROLINKING 
Experiments on underground gasification of Brown coal from 
Trimmelkam, | :22486 (UCRL-Trans-1 1091) 
IN-SITU GASIFICATION/LEAKS 
Research on underground gasification of coal in Czechoslovakia, 
1 :22485 (UCRL-Trans-1 1085) 
IN-SITU GASIFICATION/SIMULATION 
Gasification of chars produced under simulated in 
processing conditions. 
1 :22440 
INSOLATION 
* Design procedure for solar systems, | :23089 
INSOLATION/CALCULATION M ODS 
Simple model for estimating the transmittance of direct solar 
radiation through clear atmospheres, | :23030 
Sources of insolation data, 1 :23023 
INSOLATION/MEASURING INSTRUMENTS 
Design and construction of a multipurpose instrument for solar 
radiation measurements, | :23028 
Optics in solar energy utilization. Volume 68. Proceedings of the 
Society of Photo-Optical Instrumentation Engineers, August 
21-22, 1975, San Diego, California, 1 :23110 
INSOLATION/MEASURING METHODS 
Solar energy microclimate as determined from satellite 
observations, 1 :23022 
INSOLATION/MEETINGS 
Optics in solar energy utilization. Volume 68. Proceedings of the 
Society of Photo-Optical Instrumentation Engineers, August 
21-22, 1975, San Diego, California, 1 :23110 
INSOLATION/MONITORING 
National Oceanic and Atmospheric Administration Solar 
Radiation Program, | :23021 
INSTRUMENTS (MEASURING) 
_ See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN/DATA PROCESSING 
Fast radioi y methods for human placental lactogen 
(HPL), insulin vitamin Bis. Simplification of sample 
preparation and data processing ("I and *"Co tracer 
techniques), 1 :24637 
INTAKE STRUCTURES/DESIGN 
Design of offshore intake structures for nuclear plants, 1 :23310 
New design concepts in _s water intake systems, | :23183 
INTEGRAL 1 EQUATIONS 
See also VOLTERRA INTEGRAL EQUATIONS 
INTEGRAL EQUATIONS/REVIEWS 
Non-standard analysis and infinitesimals: an elementary survey, | 
:25157 (LA-6306-MS) 
INTEGRATED CIRCUITS/DESIGN 
Packaging and interconnection for superconductive circuitry 
(Patent), 1 :24145 


report, 1976, 


INTENSIFIERS (IMAGE) 

See IMAGE INTENSIFIERS 
INTERACTIVE DISPLAY DEVICES/TESTING 
Testing teletypes with a microcomputer, | :24096 (DP-1406) 

INTE ROM Y 
Calculation of the fraction order number at the center of a 
Fabry-Perot interferometer-fringe system, 1 :25059 
INTERMEDIATE BOSONS/DECAY 
Intermediate-boson and dilepton production in hadronic 
interactions, 1 :24964 
INTERMEDIATE BOSONS/LEPTONIC DECAY 
Intermediate-boson and dilepton production in hadronic 
interactions, | :24964 
INTERMEDIATE BOSONS/PARTICLE PRODUCTION 
Intermediate-boson and dilepton production in hadronic 
interactions, 1 :24964 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Adjustable mounting for the core of a manifold reactor (Patent), 
1 :23644 
Apparatus for controlling the exhaust emissions from internal 
combustion engines (Patent), | :23671 
Canister reburn exhaust systems (Patent), 1 :23624 
Installation for the catalytic afterburning of exhaust gases in the 
—— ~ system of an internal combustion engine (Patent), 
Method of combustion of gaseous fuels and flue gases (Patent), 
1 :23651 
Swirl reactor for exhaust gases (Patent), 1 :23627 
INTERNAL COMBUSTION ENGINES/AIR HEATERS 
Mixture gas heating device for use in internal combustion engine 
(Patent), 1 :23608 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Apparatus for cleaning exhaust gases (Patent), 1 :23649 
Catalyst for treating combustion exhaust gas (Patent), | :23615 
Catalytic device for an exhaust system for an internal 
combustion engine (Patent), 1 :23618 
Catalytic converters for exhaust emission control of commercial 
equipment powered by internal combustion engines, 1 :23617 
Process for the elimination of pollutants in exhaust gases 
(Patent), 1 :23619 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation control system (Patent), | :23628 
Exhaust gas recirculating apparatus (Patent), | :23645 
Exhaust gas recirculation system (Patent), 1 :23646 
Exhaust gas recirculation (Patent), 1 :23656 
Exhaust system and method (Patent), 1 :23650 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
Fuel conservation means for internal combustion engines and 
the like (Patent), 1 :23605 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Air-fuel ratio control system for internal combustion engines 
(Patent), 1 :23603 
Fuel conservation means for internal combustion engines and 
the like (Patent), 1 :23605 
INTERNAL COMBUSTION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Combustion engine with at least one exhaust gas cleaning 
arrangement (Patent), 1 :23630 
Exhaust emission control device (Patent), 1 :23647 
Pollutant emission control system and a combined electric 
switch and temperature responsive valve thereof (Patent), | 
123643 
Pollution control device (Patent), 1 :23626 
Process and system for detoxicating the exhaust gases of an 
internal combustion engine (Patent), | :23661 
INTERNATIONAL ENERGY AGENCY 
Relationship of oil companies and foreign governments, | 
:23486 (FEA-280-M) 
INTERPLANETARY SPACE/COSMIC RAY FLUX 
Galactic cosmic ray intensity 0.99 to 5.26 a.u. from the Sun. 
Progress report, 1 :24814 (AD-A-014613) 
INTERSTITIAL CELL STIM HORMONE 
See LH 


INTERSTITIALS/ANNEALING 
Theory of the nucleation growth and of interstitial 
dislocation loops, 1 :23895 (CONF-751006-P2) 
INVERTEBRATES 
See also ECHINODERMS 
MOLLUSCS 
PROTOZOA 
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INVERTEBRATES/BIOLOGICAL VARIABILITY 
Mangrove root communities in Jobos Bay, | :24591 (PRNC- 

196(Vol.1)) 

INVERTEBRATES/DISTRIBUTION 
Sea grass bed communities of Jobos Bay (Thalassia testudinum), 

1 :24554 (PRNC-196(Vol.1)) 

IODINATED ALIPHATIC HYDROCARBONS 

See also yy ETHYL IODIDE 

IODINATED ALIPHATIC HYDROCARBONS/ELECTRONIC 
STRUCTURE 
Chemical a of x-ray photoelectron spectroscopy, | 

:24073 (LBL-5123) 

IODINATED AROMATIC 
HYDROCARBONS/PHOTOELECTRON SPECTROSCOPY 
Feshbach resonances in the methyl halides (Summary of 

research activities at ANL July 74 to June 75), 1 :24865 
(ANL-75-60(Pt.1)) 
zeolites; encapsulation in sodalite 
sorption on me in 
and Zealite 3A, 1 :22915 15 (TID-27045) 

IODINE/BIOLOGICAL HALF-LIFE 

Deposition and biological half-life of elemental iodine on grass 
and clover, 1 :24773 (CONF-740921-) 

Deposition and biological half-life of elemental iodine on grass 
and clover, 1 :24773 (CONF-740921-) 

IODINE/DEPOSITION 

ition and biological half-life of elemental iodine on grass 
and clover, 1 :24773 (CONF-740921-) 

IODINE/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 

IODINE/FILTRATION 
Environmental pollution from nuclear power plants and 

reprocessing plants, 1 :23338 (GERRSR-26) 
Environmental impact of nuclear power stations and 
reprocessing plants, 1 :23339 (GERRSR-24) 
Filter Program (HTGR), 1 :23249 (GERRSR-25) 
Post-accident recirculation air filter for separating fission 
ucts from the atmosphere of the reactor containment 
(HTGR), 1 :23275 (GERRSR-27) 

IODINE 129/RADIATION MONITORING 

Environmental monitoring report on radiological status of the 
ground water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 

IODINE 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 

IODINE 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 

IODINE 131/RADIATION HAZARDS 
Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 

IODINE 131/RADIATION MONITORING 

Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 

IODINE 131/SCINTISCANNING 

431T-radio-toluidine blue: a new diagnostic agent for biliary 
function study and gallbladder scanning, | :24648 

IODINE 133/NUCLEAR REACTION YIE 

Fission product beta and gamma energy release. 
progress report for January-March 1976, 1 :23383 
(ORNL/NUREG/TM-23) 

IODINE 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007, 

ION COLLISIONS 

See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 

ION COLLISIONS/CROSS SECTIONS 

Cross sections for L-shell x-ray and Auger-electron 
by heavy ions (50 keV to 80 MeV), | :24863 

ION COLLISIONS/ELECTRON EMISSION 

—* = electrons as a result of interaction of fission 
with single crystals, 1 :25032 

ION C LLISIONS/EXCITATION 

Cross sections for L-shell x-ray and Auger-electron production 
by heavy ions (50 keV to 80 MeV), | :24863 

Electronic state alignment, orientation, and coherence produced 
by beam-foil collisions, 1 :24849 (LBL-3276) 

ION COLLISIONS/INELASTIC SCATTERING 
Differences in the production of noncharacteristic radiation in 

gaseous and solid targets, 1 :24908 

ION COLLISIONS/POLARIZATION 
Electronic state alignment, orientation, and coherence produced 

by beam-foil collisions, 1 :24849 (LBL-3276) 

ION DETECTION/ELECTRON MULTIPLIER DETECTORS 
Quantum efficiency measurements of windowless electro 

a5)” to heavy high energy particles, 1 :24363 (UCLA- 
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ION EXCHANGE MATERIALS/DRYING 
Development of optimum conditions for drying ion exchange 
resin in a fluidized bed dryer, 1 :22892 (ORNL/MIT-224) 
ION MICROSCOPES/DESIGN 
Time-of-flight atom-probe field-ion microscope for the study of 
defects in metals, 1 :23727 
ION SOURCES 
See also ALPHA SOURCES 
PENNING ION SOURCES 
ION SOURCES/DESIGN 
Sputtered-ion source for the Lintott ion accelerator, 1 :24302 
P(SAND-76-0040) 
ION SOURCES/ELECTRODES 
Beam focusing in multiaperture ion sources, 1 :25139 (ORNL-tr- 
4167) 
ION SOURCES/FILAMENTS 
Filament forming jig for AVCO thermal emission mass 
pepe (nd) (Engineering Materials) (3 drawings), 1 
4378 (CAPE-2463) 
ION SOURCES/OPERATION 
Sputtered-ion source for the Lintott ion accelerator, 1 :24302 
(SAND-76-0040) 
ION SOURCES/PERFORMANCE 
Make-up of injector test stand (ITS-1) and preliminary results 
with Model-I ion source, 1 :25141 (ORNL-tr-4168) 
ION SPECTROSCOPY/POLARIZATION 
Electronic state alignment, orientation, and coherence produced 
by beam-foil collisions, 1 :24849 (LBL-3276) 
ION-ATOM COLLISIONS/INELASTIC SCATTERING 
Total cross sections for inelastic scattering of charged particles 
by atoms through the third row of the periodic table 
(Summary of research activities at ANL July 74 to June 75), 
1 :24890 (ANL-75-60(Pt.1)) 
ION-ATOM COLLISIONS/TOTAL CROSS SECTIONS 
Total cross sections for inelastic scattering of charged particles 
by atoms through the third row of the periodic table 
(Summary of research activities at ANL July 74 to June 75), 
1 :24890 (ANL-75-60(Pt.1)) 
IONIZATION CHAMBERS/CALIBRATION 
Calibration of detectors for argon-41, 1 :24325 (CONF-730915- 


) 
IONIZATION CHAMBERS/CHARGE COLLECTION 
The fraction of collected charge carried by unattached electrons 
in small, air-filled ionization chambers, | :24321 (AD-A- 
011821) 
IONIZATION CHAMBERS/DESIGN 
Ion chambers (Patent), 1 :24346 
IONOSPHERE 
See also D REGION 
E REGION 
F REGION 
IONOSPHERE/DISTURBANCES 
Studies of disturbed ionospheres. Final scientific report, 1 Apr 
1972-1 Apr 1975, 1 :24837 (AD-A-015797) 
IONOSPHERE/ELECTRON DENSITY 
Iterative ray-tracing simulation of minimum group-path traces in 
swept-frequency backscatter ionograms. Environmental 
research papers, 1 :24834 (AD-A-014782) 
IONOSPHERE/ELECTRON PRECIPITATION 
Electron fluxes and correlations with quiet-time auroral arcs. 
Interim report, 1 :24828 (AD-A-013690/3ST) 
IONOSPHERE/MOTION 
Motions in the ionosphere. Technical report No. 55, 1 :24830 
(AD-A-013780/2ST) 
IONOSPHERE/SCINTILLATIONS 
Global morphology of ionospheric scintillations. II. Air Force 
surveys in geophysics, 1 :24831 (AD-A-013785/1ST) 
IONOSPHERE/WAVE PROPAGATION 
lonospheric limitations on radar accuracy at L-band. Technical 
note, 1 :24829 (AD-A-013731/S5ST) 
IONS/EMISSION SPECTRA 
Electron-correlation satellites in electron spectroscopy (Review), 
1 :24916 (LBL-4951) 
IRIDIUM/ELECTRON COLLISIONS 
Optical constants of metals in the vacuum uv spectral region 
determined by energy loss anlysis of fast electrons scattered 
around the forward direction, 1 :23771 
IRIDIUM/OPTICAL PROPERTIES 
Optical constants of metals in the vacuum uv spectral region 
determined by energy loss anlysis of fast electrons scattered 
around the forward direction, 1 :23771 
IRIDIUM/PHOTOIONIZATION 
Photoionization cross sections of uranium and iridium in the soft 
x-ray region, | :24874 


IRIDIUM/PHYSICAL RADIATION EFFECTS 
Field-ion microscope studies of the defect structure of the 
arog | ~ of damage of irradiated metals, 1 :23940 (COO- 


IN 
See also FERRITE 
IRON-ALPHA 
IRON/BIOLOGICAL 
Behavior of iron-inefficient plants when grown in combinations 
of calcareous and noncalcareous soils, 1 :24680 
——_ balance in lime-induced chlorosis (Soybeans), 1 


Correction of iron deficiency in tomatoes grown hydroponically 
in sewage water, 1 :24672 


Iron chlorosis caused by MgCO, (Soybeans), | :24666 
Iron oxide as an iron source in potting-soil mixtures, 1 :24682 
Iron-phosphorous interactions in bush beans, 1 :24678 
Monocot-dicot variability in to an iron oxide-metallic 
iron source (Zea mays, Glycine max), 1 :24674 
Responses of Earlirose rice to iron, zinc, and BPDS when grown 
on calcareous soil, 1 :24675 - 
Soil-pot tests with iron-deficiency susceptible soybeans and other 
plants to determine effectiveness of iron chelates in plant 
Zine iad soybeans, | :24667 
c induced iron in 4 
IRON/DEPOSITION 
Dry deposition over the Greak Lakes, 1 :24445 (CONF-740921- 


) 
IRON/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
IRON/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
pepe iy on Dy and mineral composition of barley grown in 
12467 
IRON/GRUENEISEN CONSTANT 
Computer simulation of the thermal pressure in solids and the 
uation of state, 1 :25046 (BNL-21319) 
IRON/INTERSTITIALS 
Determination of point defects symmetry in a cubic lattice by 
magnetic relaxation, 1 :23716 (CONF-751006-P1) 
IRON/LATTICE VIBRATIONS 
Effect of thermal vibrations on the displacemen 
threshold (Electrons), 1 
IRON/NEUTRON REACTIONS 
Fast-neutron gamma-ray production from elemental iron: E/sub 
n/ < or approx. = 2 MeV (Differential cross sections, 
excitation functions), 1 :24997 (ANL/NDM-20) 
IRON/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
Pt.1) 


60(Pt.1)) 
IRON/PHOTOIONIZATION 

Photoionization in the M/sub II/ M/sub III/ thresholds region for 

some neutral atoms and positive ions, 1 :24873 
IRON/PHYSICAL RADIATION EFFECTS 

Collision cascades in iron for energies up to 5 MeV, 1 :23833 
(CONF-751006-P1) 

Defects in high purity iron after 27K-electron irradiation, 1 
:23869 (CONF-751006-P1 ) 

Dose dependence and annealing of electrical resistivity and 
internal friction of nitrogen doped iron after neutron 
irradiation at 400 K, 1 :23883 (CONF-751006-P1) 

Effect of thermal vibrations on the displacement energy 
threshold (Electrons), 1 :23832 (CONF-751006-P1) 

Effects of low temperature neutron irradiation on the 
mechanical properties of iron single crystals, 1 :23913 
(CONF-75 1006-P2) 

Electron radiation damage of metals and nature of = defects 
by high voltage electron microscopy (Electrons), 1 :23891 
(CONF-75 1006-P2) 

Interactions between radiation defects and interstitial impurities 
in bec metals (Neutrons), 1 :23889 (CONF-751006-P2) 

Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 

Investigations of neutron irradiated iron by positron annihilation 
and internal friction measurements, | 23926 (CONF-75 1006- 


P2) 

-range interaction between radiation-induced point defects 
and dislocations (Electrons), 1 :23906 (CONF-751006-P2) 
Model for the dose dependence of the substitutional fraction of 
heavy ions implanted in ferromagnetics, 1 :23857 (CONF- 

751006-P 1) 
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Mossbauer spectra and structure of iron films irradiated with 
helium and nitrogen ions, 1 :23946 
IRON/SOILS 
Fe isotope dilution methods to determine labile Fe in soil and 
Fe uptake from fertilizer sources, 1 :24673 
IRON/UPTAKE 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up *Fe and FeSO, added to Yolo loam soil, 1 :24683 
Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 
Excess EDDHA in the nutrient solution on iron uptake by bush 
bean plants, 1 :24676 
Phosphorus levels on the ability of an iron-inefficient and an 
iron-efficient corn inbred to take up iron from nutrient 
solution, 1 :24679 
IRON/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
IRON 5S5/ENERGY LEVELS 
Nuclear data sheets for A = 55, 1 :24996 
IRON 55/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 55, 1 :24996 
IRON 56/ROTATIONAL STATES 
Possible shape transition in the yrast band of “Fe (J,7), 1 
24995 
IRON 56/SHAPE 
Possible shape transition in the yrast band of “Fe (J,7), 1 
124995 
IRON 56/YRAST STATES 
Possible shape transition in the yrast band of “Fe (J,7), 1 
124995 
IRON 59/ENERGY LEVELS 
Nuclear data sheets for A = 59, 1 :25001 
IRON 59/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 59, 1 :25001 
IRON 59/UPTAKE 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up “Fe and FeSO, added to Yolo loam soil, 1 :24683 
FRON ALLOYS 
See also INCONEL 600 
INCONEL 702 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/CASTING 
The preparation of modified Nitinol alloys. Final report, | 
:23685 (AD-A-010497) 
IRON ALLOYS/HARDNESS 
Dual-hardness titanium alloy composite armor, 1 :23752 
IRON ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation enhanced diffusion and the effectiveness of 14-MeV 
neutrons, 1 :23916 (CONF-751006-P2) 
IRON ALLOYS/SPARK MACHINING 
Effect of electrical discharge machining on uranium-0.75 
— and tungsten-3.5 nickel-1.5 iron alloys, 1 :23693 (Y- 
) 
IRON ALLOYS/STRESS CORROSION 
Preventing SCC in alloys used in energy producing systems, | 
:23802 (ERDA-76-98) 
IRON BASE ALLOYS 
See also KOVAR 
IRON BASE ALLOYS/MAGNETIC PROPERTIES 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
IRON BASE ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of electron irradiation on precipitation of carbon and 
nitrogen in alpha iron, 1 :23923 (CONF-751006-P2) 
Study of low temperature fission neutron damage in B, type Fe- 
Al ordered alloys, 1 :23884 (CONF-751006-P1) 
IRON BORIDES/MAGNETIC PROPERTIES 
Concentration dependence of the magnetic properties in 
amorphous Fe-P-B alloys, | :23967 (CALT-822-83) 
IRON COMPLEXES/BIOLOGICAL EFFECTS 
Soil-pot tests with iron-deficiency susceptible soybeans and other 
plants to determine effectiveness of iron chelates in plant 
nutrition, 1 :24663 
IRON ORES 
See also MAGNETITE 
IRON ORES/CHEMICAL ANALYSIS 
Role of the nucleus in formation of ferromanganese nodules: 
processing guidelines for the marine miner, | :24033 
IRON ORES/ELECTRON MICROSCOPY 
Role of the nucleus in formation of ferromanganese nodules: 
processing guidelines for the marine miner, | :24033 
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IRON OXIDES/BIOLOGICAL EFFECTS 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
IRON OXIDES/DOMAIN STRU 
Wall state stability during translational motion (YEuGaFeO 
films; ion implantation), 1 :24011 
IRON PHOSPHIDES/MAGNETIC PROPERTIES 
Concentration dependence of the magnetic properties in 
amorphous Fe-P-B ~~ 1 :23967 (CALT-822-83) 
IRON SULFATES/UPTAKE 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up “Fe and FeSO, added to Yolo loam soil, 1 :24683 
IRON-ALPHA/PHYSICAL RADIATION EFFECTS 
Effect of electron irradiation on precipitation of carbon and 
nitrogen in alpha iron, 1 :23923 (CONF-75 1006-P2) 
IRON-NICKEL BATTERIES/CATHODES 
Method to produce a protective oxide on the surface of 
nickel electrodes for galvanic cells (Patent), 1 :23557 
IRRADIATION/ISOTROPY 
Use of multiple 42 radiation sources 
irradiation of circular surfaces, 1 :25036 (LA-6285-MS) 
IRRADIATION DEVICES/DESIGN 
Apparatus for irradiating flowable material, 1 :24134 
Wo mary reports, 1 :24723 (DHEW/FDA-76-8026) 
IRRAD ON DEVICES/LICEN SING 
licensed devices, 1 
:25042 (DHEW/FDA-76-8026) 
IRRADIATION DEVICES/RADIATION HAZARDS 
Workshop summary reports, 1 :24723 (DHEW/FDA-76-8026) 
IRRADIATION DEVICES/SAFETY STANDARDS 
Report of the Task Force on generally licensed devices, | 
:25042 (DHEW/FDA-76-8026) 
IRRADIATION DEVICES/TESTING 
Report of the Task Force on generally licensed devices, 1 
:25042 (DHEW/FDA-76-8026) 
IRRADIATION PROCEDURES 
Use of multiple 42 radiation sources for quasi-uniform 
irradiation of circular surfaces, 1 "25036 (LA-6285-MS) 
IRRIGATION/BIOLOGICAL EFFECTS 
Lime-induced chlorosis caused by excess irrigation water 
(Soybeans), 1 :24669 
ISLANDS/INDUSTRIAL PLANTS 
Adapting industrial processes for multi-purpose industrial port 


See NJRESONANCES 
ISOTOPE APPLICATIONS 
See also TRACER TECHNIQUES 
Cold regions isotope applications, 1 :22982 (BNWL-1935) 
ISOTOPE DILUTION 
Fe isotope dilution methods to determine labile Fe in soil and 
Fe uptake from fertilizer sources, 1 :24673 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION/RESEARCH PROGRAMS 
Isotope separations section progress report for quarter ending 
March 31, 1976, 1 :24070 (ORNL/TM-5465) 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also ELECTROMAGNETIC ISOTOPE SEPARATION 
LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/NUMERICAL ANALYSIS 
Investigation of nozzles, jets, and channels for the separation of 
heavy isotopes, | 22960 (SAND-76-5575) 
ITALY/VOLCANOES 
of the volcano Stromboli, Italy, 1 :24792 (LA- 
-MS) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAMESPORT-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
JAMESPORT-1 REACTOR/REACTOR SITES 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
JAMESPORT-1 REACTOR/SPECIFICATIONS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 


JAMESPORT-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
JAMESPORT-2 REACTOR/REACTOR SITES 
data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
JAMESPORT-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
JAPAN/AQUACULTURE 
Use of low-grade heat in cold climates for op omeagee” 
perspective in the western hemisphere and Japan, 1 :23202 
(AECL-5322/1) 
JET ENGINE FUELS/PRODUCTION 
Jet fuel from coal feasible but costly, 1 :23481 
JFT-2 TOKAMAK/ION SOURCES 
Make-up of injector test stand (ITS-1) and preliminary results 
with Model-I ion source, 1 :25141 (ORNL-tr-4168) 
JFT-2 TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
Beam focusing in multiaperture ion sources, 1 :25139 (ORNL-tr- 
4167) 


JOINTS 
See also PIPE JOINTS 
WELDED JOINTS 
JOINTS/DESIGN 
Development of a multi-line universal joint for subsea 
applications, 1 :24124 
JOINTS/FATIGUE 
Spectral fatigue analysis for offshore structures, 1 :22645 
JOINTS/MODIFICA TIONS 
Modification to universal joint: as built (29 Oct 1975) 
(Engineering Materials) (1 drawing), 1 :24111 (CAPE-2467) 
JOINTS/PERFORMANCE TESTING 
Development of a multi-line universal joint for subsea 
applications, 1 :24124 
JOINTS/STRESS ANALYSIS 
Analysis of a riser joint tensioner system, | :24125 
JOSEPHSON JUNCTIONS 
Binary circuitry including switching elements utilizin 
superconductive tunneling effects (Patent), 1 :242 
Otenedied of nuclear quadrupole resonance with 
superconducting magnetometers, | :24142 
JOSEPHSON JUNCTIONS/FLUCTUATIONS 
Time dependent and superconducting 
quantum electronics. Final report, 20 Dec 1971-19 Jul 1975, 
1 :25055 (AD-A-016178) 
JOSEPHSON JUNCTIONS/MAGNETIC FLUX 
Interaction between a vortex line and a Josephson junction, 1 
125056 
JOSEPHSON JUNCTIONS/MICROELECTRONIC CIRCUITS 
Packaging and interconnection for superconductive circuitry 
(Patent), 1 :24145 
JOSEPHSON JUNCTIONS/USES 
Application of Josephson junctions to computer storage and 
logic elements and two magnetic measurements, | :24143 
rf attenuation measurements using quantum interference in 
rconductors., 1 :24140 
JUNCTIONS 
See JOINTS 


K*RESONANCES/MASS 
Observation of a peak in the K°x*a~ effective mass at 1700 
MeV, 1 :24948 
K*RESONANCES/PARTICLE WIDTHS 
Observation of a peak in the K°w*a™ effective mass at 1700 
MeV, | :24948 
KAON MINUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Elastic, charge-exchange, and total K~p cross sections in the 
momentum range 220 to 470 MeV/c, 1 :24950 
INTERACTIONS/TOTAL CROSS 
Elastic, a and total K~p cross sections in the 
momentum range 220 to 470 MeV/c, 1 :24950 
KAONIC ATOMS/X-RAY SPECTRA 
Negative-kaon mass (K~ x-ray spectrum of Pb), 1 :24947 
KAON-PROTON INTERACTIONS/CROSS SECTIONS 
Observation of a peak in the K°x*ta~ effective mass at 1700 
MeV, | :24948 
KAONS MINUS/MASS 
Negative-kaon mass (K~ x-ray spectrum of Pb), 1 :24947 
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KEROGEN/DECOMPOSITION 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, 1 :22867 (UCRL-51838) 
KETONES 
See also ACETONE 
KETONES/BINDING ENERGY 
— relaxation in the oxygen Is ionization of carbonyl 
pounds, | :24077 
KIDNEYS/PHYSIOLOGY 
Double and triple isotope gamma camera studies with energy 
selection after data collection /sup 
99m/Tc), 1 :24629 
lew radiopharmaceuticals for organ scintigraphy (™, m/Tc, 
"3/sup m/In, tracer techniques), 1 :24644 
New renal scanning agents of /sup 99m/Tc-compounds 
(Mice,rats), 1 :24642 
Renal imaging with new /sup compounds 


Penicillami ide, ethacrynic acid, 
mercaptomerin, salicyluric acid). 1 :24650 
KIDNEYS/TRANSPLANTS 


Immunologic studies of canine bone marrow chimeras (Gamma 
radiation), 1 :24732 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOVAR/EMBRITTLEMENT 
Suitability of Tophet C-Alloy 52/Kovar components to hydrogen 
environments, 1 :23688 (MLM-2289) 
KRYPTON/ADSORPTION 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, 1 :24053 (CONF-730915-) 
Separation of krypton from carbon dioxide and oxygen with 
molecular sieves, 1 :22922 (CONF-760822-3) 
KRYPTON/ATOM-MOLECULE COLLISIONS 
Experimental investigation of the chemistry of ae ay owe of 
rare gases. Quarterly pro Janu 15, 1976-April 
15, 1976, 1 :24892 (COO-2807-2) 
KRYPTON/AUTOIONIZATION 
Energy losses of keV electrons in Ne, Kr, and Xe and 
on ison with the Fano-Lu theory (32 keV electrons), 1 
24 
KRYPTON/BIOLOGICAL EFFECTS 
Physiology of the noble gases, 1 :24755 (CONF-730915-) 
KRYPTON/CHEMICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
KRYPTON/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
KRYPTON/ELECTRON-ATOM COLLISIONS 
Coincidence measurements with electron impact excitation, | 
:24901 
Energy losses of keV electrons in Ne, Kr, and Xe and 
= with the Fano-Lu theory (32 keV electrons), | 
4 
KRYPTON/GAS CHROMATOGRAPHY 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, 1 :24053 (CONF-730915-) 
tion techniques for reactor-produced noble gases, | 
:24052 (CONF-730915-) 
KRYPTON/INTERMOLECULAR FORCES | 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
124062 (CONF-730915-) 
KRYPTON/ION-ATOM COLLISIONS 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
KRYPTON/MASS SPECTROSCOPY 
Determination of trace noble gases in air and natural gas, | 
:24044 (CONF-730915-) 
KRYPTON/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
KRYPTON/PHYSICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
KRYPTON/SOLUBILITY 
Solubility of krypton in liquid CO,, 1 :22900 (ORNL-5121) 
KRYPTON/THERMAL DIFFUSION 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
124062 (CONF-730915-) 
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KRYPTON 74/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 74, 1 :25002 
KRYPTON 77/SCINTILLATION COUNTING 
—— apparatus and o'er: for the tion of krypton, 
xenon, and methane in air, 1 :24053 (CONF-730915-) 
KRYPTON 79/CLEARANCE 
Kinetics of total body retention and clearance of xenon and 
krypton after inhalation "Kr, “Kr), | :24761 (BNL- 


20909) 
KRYPTON 79/INHALATION 
Kinetics of total body retention and clearance of xenon and 
after inhalation "Kr, 1 :24761 (BNL- 
0909) 
KRYPTON 79/RETENTION 
Kinetics of total body retention and clearance of xenon and 
after inhalation ("*"Xe, ™Kr, ®Kr), 1 :24761 (BNL- 


0909) 
KRYPTON 81/SCINTILLATION COUNTING 
Measurement of radioactive noble gases by liquid scintillation, | 
:24037 (CONF-730915-) 
KRYPTON 85/BIOLOGICAL HALF-LIFE 
Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, 1 :24762 (CONF-730915-) 
KRYPTON 85/BIOLOGICAL RADIATION EFFECTS 
Bio! effects of the radioactive noble gases, 1 :24735 
(CONF-730915-) 
KRYPTON 85/CALIBRATION 
Radioactivity standards of the noble gases, 1 :25043 (CONF- 
730915-) 
85/CHEMICAL 
eactor contributions to atmospheric gas ee 
levels (77Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/Xe, 
1 :24490 (CONF-730915-) 
KRYPTON 85/DISTILLATION 
Cryogenic approach to fuel reprocessing "ee 
waste treatment, 1 aa (CONF-730915-) 
KRYPTON 85/DOSIM 
Calculations of the a # dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
KRYPTON 85/EMISSION SPECTROSCOPY 
Trace constituent analysis by laser excitation, 1 :24043 (BNWL- 
2000(Pt.4)) 
KRYPTON 85/ENVIRONMENTAL EFFECTS 
Considerations in siting long-term radioactive noble as storage 
facilities (*Kr), 1 24493" (CONF-730915-) 
Effects of control aca | on the projected krypton-85 
environmental inventory, | :24489 (CONF-730915-) 
Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants (™Kr), 1 :24491 (CONF-730915-) 
KRYPTON 85/INHALATION 
Behavior of krypton-85 in animals, | :24763 (CONF-730915-) 
KRYPTON 85/INVENTORIES 
Effects of control technology on the projected krypton-85 
environmental inventory, | :24489 (CONF-730915-) 
ryogenic approach to fuel rep gaseous 
waste treatment, | :22921 (CONF- 7. ) 
KRYPTON 85/MAXIMUM PERMISSIBLE CONCENTRATION 
Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants ("Kr), 1 :24491 (CONF-730915-) 
KRYPTON 85/METABOLISM 
Behavior of krypton-85 in animals, 1 :24763 (CONF-730915-) 
KRYPTON 85/RADIATION HAZARDS 
Kinetics of total body retention and clearance of xenon and 
after inhalation ("*"Xe, "Kr, 1 :24761 (BNL- 
0909) 
Skeptical viewpoint of nuclear power, | :24704 (DHEW/FDA- 
76-8026) 
KRYPTON 85/RADIATION MONITORING 
Contamination of the atmosphere with krypton-85 in Poland, | 
:24475 (CONF-730915-) 
— monitoring for krypton-85, 1 :24487 (CONF- 
15-) 
Krypton-85: a review of instrumentation for environmental 
monitoring, 1 :24326 (CONF-730915-) 
Noble gas surveillance network, April 1972 through March 1973 
1 :24488 (CONF-730915-) 
Reactor contributions to atmospheric noble gas 
levels (77Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/X e), 
1 :24490 (CONF-730915- 
Survey of analytical methods for environmental monitoring of 
krypton-85, 1 :24485 (CONF-730915-) 
KRYPTON 85/RADIOECOLOGICAL CONCENTRATION 
Atmospheric concentrations of fission product noble gases 
(®Kr), 1 :24474 (CONF-730915-) 
Contamination of the atmosphere with krypton-85 in Poland, | 
:24475 (CONF-730915-) 
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Transfer of airborne krypton-85 to vegetation, 1 :24771 (CONF- 


124037 ) 
— apparatus and procedure for the separation of krypton, 
enon, and methane in air, | :24053 (CONF-730915-) 
KRYPTON 85/STANDARDS 
Environmental radiation standards considerations for krypton-85 
: and radon, | :24744 (CONF-730915-) 
KRYPTON 85/TISSUE DISTRIBUTION 
Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, | :24762 (CONF-730915-) 
KRYPTON 85/USES 
Utilization of the noble gases in studies of underground nuclear 
detonations, | :24398 730915.) 
KRYPTON 88/ENERGY LEVELS 
Nuclear data sheets for A = 88, 1 :25005 
KRYPTON 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, 1 :25005 
KRYPTON 88/SCINTILLATION COUNTING 
Portable apparatus and procedure for the separation of krypton. 
xenon, and methane in air, 1 :24053 (CONF-730915-) 
KRYPTON IONS/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
KRYPTON ISOTOPES/ISOTOPE SEPARATION 
Enriched stable isotopes of the noble gases and their uses, | 
122959 (CONF-730915-) 
KRYPTON ISOTOPES/PRODUCTION 
Production of noble gases by nuclear fission (Kr, Xe), 1 :24479 
(CONF-730915-) 
KRYPTON ISOTOPES/RADIOCHEMICAL ANALYSIS 
noble gases in effluents from nuclear power stations 
(Kr, Xe), 1 :24480 (CONF-730915-) 


L 


LABORATORY EQUIPMENT 
See also GLOVEBOXES 
SAMPLERS 
LABORATORY EQUIPMENT/LEGAL ASPECTS 
Workshop summary reports, | :24723 (DHEW/FDA-76-8026) 
LABORATORY EQUIPMENT/RADIATION HAZARDS 
Workshop summary reports, 1 :24723 (DHEW/FDA-76-8026) 
LABORATORY EQUIPMENT/TRANSPORT 
Vehicle for handling device (9 Jan 1974) (Engi 
Materials) (14 drawings), | :24151 (CAPE-2475) 
LAKE MICHIGAN/TEMPERATURE DISTRIBUTION 
Nutrient enrichment and eutrophication of Lake Michigan. 
report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
2003-26) 
LAKE MICHIGAN/WATER POLLUTION 
Dry deposition as a major source of water pollution in Lake 
Michigan, 1 :24444 (CONF-740921-) 


See also GREAT LAKES 
LAKE MICHIGAN 
LAKES/ENERGY BALANCE 
, water and tritium budgets for Perch Lake: 1974, 1 
:24581 (AECL-5380) 
LAKES/HYDROLOGY 
Baseline evaluation in the energy area (Effects of power plant 
cooling on Lake Lyndon B. Johnson), | :24597 
LAKES/METABOLISM 
Dissolved organic matter and lake metabolism. Technical 
progress report, 1 July 1975-30 June 1976, 1 :24548 (COO- 
LAKES/WATER QUALITY 
Baseline evaluation in the energy area (Effects of power plant 
cooling on Lake Lyndon B. Johnson), 1 :24597 
LAMPF LINAC/COLLIMATORS 
Thermal stress analysis of tungsten collimators heated by high- 
energy proton beams, | :24303 (LA-6291-MS) 
LAND LEASING 
Leasing and exploration (For geothermal resource 
and development), 1 :23516 (JPL-5040-6( Vol.3)) 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
Trace elements in the environment: their role and 1-6 
toxicity as related to fossil fuels. A preliminary study, 1 
:22565 (UCLA-12-946) 


LAND POLLUTION/CONTROL 
Solid waste — related to the automobile: junk car 
disposal, 1 :23641 
LAND POLLUTION/MEETINGS 
Atmosphere-surface exchange of particulate and gaseous 
Proceedings of a symposium, Richland, 
September 4-6, 1974, 1 :24424 (CONF-740921- ) 
LAND REC MATION 
Ash utilization. Proceedings of the third symposium held 
Pittsburgh, Pennsylvania, March 13-15, 1973, 1 :22528 “(BM- 
IC-8640) 
get rid of ‘’the dump’’, 1 :22553 (BM-IC-8640) 
LAND RECLAMATION/REVEGETATION 
Land reclamation and environmental benefits of ash utilization, 
1 :22550 (BM-IC-8640) 
Soil-making potential of powerplant fly ash in mined-land 
reclamation, | :22551 (BM. LIC. 8640) 
LAND USE/DATA COMPILATION 
Indices, a technique for using large spatial data bases, 1 :24526 
(ORNL/RUS-15) 
LAND USE/DATA PROCESSING 
Application of the ORRMIS geographical digitizin, 
information system using data from the Carets Project, 1 
:24525 (ORNL/RUS-12) 
LAND USE/REGIONAL ANALYSIS 
Indices, a technique for using large spatial data bases, 1 :24526 
(ORNL/RUS-15) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, 1 :24884 
LANTHANUM/CORROSION 
Corrosion and electrochemical properties of lanthanum (Humid 
air; solutions of acids and KOH), | :23815 (AEC-tr-7296) 
Appearance potential spectra of La and Ce, 1 :24880 
LANTHANUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, 1 :24042 (BNWL-2000(Pt.4)) 
LANTHANUM 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 
LANTHANUM 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
LANTHANUM 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
LANTHANUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
LANTHANUM 140/UPTAKE 
Accumulation of europium in tumor (Eu, mice), 1 :24765 
LANTHANUM BORIDES/PHASE STUDIES 
Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, 1 :23968 (LA-UR-76-1266) 
LANTHANUM COMPOUNDS/ELECTRO-OPTICAL EFFECTS 
PLZT electrooptic shutters: applications, 1 :24006 
LANTHANUM COMPOUNDS/ION IMPLANTATION 
Bubble domain translational motion in the presence of an in- 
plane field ((YLaEu)3 (FeGa);O;; implanted with Ne* ions), 1 
:24010 
LANTHANUM COMPOUNDS/MAGNETIC PROPERTIES 
Variations of magnetic anisotropy within epitaxial films of Y; 
alte uF es 2sGa, 250,2 obtained from spin wave resonances, | 


LANTHANUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
LANTHANUM FLUORIDES/REFLECTIVITY 
Optical properties of rare earth trifluorides, 1 :23970 
LASER CAVITIES/AMPLIFIERS 
— cassegrain laser power amplifier system (Patent), 1 
LASER CAVITIES/DESIGN 
ae cassegrain laser power amplifier system (Patent), 1 
724226 
LASER CAVITIES/MODE LOCKING 
Laser mode locking and coupling method and apparatus 
(Patent), 1 :24222 
LASER CAVITIES/SHAPE 
The use of shaped cavities to improve the sidewall boundary 
layer quality in gas dynamic lasers. Interim report, 1 :24167 
(AD-A-010619) 
LASER ISOTOPE SEPARATION/GAIN 
Spontaneous laser action in laser isotope separation, 1 :22961 
LASER MIRRORS/FABRICATION 
Electroplating application to the fabrication of optics, 1 :24221 
LASER RADIATION/COUPLING 
Investigation of optical mixing, 1 :25100 


LASER RADIATION/DISTURBANCES 
730915-) 
KRYPTON 85/SCINTILLATION COUNTING 
LAKES 


LASER RADIATION/DISTURBANCES 
Effect of a turbulent shear flow on a laser beam. Interim report, 
1 :24164 (AD-A-010493) 
LASER RADIATION/INTERFEROMETRY 
analyzer using sliding reference interferometry 
olume ubsystem design anal Final report, 1 
1973-4 Mar 1974, 1 :24156 921515) 
LASER WELDING/WELDING MACHINES 
Laser welding machine development (30 Nov 1967) 
(Engineering Materials) (16 drawings, 4 photographs, and text 
(11 pages)), 1 :24118 (CAPE.2507) 
LASER-PRODUCED PLASMA/ION ACOUSTIC WAVES 
plasma turbulence in parametric resonances, | 
:25121 
LASER-PRODUCED PLASMA/PLASMA CONFINEMENT 
mirror confinement of laser produced 
miann rt, July 1, 1975-Jani Pal, 1976, 1 
LASER-RADIATION HEATING 
Ion heating by expansion of beam-heated plasma. Memorandum 
report, 1 :25072 (AD-A-011124) 
Plasma heating in a long solenoid by a laser or a relativistic 
electron beam, 1 :25080 
LASER-RADIATION HEATING/TURBULENT HEATING 
Anomalous ing of a plasma by a strong electromagnetic 
field, 1 :25081 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BIBLIOGRAPHIES 
Cumulative author index for Soviet laser bibliographies, Nos. 13- 
18, July 1973-December 1974. Interim report, 1 :24157 (AD- 
A-010035) 
LASERS/CAPACITORS 
Laser flashlamp capacitors and flashlamps for laser disk 
amplifiers (4 Oct 1975) (Engineering Materials) (7 drawings 
and text (16 pages)), 1 :23576 (CAPE-2493) 
LASERS/DESIGN 
Laser bandwidth requirements for distortionless amplification, | 
:24208 (SAND-76-0233) 
Laser heterodyne — (Patent), 1 :24228 
LASERS/FLASH TUBES 
Laser flashlamp capacitors and flashlamps for laser disk 
amplifiers (14 Oct 1975) (Engineering Materials) (7 drawings 
and text (16 pages)), 1 :23576 (CAPE-2493) 
LASERS/LABORATORY EQUIPMENT 
Laser chain components and rod amplifiers (5 May 1975) 
ae Materials) (70 drawings), 1 :24215 (CAPE- 
472) 


LASERS/MOLECULE-MOLECULE COLLISIONS 

Two-temperature model of hot-atom kinetics in electron-beam- 
driven H, and F, reactions, 1 :24894 (SAND-76-0222) 

LASERS/OPTICAL FILTERS 

Argus high-energy spatial filters (Apr 1976) (Engi 
Materials) (87 drawings), 1 :24214 (CAPE-2479) 

Argus spatial filter lenses (14 Sep 1975) (Engineering Materials) 
(7 drawings), 1 :24213 (CAPE-2480) 

LASERS/RELIABILITY 

Laser reliability prediction. Final technical report, 27 Dec 1973- 

28 Feb 1975, 1 :24200 (AD-A-016437) 
LASERS/RESEARCH PROGRAMS 

ARPA/NRL x-ray laser program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | January 
1975-30 June 1975, 1 :24198 (AD-A-015872) 

ics research: 1974:2. Semiannual report, 1 Jul-31 Dec 1974, 
1 :24162 (AD-A-010476) 
LASERS/REVIEWS 

High energy laser technology assessment. Volume 1. The 
technology assessment: an initial study. Final report, Sep 
1973-Jan 1975, 1 :24158 (AD-A-010100) 

High energy laser technology assessment. Volume 2. Project 
Manager's report: history and lessons learned. Final report, 
Sep 1973-Jan 1975, 1 :24159 (AD-A-010101) 

LASERS/SOFT X RADIATION 

Interaction between extreme uv radiation and highly charged 
ions in dense laser plasmas; evidence for a negative 
absorption, | :24218 


1428 


LASERS/STANDARDS 


ERA Vol. 1, No. 11 


Overview of Federal agency radiation protection activities. 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 

LASERS/STIMULATED EMISSION 
, construction, and experimental 
for study of laser energy enhance —— 
Final rn cy 15 Apr 1973-15 Jul 1974, 724163 (AD-A- 
010490) 
LASERS/TEST FACILITIES 
, construction, and operation of an experimental 
for study of laser energy enhancement by magnetic fie 
porn te: report, 15 Apr 1973-15 Jul 1974, 1 :24163 (AD-A- 
10490) 
LASERS/WINDOWS 

Casting of halide and fluoride alloys for laser windows. 
Semiannual technical report No. 24 1 :24192 (AD-A-014864) 

Determination of change in refractive index with temperature 
for zinc selenide and potassium chloride using photometric 
techniques, 1 :24181 (AD-A-012743) 

Development of gallium arsenide for infrared windows. Final 
report, 21 Jan 1974-21 Feb 1975, 1 :24190 (AD-A-014809) 

Effects of ion beam polishing on alkali halide laser window 
materials, 1 :24161 (AD-A-010459) 

Elastic constant measurements of poly 
window materials, 1 :24171 (AD-A-011653) 

Investigations into the feasibility of high power laser window 
materials. Semiannual technical report No. 1, 1 :24175 (AD- 
A-012290) 

materials characterization. Semiannual technical 
1 Jan 1975-31 Jul 1975, 1 :24203 (COM-75-11375) 
LASL 
(Los Alamos Scientific 
LASL/RESEARCH PROGRAMS 
Geosciences research at Los Alamos related to non-nuclear 
1 :23137 (LA-UR-76-1327) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY/ENERGY 

CONSERVATION 

Energy conservation and management plan for plant facilities at 
the Livermore site, 1 :23565 (UCID-17081) 

LEAD/ABSORPTION SPECTROSCOPY 

Zeeman atomic absorption determination of lead with a dual 

chamber furnace, | :24049 
LEAD/COMPRESSIBILITY 

Speed of ultrasound and the thermophysical ies of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

LEAD/DEPOSITION 
Deposition of atmospheric lead particles to natural surfaces in 
Id experiments (Comparison of urban and rural areas), | 
:24430 (CONF-740921-) 
Dry deposition over the Greak Lakes, 1 :24445 (CONF-740921- 
ATOMS 
of Pb, 1 :24947 


Tay spectrum 
LEADIPHYSICAL RADIATION EFFECTS 
Recovery of pure lead after electron irradiation at 4.7 K and 
below 3 K, 1 :23863 (CONF-751006-P1) 
Very low temperature electron irradiation and annealing of gold 
and lead, 1 :23862 (CONF-751006-P1) 
LEAD/SPECIFIC HEAT 
Speed of ultrasound and the thermophysical 
liquid metals Sn, Pb, Cd and of their binary 
Pb:Cd, 1 :23779 
LEAD/THERMAL EXPANSION 


rties of the 
ys Pb:Sn and 


Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

LEAD/TOXICITY 


Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
122565 (UCLA-12-946) 

LEAD/ULTRASONIC WAVES 

Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

LEAD/UPTAKE 
Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 
LEAD/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
LEAD ALLOYS/COMPRESSIBILITY 


Speed of ultrasound and the thermophysical rties of the 


Prope’ 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
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of preferred growth in lead-tin alloys, 1 :23686 
(IS-T-71 


LEAD ALLOYS/SPECIFIC HEAT 
Speed of ultrasound and the thermophysical of the 
Pb:Cd, 1 :23779 
LEAD ALLOYS/THERMAL EXPANSION 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, | :23779 
LEAD ALLOYS/ULTRASONIC WAVES 
Speed of ultrasound and the thermophysical ies of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sri and 
Pb:Cd, 1 :23779 
LEAD COMPOUNDS/ELECTRO-OPTICAL EFFECTS 
PLZT electrooptic shutters: applications, 1 :24006 
LEAD ISOTOPES/BIOLOGICAL RADIATION EFFECTS 
von es effects of radon on the lung, | :24737 (CONF- 
-) 
LEAD ISOTOPES/DOSE LIMITS 
Contamination limits for real and personal property. Progress 
report, July-December 1975 (Plutonium and lead isotopes), | 
:24541 (LA-6337-PR) 
LEAD ISOTOPES/HEALTH HAZARDS 
ee limits for real and personal property. Progress 
report, July-December 1975 (Plutonium and lead isotopes), | 
:24541 (LA-6337-PR) 
LEAD ISOTOPES/INGESTION 
Contamination limits for real and property. Progress 
report, July-December 1975 (Plutonium and lead isotopes), 1 
124541 (LA-6337-PR) 
LEAD-ACID BATTERIES/BATTERY PASTE 
Lead-acid storage battery paste (Patents), 1 :23426 
LEAD-ACID BATTERIES/DESIGN 
Water activated lead-acid storage battery cell having dry 
discharged electrodes (Patent; NaHSO, pellet to produce 
uniform electrolyte and reduce dendrite formation), 1 :23414 
LEAD-ACID BATTERIES/ELECTRODES 
Envelope for the tubular electrodes of storage batteries (Patent), 
1 :23432 
LEAD-ACID BATTERIES 
Batteries for energy storage, | :23415 
LEAK DETECTORS/MASS SPECTROMETERS 
Testing, leak rate, mass spectrometer (specifications) (15 Jul 
1975) (Engineering Materials) (Text (11 pages)), 1 :24112 
(CAPE-2492) 
LEAK DETECTORS/SPECIFICATIONS 
Testing, leak rate, mass spectrometer (specifications) (15 Jul 
1975) Cagionting Materials) (Text (11 pages)), 1 :24112 
2) 


See also TEA LEAVES 
LEAVES/ADSORPTION 
Resuspension of particles from plant surfaces by wind (Air 
pollution by ragweed pollen and Lycopodium spores), 1 
124779 (CONF-740921-) 
LEAVES/CONTAMINATION t 
Dry deposition processes on vegetation canopies (Atmospheric 
gases and pk. ea 1 :24432 (CONF-740921-) 
LEAVES/FOLIAR UPTAKE 
Removal of water soluble gases from the atmosphere by 
vegetation, 1 :24434 (CONF-740921-) 
LEAVES/RADIATION MONITORING 
Scale factors for foliar contamination by stra’ 
fission products in the New England area, | 
740921-) 
LEAVES/RADIONUCLIDE MIGRATION 
Model for absorption and release of gaseous materials 
canopies (Tritium), 1 :24539 (DP-MS-75-128) 
LEPTON NUMBER/CONSERVATION LAWS 
Testing the muon number conservation law in anti nu/sub p/ + 
e-. Technical report No. 76-117, 1 :24934 (ORO-2504-243) 


by forest 


See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
LEPTONS/PARTICLE PRODUCTION 
Intermediate-boson and dilepton production in hadronic 
interactions, | :24964 
LETHAL MUTATIONS 
LETTUCE/CHEMICAL COMPOSITION 
Effect of garbage compost on the 3,4-benzpyrene content of 
carrots and head lettuce, 1 :24774 (ORNL-tr-4124) 


ic sources of 
4494 (CONF- 


LINEAR ACCELERATORS/BEAM INJECTION 


LEUKEMIA/BIOLOGICAL EFFECTS 
Chromosomal banding patterns in acute nonlymphocytic 
leukemia, | :24618 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Technical 
progress report, August 1, 1974-May 1, 1975 (Mice, x 
radiation), 1 :24728 (COO-3097-11) 
LEUKEMIA/CYTOLOGY 
Acute monocytic leukemia: cytologic, histologic, cytochem 
ultrastructural, and cytogenetic observations, 1 :24617 
LEUKEMIA/GENETICS 
Acute monocytic leukemia: cytologic, histologic, cytochemical, 
ultrastructural, and c tic observations, 1 :24617 
LEUKEMIA/HISTOLOG 
Acute leukemia: cytologic, histologic 
ultrastructural, and cytogenetic meee 1 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEUKOCYTES 
See also LYMPHOCYTES 
LEUKOCYTES/CELL CYCLE 
Periodic oscillation of blood leukocytes, platelets, 
in a patient with chronic myelocytic 1 


LEUKOCYTES/CELL PROLIFERATION 
Periodic oscillation of blood leukocytes, platelets, and 
1 


LH 
(Luteinizing hormome.) 
LH/RADIOIMMUNOASSAY 
Clinical significance of a radioi 
with antiserum to the B-subunit of HCG ( 
1 :24652 
ry — between ovulation and LH levels in ae (BA), 


LICENSES/DATA COMPILATION 
United States Nuclear Regulatory Commission and the 
agreement states: li statistics and other data, 1 :22962 
(NP-20933) 
LICENSING 
See also REACTOR LICENSING 
Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 
LICHENS/CONTAMINATION 
In situ observations of the mechanisms of plutonium 
the marine environment, 1 :24585 (BNWL-tr-173) 
LI-DRIFTED GE DETECTORS/EFFICIENCY 
Working model for Ge(Li) detector counting efficiencies, | 
:24331 (UCRL-77732) 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
dose and carrier, 1 


ific for HCG 
12 trace tracer technique), 


life and inducement of cancer. Effect of 
(LF-tr-121) 


See VISIBLE RADIATION 
HT EMITTING DIODES/PHYSICAL RADIATION 
EFFECTS 


The effect of gamma irradiation on optical isolators. Technical 
rt, 1 :24368 (AD-A-015425) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY CONSUMPTION 
Energy conservation program evolution, | :23573 
LIGNITE/COAL RESERVES 
Resources and utilization of Texas lignite. Project N/T-2, final 
report, 1 :22401 (NSF-RA-N-74-247) 
LIGNITE/DEPOLY MERIZATION 
Origin of certain heterocyclic compounds from the 
depolymerization of coal (Xanthene; arylxanthene deri 
aliphatic methylene and methine structures), 1 :22519 
(BNWL-SA-5797) 
LIGNITE/FEASIBILITY STUDIES 
Resources and utilization of Texas lignite. Project N/T-2, final 
report, 1 :22401 (NSF-RA-N-74-247) 
LIGNITE/RESERVES 
= energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 
) 
LIGNITE/USES 
Resources and utilization of Texas lignite. Project N/T-2, final 
report, 1 :22401 (NSF-RA-N-74-247) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
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LINEAR ACCELERATORS/BEAM INJECTION 
Optimization of the input beam “eR for a high current 
C.W. deuteron linear accelerator, 1 :24295 (BNL-50515) 
LINEAR ACCELERATORS/DESIGN 
ae ee accelerator using magnetic mirrors (Patent), 1 
LINEAR ACCELERATORS/MAGNETIC MIRRORS 
a accelerator using magnetic mirrors (Patent), 1 
LINEAR ACCELERATORS/RF SYSTEMS 
500 MHz modulation m for the 6 MeV, 700 A Astron 
Accelerator, 1 :24297 (UCRL-77781) 
LINEAR THETA PINCH DEVICES/ENERGY STORAGE 
Energy storage and transfer with homopolar machine for a linear 
theta-pinch hybrid reactor, 1 :25136 (LA-6174) 
LINEAR THETA PINCH DEVICES/PLASMA CONFINEMENT 
Numerical studies of end losses from a linus theta pinch, 
:25074 (AD-A-014857) 
LINEAR Z PINCH DEVICES/PLASMA 
MACROINSTABILITIES 
radius stabilized Z-pinches, 1 :25119 (UCID- 
) 
LIPIDS/BIOLOGICAL RADIATION EFFECTS 
Histochemical studies of the effect of radiophosphorus on testis 
— albino mice during postnatal development (*P), 1 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Natural gas. Part 1. Supply, demand, and utilization. A 
bibliography with abstracts. Search period covered: 1964-May 
1975, 1 :22854 (NTIS/PS-75/463) 
—— NATURAL GAS/STORAGE 
torage of natural gas, | :22865 
LIQUEFIED NATURAL GAS/TRANSPORT 
Natural gas. Part 1. Supply, demand, and utilization. A 
bibliography with abstracts. Search period covered: 1964-May 
1975, 1 :22854 (NTIS/PS-75/463) 
PETROLEUM GASES/DISTRIBUTION 
System for distributing pressurized gas from a liquefied gas 
source (Patent), 1 :22864 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CONTAMINATION MONITORS 
Portable radioactivity monitor for liquid effluents, surface 
contaminations, and bulk solid wastes, 1 :24342 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/COMPATIBILITY 
Study of wetting of samples of the BN-B,C system by liquid 
metals, 1 :23969 (AD-A-014051/7ST) 
LIQUID METALS/EXPLOSIONS 
Investigation of explosions produced By dropping liquid metals 
into aqueous solutions, 1 :23764 (NP-20953) 
LIQUID METALS/PHASE TRANSFORMATIONS 
Evaluation of the a of the critical point, 1 :23726 
LIQUID PHASE M ANATION PROCESS/FLOWSHEETS 
Liquid phase methanation process, 1 :22450 (ERDA-76-30-3) 
SCINTILLATION DETECTORS 
uid scintillation alpha counting and spectrometry and 
Same to bone and tissue samples, 1 :24327 (CONF. 
760640-1) 
LIQUID SCINTILLATION DETECTORS/SAMPLE HOLDERS 
Apparatus for handling flexible containers for liquid sample 
spectrometry (Patent), 1 :24360 
LIQUID SCINTILLATION DETECTORS/SENSITIVITY 
Note on the experimental determination of the relative fast- 
neutron sensitivity of a hydrogenous scintillator, 1 :24323 
(ANL/NDM-21) 
LIQUID SCINTILLATORS 
Composition for use in scintillator systems (Patent; aromatic 
hydrocarbon erg ethoxylated alkyl phenol surfactant, and 
scintillation solute), 1 :24350 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/BIOLOGICAL EFFECTS 
Correction of iron deficiency in tomatoes grown hydroponically 
in sewage water, 1 :24672 
LIQUID WASTES/CHEMICAL ANALYSIS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
LIQUID WASTES/ENVIRONMENTAL EFFECTS 
Radiation doses and effects estimated for aquatic biota exposed 
to radioactive releases from LWR fuel-cycle facilities, | 
124759 
LIQUID WASTES/RADIOSTERILIZATION 
Apparatus for irradiating flowable material, 1 :24134 
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LIQUID WASTES/WASTE PROCESSING 
Evaluation of wastewater treatment technology for offshore oil 
production facilities, 1 :22814 
Marsh/pond sewage treatment plants, | :24546 (BNL-21237) 
Separation and monitoring of oily bilge water, 1 :24580 
LIQUID-METAL MHD GENERATORS/BINARY-FLUID 
SYSTEMS 
Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors (LMMHD-steam binary cycle and LMMHD gas 
turbine dual cycle), 1 :23533 (CONF-760556-1) 
LIQUID-METAL MHD GENERATORS/COMBINED CYCLES 
Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors (LMMHD-steam binary cycle and LMMHD gas 
turbine dual cycle), 1 :23533 (CONF-760556-1) 
LIQUID-METAL MHD GENERATORS/FEASIBILITY STUDIES 
Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors (LMMHD-steam binary cycle and LMMHD gas 
turbine dual cycle), 1 :23533 (CONF-760556-1) 
LIQUID-METAL MHD GENERATORS/PERFORMANCE 
Influence of wall-jet gas injection on liquid-metal MHD 
generator performance, | :23536 (CONF-760556-2) 
LIQUID-METAL MHD GENERATORS/VAPOR JET 
EJECTORS 
Influence of wall-jet gas injection on liquid-metal MHD 
generator performance, | :23536 (CONF-760556-2) 
LITHIUM/OSCILLATOR STRENGTHS 
Correlation effects in the photoabsorption on lightest atoms, | 
:24879 
LITHIUM/PHOTOIONIZATION 
Correlation effects in the photoabsorption on lightest atoms, | 
:24879 
LITHIUM/SOLVENT PROPERTIES 
Solubility of hydrogen isotopes in lithium, | 23762 (CONF- 
760631-1) 
LITHIUM/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
:22565 (UCLA-12-946) 
LITHIUM 6/ISOTOPE SEPARATION 
Method of simultaneous concentration and dilution of isotopes 
(Patent; use of ion exchange resin), 1 :22885 
LITHIUM ALLOYS/ELECTROMOTIVE FORCE 
Electromotive force measurements in molten lithium-magnesium 
alloys, 1 :23780 
LITHIUM COMPOUNDS/DISLOCATIONS 
High voltage electron microscopy of defects in lithium ferrite 
spinel (Dissociation of glide dislocations), 1 :23994 (LBL- 
4977) 
LITHIUM DEUTERIDES/CHEMICAL REACTION YIELD 
Solubility of hydrogen isotopes in lithium, 1 :23762 (CONF- 
760631-1) 
LITHIUM FLUORIDES/ABSORPTION SPECTRA 
Electron-hole interactions and the x-ray absorption spectra of 
insulators, 1 :24883 
LITHIUM FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Electron-hole interactions and the x-ray absorption spectra of 
insulators, 1 :24883 
LITHIUM HYDRIDES/CHEMICAL REACTION YIELD 
Solubility of hydrogen isotopes in lithium, 1 :23762 (CONF- 
760631-1) 
LITHIUM-SULFUR BATTERIES/ANODES 
Anode for a secondary, high-temperature electrochemical cell 
(Patent; Li/LiF-LiCI-KCI/FeS,-Li,S), 1 :23428 
LITHIUM-SULFUR BATTERIES/CATHODES 
Cathode composition for electrochemical cell (Patent; Li/LiCl- 
KCI/FeS-Cu,S), 1 :23431 
Development of a compact, high-capacity FeS, electrode (Li- 
Al/LiCI-KCI/FeS,, Mo current collector, 430°C, >150 
Wh/kg), 1 :23427 
LITHIUM-SULFUR BATTERIES/DESIGN 
Electrochemical cell assembled in discharged state (Patent; 3 to 
13Ah), 1 :23416 
Sealed lithium-sulfur monochloride cell (Patent), 1 :23418 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Method of preparing electrodes with porous current collector 
structures and solid reactants for secondary electrochemical 
cells (Patent; Li-Al-Si/LiF-LiCI-KCI/FeS,), 1 :23429 
LITHIUM-SULFUR BATTERIES/PLANNING 
Batteries for energy storage, | :23415 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Development of lithium/metal sulfide batteries at Argonne 
National Laboratory: summary report for 1975, 1 :23413 
(ANL-76-45(Rev.)) 
LIVER/BIOMEDICAL RADIOGRAPHY 
Rapid sequential liver imagine in the assessment of focal hepatic 
lesions (/sup 99m/Tc tracer techniques), 1 :24630 
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LIVER/BLOOD FLOW 
New method for the liver blood flow and colloidal radiogold 
uptake determination in chronic liver diseases (Au tracer 
1 :24649 
LIVER/DIAGNOSTIC TECHNIQUES 
Rapid sequential liver imagine in the assessment of focal hepatic 
lesions (/sup 99m/Tc tracer techniques), 1 :24630 
LIVER/HEPATOMAS 
Analogies between the tRNA methylating and tRNA’s 
in embryonic and tumor tissues, 1 :24607 (COO-2066-27) 
LIVER/METABOLISM 
between the tRNA a enzymes and tRNA’s 
in embryonic and tumor tissues, | 7 (COO-2066-27) 
LIVER/PATHOLOGY 
Rapid sequential liver imagine in the assessment of focal hepatic 
lesions (/sup 99m/Tc tracer techniques), | :24630 
LIVER/QUANTITATIVE CHEMICAL ANALYSIS 
Zeeman atomic absorption determination of lead with a dual 
chamber furnace, | :24049 
LIVER/SCINTISCANNING 
Investigation of liver diseases by aid of a double-radionuclide 
function scintigraphy in combination with the Anger camera 
and a data processing m ( I, */sup m/Tc, '*/sup m/In, 
tracer techniques), | :24631 
New and efficient method for functional and m 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), 1 :24638 
New ticals for organ (*/sup m/Tc, 
13/sup m/In, 131 tracer techniques), 1 :24644 
LIVER CIRRHOSIS/DIAGNOSIS 
New method for the liver blood flow and colloidal radiogold 
uptake determination in chronic liver diseases ("Au tracer 
technique), | :24649 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS/BOILING DETECTION 
Summary report (Bubble nucleation in sodium; LMFBR), 1 
:23270 (PB-244254) 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Radial blanket design and development. Quarterly progress 
report for period ending November 30, 1975, 1 :23274 
(WARD-RB-3045-12) 
LMFBR TYPE REACTORS/CONTROL ROD DRIVES 
Control rod drive for reactor shutdown (Patent; LMFBR), 1 
23318 
LMFBR TYPE REACTORS/ECCS 
Emergency heat removal system for a nuclear reactor (Patent; 
PWR; BWR; LMFBR), | :23239 
LMFBR TYPE REACTORS/EXCURSIONS 
Coolant boiling in the beginning-of-life core during overpower 
excursions, | :23369 (HEDL-SA-993) 
LMFBR TYPE REACTORS/FIRE EXTINGUISHERS 
Survey of supression of sodium fires in liquid metal fast breeder 
reactors, 1 :23363 (ERDA-76-70) 
LMFBR TYPE REACTORS/FUEL CANS 
Data package for Type 304 stainless steel tubular 
creep test program, | :23272 (WARD-HT-3045-14) 
LMFBR mixed oxide fuels development semi-annual report, 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 
January 1, 1976-March 31, 1976, 1 :23375 


progress 

(NP-20942) 
Safety engineering fourteenth quarterly report, November- 

December 1975 and January 1976, 1 :23366 (GEAP-13923- 


14) 
LMFBR TYPE REACTORS/FUEL PINS 
_LMFBR mixed oxide fuels development semi-annual 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress report, January 1, 1976-March 31, 1976, 1 :23375 
(NP-20942) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Dynamic responses of heat exchanger tube banks, | :23254 
(ANL-CT-76-30) 
Post-test examination of Alco-SCTI sodium-to-sodium heat 
exchanger, | :23267 (ORNL-5149) 
Vibration of a group of circular cylinders in a confined fluid, 1 
:23253 (ANL-CT-76-25) 
LMFBR TYPE REACTORS/NEUTRON ABSORBERS 
Performance of Eu,O; in FTR design-oriented irradiation test in 
EBR-II, 1 :23269 (ORNL/TM-5400) 


LMFBR TYPE REACTORS/RADIOACTIVE AEROSOLS 

Aerosol behavior modeling for fast reactor safety. Quarterly 

progress report, January-March 1976. Task 56, 1 :23361 
{BMI-NUREG-1946) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Inelastic behavior and strain tolerances of SS-304 and 316 
components for LMFBR and FFTF, | :23273 (WARD-HT- 
3045-16) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
aan aerosol release and transport program. Quarterly 
report, October-December 1975, 1 :23378 
(ORNL/NUREG/TM-9) 
LMFBR TYPE REACTORS/REACTOR KINETICS 

Data testing of the 126/36 neutron-gamma ENDF/B-IV coupled 
lib for LMFBR core and shield anaysis, 1 :23258 (CONF- 
760622-17) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 
-~ nd information for interim methods of inelastic 
igh-tempterature reactor components of 2 1/4 Cr-1 Mo 
steel, 1 :23268 (ORNL/TM-5226) 

Irradiation creep/swelling interactions (SS-304), 1 :23263 
(HEDL-SA-1022) 

Reactor materials performance predictions using damage 
functions: analysis of fluence limit uncertainties, 1 :23264 
(HEDL-TME-75-43) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Survey of supression of sodium fires in liquid metal fast breeder 

reactors, | :23363 (ERDA-76-70) 
LMFBR TYPE REACTORS/SHIELDING 

Three-dimensional LMFBR shielding design and analysis code. 

Final report, 1 :23260 (COO-2467-3) 
LMFBR TYPE REACTORS/VALVES 
Thermal transient simulation tests of a sodium valve, 1 :23276 
G 


See LIQUEFIED NATURAL GAS 
LNG PLANTS/COST BENEFIT ANALYSIS 
Floating offshore LNG liquefaction facility: a cost effective 
alternative, 1 :22861 
LNG PLANTS/OFFSHORE OPERATIONS 
Floating offshore LNG liquefaction facility: a cost effective 
alternative, 1 :22861 
LOBSTERS/CULTIVATION TECHNIQUES 
Utilization of power plant thermal effluent for mariculture, 1 
124594 


LOCAL GROUP 
See GALAXIES 
LOGIC CIRCUITS/DESIGN 
Binary circuitry including switching elements utilizing 
superconductive tunneling effects (Patent), 1 :24280 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT/AFTER-HEAT 
Fission product beta and gamma energy release. rly 
progress report for January-March 1976 (BWR; PWR), 1 
:23383 (ORNL/NUREG/TM-23) 
LOSS OF COOLANT/COMPUTER CALCULATIONS 
RELAP4 computer code. II. Engineering design of the input 
model (BWR; PWR), 1 :23398 
LOSS OF COOLANT/FILM BOILING 
Wet steam flow study. Progress report No. 1 (Water cooled 
reactors), 1 :23386 (PB-244255) 
LOSS OF COOLANT/HEAT TRANSFER 
Processes in tanks with boiling or wr TT water during 
pressure drop (PWR and BWR), | :233 
LOSS OF COOLANT/PRESSURE GRADIENTS 
Long term ice condenser containment code: LOTIC code 
(PWR), 1 :23389 (WCAP-8355-A(Suppl.1)) 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Mark I 1/12-scale pressure suppression pool swell tests (BWR), 
1 :23373 (NEDO-13456) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Long term ice condenser containment code: LOTIC code 
(PWR), 1 :23389 (WCAP-8355-A(Suppl.1)) 
LOSS OF COOLANT/TWO-PHASE FLOW 
Processes in tanks with boiling or supercooled water during 
pressure drop (PWR and BWR), | :23390 
LOSS OF FLOW/HEAT TRANSFER 
HTGR safety studies for the Division of Systems Safety, U.S. 
Nuclear Regulatory Commission. Monthly progress report for 
April 1976, 1 :23381 (ORNL/NUREG/TM-20) 
LOW BTU GAS/DESULFURIZATION 
Desulfurization of low-Btu producer gas, 1 :22432 (ERDA-76- 
30-3) 
LOW BTU GAS/PRODUCTION 
Low-Btu gasification of coal for electricity generation, 1 :22454 
(ERDA-76-30-3 ) 
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LOW BTU GAS/RESEARCH PROGRAMS 

Low-Btu fuel gas, 1 :22456 (ERDA-76-30-3) 
LOW BTU GAS/SYNTHESIS 

ey of low Btu sulfur-free gas from residual oil (Patent), 
LUBRICATING OILS/CONTROL 

Water pollution problems related to the automobile: crankcase 

oil disposal, 1 :23640 
LUBRICATING OILS/SYNTHESIS 
Production of lubricating oils (Patent), 1 :22791 
LUMINESCENCE/BIOCHEMICAL REACTION KINETICS 

Mechanisms of h and of 
their regulation. Progress report, one od period through 
March 1976, 1 :24608 (COO-3277-4 1) 

LUNGS/BIOLOGICAL RADIATION EFFECTS 

Biological effects of radon on the lung, | :24737 (CONF- 
730915-) 

Biological effects of daily inhalation of radon and its short-lived 
daughters in experimental animals (Hamsters, rats, mice), | 
:24756 (CONF-730915-) 

Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 

Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 

:24760 (LF-tr-121) 
LUNGS/BLOOD FLOW 

Determination of pulmonary parenchymal tissue volume and 
pulmonary capillary blood flow by a partial rebreathing 
technique, | :24657 (LF-tr-122) 

LUNGS/DYNAMIC FUNCTION STUDIES 
Automatic regional lung function testing device, 1 :24341 
LUNGS/NEOPLASMS 

Detection and evaluation of pulmonary malignancies using '**Cs, 
1 :24635 

Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. dose and carrier, 1 

:24760 (LF-tr-121) 

Flow-systems analysis and characterization of protein contents 
and proliferating kinetics in ascites and solid tumors, | :24615 
(LA-UR-76-918) 

Radon protection in uranium mines, 1 :24741 (CONF-730915-) 

Review of the uranium miner experience in the United States, 1 

:24738 (CONF-730915-) 

Three significant advances in lung scintigraphy (/sup 99m/Tc, 

133/sup m/In tracer techniques), | :24636 
LUNGS/PATHOLOGY 

Biological effects of daily inhalation of radon and its short-lived 
daughters in experimental animals (Hamsters, rats, mice), | 
:24756 (CONF-730915-) 

LUNGS/RADIATION DOSE DISTRIBUTIONS 

Relation between soil contamination and lung burden, and 
implications to resuspension experimental design, 1 :24500 
(CONF-740921-) 

LUNGS/RADIATION DOSES 

Biological effects of radon on the lung, | :24737 (CONF- 
730915-) 

Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 

Radiological health significance of radon in natural gas, | 
:24739 (CONF-730915-) 

Relation between cumulative exposure to radon-daughters, lung 
dose, and lung cancer risk, | :24736 (CONF-730915-) 

Review of the uranium miner experience in the United States, | 
:24738 (CONF-730915-) 

LUNGS/RADIATION INJURIES 

Biological effects of radon on the lung, | :24737 (CONF- 
730915-) 

LUNGS/RADIATION MONITORING 

Review of the uranium miner experience in the United States, 1 
:24738 (CONF-730915-) 

LUNGS/RADIONUCLIDE KINETICS 

Effect of ventilation variables on breath thoron output (Dogs), | 
:24764 (CONF-730915-) 

Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, | :24762 (CONF-730915-) 

Kinetics of total body retention and clearance of xenon and 
krypton after inhalation "Kr, “Kr), 1 :24761 (BNL- 
20909) 

Volterra integral equation of the first kind, 1 :25185 

LUNGS/SCINTISCANNING 

Method for recycling radioactive noble gases for functional 
pulmonary imaging, | :24627 (LBL-4759) 

Noble in nuclear medicine ("Xe tracer techniques), | 
:24626 (CONF-730915-) 


ERA Vol. 1, No. 11 


Three significant advances in lung scintigraphy (/sup 99m/Tc, 

133/sup m/In tracer techniques), 1 :24636 
LUNGS/VOLUME 

Determination of pulmonary parenchymal tissue volume and 
pulmonary capillary blood flow by a partial rebreathing 
technique, 1 :24657 (LF-tr-122) 

LUTEINIZING HORMONE 
See LH 
LUTETIUM/ELECTRON COLLISIONS 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, | :23775 
LUTETIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
LUTETIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
LUTETIUM 177/UPTAKE 
Accumulation of europium in tumor (Eu, mice), 1 :24765 
LUTETIUM COMPOUNDS/DOMAIN STRUCTURE 

(LuSm)3Fe/sub 5-x/Ga/sub x/O,, garnet films for small bubble 
diameters, 1 :24018 

Germanium-substituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y,Eu, 
(Lu, Tm), Ca (Fe, Ge)sO,2), 1 :24016 

LUTETIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 
rnets, 1 :24020 
LUTETIUM COMPOUNDS/MAGNETIC PROPERTIES 

Reproducible growth and bubble properties of rare-earth- 

substituted YCaGelG films, 1 :24017 
LUTETIUM HYDRIDES/ELECTRON COLLISIONS 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, 1 :23775 
LUTETIUM HYDRIDES/OPTICAL PROPERTIES 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, | :23775 
LUTETIUM OXIDES/ELECTRON COLLISIONS 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, 1 :23775 
LUTETIUM OXIDES/OPTICAL PROPERTIES 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, | :23775 
LWBR TYPE REACTORS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Light Water Breeder Reactor Program. Final environmental 
statement. Volume 1. Summary and background, | :23320 
(ERDA-1541(Vol.1)) 

Light Water Breeder Reactor Program. Final environmental 
statement. Volume 2. Operation of LWBR core in 
Shippingport Atomic Power Station, 1 :23321 (ERDA- 
1541(Vol.2)) 

Light Water Breeder Reactor Program. Final environmental 
statement. Volume 3. Commercial application of LWBR 
technology, | :23322 (ERDA-1541(Vol.3)) 

Light Water Breeder Reactor Program. Final environmental 
statement. Volume 4. Environmental assessment of a 
conceptual thorium-uranium fuel cycle, 1 :23323 (ERDA- 
1541(Vol.4)) 

Light Water Breeder Reactor Program. Final environmental 
statement. Volume 5. Public hearing record, comment letters 
and responses, | :23324 (ERDA-1541(Vol.5)) 

LWBR TYPE REACTORS/FUEL CYCLE 

Light Water Breeder Reactor Program. Final environmental 
statement. Volume 4. Environmental assessment of a 
conceptual thorium-uranium fuel cycle, 1 :23323 (ERDA- 
1541(Vol.4)) 

LWBR TYPE REACTORS/REACTOR MATERIALS 

High strain rate tensile tests of Zircaloy at 550°F (LWBR 

development program), | :23271 (WAPD-TM-1263) 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 

Comparative research on the effect of different dosis of total 
body irradiation with a 4 MeV linear accelerator on sperm 
production, peripheral blood and bone marrow of pure strain 
adult rabbits (Electrons), 1 :24730 

LYMPHOCYTES/IMMUNE REACTIONS 

Specific i ppression by passive antibody. V. 
Participation of macrophages in reversal of suppression by 
peritoneal exudate cells from immune animals, | :24623 

Variations in the expression of @-C3H alloantigen on thymic = 
— lymphocytes of newborn and young adult mice, | 
246 

LYMPHO CELLS 
See LYMPHOCYTES 


LOW BTU GAS/RESEARCH PROGRAMS 1468 es 


M 
MACHINE TOOLS/REPAIR 
Rebuilding machine tools at the Sandia Laboratories, 1 :24103 
(SAND-76-5628) 


MACROPHAGES/IMMUNE REACTIONS 
Specific i by passive antibody. V. 
Participation of macrophages i in reversal of suppression by 
peritoneal exudate cells from immune animals, | :24623 
MAGNESIUM/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
MAGNESIUM/PHYSICAL RADIATION EFFECTS 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
lormation m scattering of strongly in 


See also MAGNESIUM BASE ALLOYS 
MAGNESIUM ALLOYS/CRYSTAL 
microdiffraction in lattice image analysis (Ordered 
Mg;Cd; spinodal Au-Ni), 1 :23722 
MAGNESIUM ALLOYS/ELECTROMOTIVE FORCE 
Electromotive force measurements in molten lithium-magnesium 
alloys, 1 :23780 
MAGNESIUM BASE ALLOYS/ORDER PARAMETERS 
Observations of B19 ordering in Mg;Cd thin foils, 1 :23728 
MAGNESIUM CARBONATES 
See also DOLOMITE 
MAGNESIUM CARBONATES/BIOLOGICAL EFFECTS 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up “Fe and FeSO, added to Yolo loam soil, 1 :24683 
Iron chlorosis caused by MgCO, (Soybeans), | :24666 
MAGNESIUM IONS/BIOLOGICAL EFFECTS 
Calcium-requiring step in the uptake of deoxyribonucleic acid 
through the surface of competent pneumococci, | 


See also SPINELS 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Thermal and electrical measurements on solids at low 
temperatures. Progress report No. 10, 1 :23939 (COO-1629- 
57) 


MAGNET COILS/POWER SUPPLIES 
storage and transfer with hom machine for a linear 
theta-pinch hybrid reactor, 1 :25136 (LA-6174) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
MAGNETIC 
Magnetic bubble domains (a bibliography with abstracts). 
Report for 1964-Aug 1975, 1 :25164 (NTIS/PS-75/686/6ST) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
High beta capture and mirror confinement of laser 
plasmas. Semiannual report, July 1, 1975-January 31, 1976, 1 
:25076 (COO-2277-7) 
MAGNETIC MIRRORS/PLASMA DRIFT 
Connection between adiabaticity and the mirror mode, | :25078 
(UCID-17158) 
MAGNETIC MIRRORS/USES 
Linear particle accelerator using magnetic mirrors (Patent), | 
:24291 
MAGNETIC MONOPOLES/UNIFIED GAUGE MODELS 
Forms of gauge fields and nonintegrable phase factors, | :24974 
MAGNETIC PROBES/PERFORMANCE 
Magnetic probe for use in intense electron beam environment. 
Memorandum report, 1 :25082 (AD-A-014399) 
MAGNETIC PROPERTIES/MEETINGS 


Twenty-first annual conference on magnetism and magnetic 
tat held at Philadelphia, Pennsylvania, December 9-12, 
1975, 1 :23781 


Magnetic bubble domains (a bibliography with abstracts). 
Report for | 1975, 1 :25164 (NTIS/PS.75/686/6ST) 
MAGNETISM /MEETINGS 
Twenty-first annual conference on magnetism and magnetic 
—T held at Philadelphia, Pennsylvania, December 9-12, 
1 :23781 
MAGNETITE/PRODUCTION 
Iron and alumina extraction from powerplant fly ash in Poland, 
1 :22548 (BM-IC-8640) 
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MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 
MAGNETOHYDRODYNAMICS/COMPUTER CODES 
MHD linear instability code user's manual (MHD2V106), | 
:24927 (ORNL/CSD/TM-3) 
MAGNETOMETERS/JOSEPHSON JUNCTIONS 
Application of Josephson junctions to computer and 
logic elements and two magnetic measurements, | :24143 
Observation of nuclear quadrupole resonance with 
superconducting magnetometers, | :24142 
MAINE/SEISMIC SURVEYS 
Study of seismicity and tectonics in New England. Fourth 
report, May 1, 31, 1975, 1 :24791 (COO- 
484-5) 
MAIZE/GROWTH 
Iron oxide as an iron source in potting-soil mixtures, 1 :24682 
MAIZE/METABOLISM 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up “Fe and FeSO, added to Yolo loam soil, | :24683 
MAIZE/NUTRIENTS 
Phosphorus levels on the ability of an iron-inefficient and an 
iron-efficient corn inbred to take up iron from nutrient 
solution, 1 :24679 
MAIZE/NUTRITION 
Monocot-dicot variability in response to an iron oxide-metallic 
iron source (Zea mays, Glycine max), 1 :24674 
MAIZE/NUTRITIONAL DEFICIENCY 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
MALFORMATIONS/RADIOINDUCTION 
Embryotoxicity of Astatine-211, 1 :24757 
MAMMARY GLANDS/BIOMEDICAL RADIOGRAPHY 
Survey of mammographic exposure levels and techniques used in 
Eastern Pennsylvania, 1 :24710 (DHEW/FDA-76-8026) 
MAMMARY GLANDS/RADIATION DOSES 
Survey of mammographic exposure levels and techniques used in 
Eastern Pennsylvania, 1 :24710 (DHEW/FDA-76-8026) 


See also PATIENTS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
MAN/HEALTH HAZARDS 
Some radiological health of radon-222 in liquified 
petroleum pas, 1 :24742 (CONF-730915-) 
MAN/RADIATION DOSES 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
Contribution of radon in natural gas to the dose from aiborne 
radon-daughters in homes, | :24484 (CONF-730915-) 
Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants (“Kr), 1 :24491 (CONF-730915-) 
Radiological health significance of radon in natural gas, 1 
:24739 (CONF-730915-) 
Some radiological health aspects of radon-222 in liquified 
petroleum gas, 1 :24742 (CONF-730915-) 
MAN/RADIATION MONITORING 
Significance of radon and its progeny as natural 
sources in Sweden, | :24482 (CONF-730915- ) 
MANGANESE/BIOLOGICAL EFFECTS 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
Responses of Earlirose rice to iron, zinc, and BPDS when grown 
on calcareous soil, 1 :24675 
MANGANESE/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
MANGANESE/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
MANGANESE/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
MANGANESE/PHOTOELECTRON SPECTROSCOPY 
Extrinsic and intrinsic electron energy losses in metal x-ray 
photo-electron spectra, | :24858 
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MANGANESE/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
MANGANESE/PHOTON-ATOM COLLISIONS 
Extrinsic and intrinsic electron energy losses in metal x-ray 
photo-electron spectra, | :24858 
MANGANESE/TOXICITY 
Trace elements in the environment: their role and 
toxicity as related to fossil fuels. A preliminary study, 1! 
:22565 (UCLA-12-946) 
MANGANESE/UPTAKE 
on microelement uptake in bush beans, | :246 
MANGANESE/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
MANGANESE 5S/ENERGY LEVELS 
Nuclear data sheets for A = 55, 1 :24996 
MANGANESE 55/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 55, 1 :24996 
MANGANESE 59/BETA-MINUS DECAY 
New isotopes of interest to astrophysics, 1 :24994 (CONF- 
760560-5) 
MANGANESE ORES/ACTIVATION ANALYSIS 
Development of components for an in-situ analysis system for 
the exploration of manganese nodules, 1 :24024 
MANGANESE ORES/CHEMICAL ANALYSIS 
Role of the nucleus in formation of ferromanganese nodules: 
processing guidelines for the marine miner, | :24033 
MANGANESE ORES/ELECTRON MICROSCOPY 
Role of the nucleus in formation of 
processing guidelines for the marine miner, | :24033 
MANGANESE ORES/EXPLORATION 
Deep sea survey system (Used by the German Research Vessel 
""Valdivia’’), 1 :24809 
Development of components for an in-situ analysis system for 
the exploration of manganese nodules, | :24024 
MANGANESE SILICATES/ABSORPTION SPECTRA 
Vibrational spectra of synthetic single crystal tephroite, 
Mn,SiO,, | :24067 
MANGANESE SILICATES/INFRARED SPECTRA 


MANGANESE SILICATES/RAMAN SPECTRA 
Vibrational spectra of synthetic single crystal tephroite, 
Mn,SiO,, | :24067 
MANGROVES/COMMUNITIES 
Mangrove root communities in Jobos Bay, | :24591 (PRNC- 
196(Vol.1)) 
MANOMETERS 
See PRESSURE GAGES 
MANURES/ANAEROBIC DIGESTION 
Energy recovery through anaerobic of animal manures 
(Effect of mixing and feeding rates to why 1 :23002 
(NP-20954) 
rt on anaerobic cro forestry 
manures for (For individual 
farms or small associations), 1 23001 (NP-20954) 
MAPS/COMPUTER CODES 
CARTE: a thematic mapping program (For graphic display of 
statistical data by geographic area, for CDC 7600), 1 :25183 
CATCH: computer assisted topography, cartography, and 
hypsography. Part I. MAPROJ: a subroutine — for a 
number of common map projections (Fortran IV), 1 :25167 
(ORNL/TM-3790(Pt1.)) 
MAPS/DATA PROCESSING 
Cartographic data base in SEEDIS (Socio-Economic- 
En tal-Demographic Information System at LBL), 1 
:25191 (LBL-3848) 
MARBLE HILL-1 REACTOR/ENGINEERED SAFETY 
SYSTEMS 
data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
MARBLE HILL-1 REACTOR/REACTOR SITES 
data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
MARBLE HILL-1 REACTOR/SPECIFICATIONS 
data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
MARBLE HILL-2 REACTOR/ENGINEERED SAFETY 
SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
MARBLE HILL-2 REACTOR/REACTOR SITES 
data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
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MARBLE HILL-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC YSTEMS 
MASS SPECTROMETERS 
Direct ae inlet for surface ionization m 
emma of airborne particles, 1 :24373 (BNWL-SA- 


643) 
MASS SPECTROMETERS/DESIGN 
Fast real-time measurment of extremely low-level airborne 
plutonium, | :24051 (BNWL-2000(Pt.4)) 
MASS SPECTROMETERS/ION SOURCES 
Filament forming jig for AVCO thermal emission mass 
spectrometer (nd) (Engineering Materials) (3 drawings), | 
:24378 (CAPE-2463) 
MASS SPECTROSCOPY/REVIEWS 
Photoelectron and photoion spectroscopy of molecules, | :24900 
MASSACHUSETTS/SOLAR SPACE HEATING 
Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the State, | 
:23076 (NP-20949) 
MASSACHUSETTS/SOLAR WATER HEATERS 
Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the State, 1 
:23076 (NP-20949) 
MATERIAL UNACCOUNTED FOR/ACCOUNTING 
Comparison of several Kalman filter models for establishing 
MUF, 1 :22942 (CONF-760622-26) 
MATERIALS/ELECTRONIC STRUCTURE 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
MATERIALS/MEETINGS 
Bicentennial of materials progress. 21st national SAMPE 
symposium and exhibition, Los Angeles, California, April 6-8, 
1976, 1 :23684 
MATERIALS/RESEARCH PROGRAMS 
Materials research for clean utilization of coal. Quarterly 
progress report, | :22464 (FE-1749-6) 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATHEMATICS 
See also STATISTICS 
uilibrium points of rational n-person games, | :25184 
MATRICES/ALGORITHMS 
Computing the Smith normal form of a matrix, 1 :25160 (LA- 
UR-76-594) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
FLOWMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
PHOTOMETERS 
PRESSURE GAGES 
PYRANOMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
RADIOMETRIC GAGES 
SEISMOGRAPHS 
THERMOCOUPLES 
THICKNESS GAGES 
MEASURING INSTRUMENTS/REACTORS 
Part II. Nuclear energy, | :23459 
MECHANICAL DRAFT COOLING 
TOWERS/MATHEMATICAL MODELS 
Theory and application of engineering models for cross-flow and 
counterflow induced-draft cooling towers, 1 :23306 (K/CSD- 


1) 
MECHANICAL HEART/RESEARCH PROGRAMS 
Biomedical engineering support. Annual progress report, August 
15, 1974-August 14, 1975, 1 :22963 (COO-2155-17) 
MECHANICAL PROPERTIES/DATA ACQUISITION SYSTEMS 
Development and implementation of a mechanical Ries 
data storage and retrieval system, | :23742 (ORN -5330) 
MECHANICAL PROPERTIES/VARIATIONS 
Estimating heat-to-heat variation in mechanical properties from 
a statistician’s point of view, 1 :23737 (CONF-760905-6) 


MANGANESE/PHOTOIONIZATION 1488 


NOVEMBER 1976 


‘AL STR 
See also BELLOWS 
MECHANICAL STRUCTURES/CRACKS 
ic fracture analysis with a lagrangi 
method, | :23808 (UCRL-77257(Rev.1)) 
MECHANICAL STRUCTURES/DESIGN 
State-of-the-Art of metal column 
MECHANICAL STRUCTURES/FREQ 


TESTING 
Detection of structural ap on fixed platforms by 
measurement of mse, 1 :22648 
MECHANICAL STRUCTURES ECHANICAL VIBRATIONS 
Resonant, —— vibrations of structures and cable 
MECHANICAL STRUCTURES/RELIABILITY 
Detection of structural failure on _— platforms by 
measurement of dynamic response, | :22648 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
ysis with a gian finite difference 
pipes with crac to dynamic 
loads), 1 :24104 (UCRL-77257) 
Parameters affecting axial capacity of piles in clays (For offshore 
platforms), 1 22653 
MEDICAL PERSONNEL/RADIATION DOSES 
Radioprotection of hospital workers in contact with radioactive 
patients, 1 :24726 
MEDICAL PERSONNEL/RADIATION PROTECTION 
Radioprotection of hospital workers in contact with radioactive 
1 :24726 


See also RADIOGRAPHY 
DENT. 
DIAGNOSTIC TECHNIQUES 
NUCLEAR MEDICINE 
PATIENTS 
MEDICINE/INFORMATION SYSTEMS 
Biomedical Computing Information Center: 
introduction and report of early progress, 1 :25188 (CONF- 
760555-1) 
MEDICINES 
See DRUGS 
MELANIN/ELECTRIC CONDUCTIVITY 
Threshold switching in the amorphous semiconductor As,sTe7G 
€,5 and in the organic semiconductor melanin, | :23999 (IS-T- 


finite difference 


Contribution to the study of theoretical and experimental 
possibilities for the evaluation of properties of corium (Molten 
core material), 1 :23397 (GERRSR-5) 

Theoretical and experimental possibilities for the evaluation of 
properties of corium. Final report for project RS 128 (LWR 
safety), 1 :23396 (GERRSR-6) 

MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/DEFORMATION 
— a viscoelastic ellipsoidal neo-Hookean membrane, | 
MEMORY DEVICES 
See also MAGNETIC STORAGE DEVICES 
MEMORY DEVICES/FABRICATION 
Device characterization of a complete set of passive bubble logic 
functional elements ((YSm)3 (GaFe);0,2 garnet), 1 :24009 
MEMORY DEVICES/JOSEPHSON JUNCTIONS 
Application of Josephson junctions to computer storage and 
elements and two magnetic measurements, 1 24 724143 
MEMORY DEVICES/MAGNETIC MATERIALS 

Exploratory development of magnetic bubble domain material 
for application in Air Force solid state mass memory systems. 
Final report, 27 Nov 1972-30 Nov 1974, 1 :24266 (AD-A- 

014364) 
MERCAPTANS 
See THIOLS 
MERCAPTOPURINE/TOXICITY 

Technetium-99m-6-mercaptopurine: a new radiopharmaceutical 

for cholescintigraphy (Mice, dogs), 1 :24640 
MERCURY/BRANCHING RATIO 

Effect of spin-orbit coupling on the wavelength dependence of 

atomic branching ratios, | :24876 
MERCURY DISTRIBUTION 

Contamination of groundwater by heavy metals from the land 
disposal of flyash. Progress report, October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 

igh temperature uv toelectron , 1 :24867 
(LBL-4922) 
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MERCURY/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. Progress report, October 1, 1975-December 
31, 1975, 1 34531 (TID-27019) 
MERCURY/L-S COUPLING 
Effect of spin-orbit coupling on the wavelength dependence of 
atomic branching ratios, 1 :24876 
MERCURY /PHOTOELECTRON SPECTROSCOPY 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
MERCURY/UPTAKE 
Double and triple isotope gamma camera studies with energy 
selection after data collection (""Hg, '*Au, /sup 
99m/Tc), 1 :24629 
MERCURY/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
MERCURY 203/RETENTION 
Evaluation of biological half-lives of radionuclides in mouse 
organs “Zn, ™Se), 1 :24768 
MERCURY 203/TISSUE DISTRIBUTION 
Evaluation of biological half-lives of radionuclides in mouse 
organs “Hg, ©Zn, ™Se), 1 :24768 
MESITYLENE/PHOTOCHEMISTRY 
Photochemistry of organic ions in the gas phase. Comparison of 
the gas phase photodissociation and solution absorption 
spectra of benzoyl cation, protonated benzene, and protonated 
mesitylene, 1 :24083 
MESITYLENE/ULTRAVIOLET SPECTRA 
Photochemistry of organic ions in the gas phase. Comparison of 
the gas phase photodissociation and solution absorption 
spectra of benzoyl cation, protonated benzene, and protonated 
mesitylene, 1 :24083 
MESON RESONANCES 
See also KJRESONANCES 
Q RESONANCES 
MESON RESONANCES/G PARITY 
Observation of a new scalar meson, | :24949 
MESON RESONANCES/ISOSPIN 
Observation of a new scalar meson, | :24949 
MESON RESONANCES/PARITY 
Observation of a new scalar meson, | :24949 
MESON RESONANCES/PARTICLE WIDTHS 
Observation of a new scalar meson, | :24949 
MESON RESONANCES/SPIN 
Observation of a new scalar meson, | :24949 
MESONS 
See also MESON RESONANCES 
MESONS/PHOTOPRODUCTION 
Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 
METAL-GAS BATTERIES 
See also NICKEL-HYDROGEN BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/CATHODES 
Halogen storage by means of hydrates; patent, | :23430 
METAL-GAS BATTERIES/PLANNING 
Batteries for energy storage (AI-Cl,), 1 :23415 
METALLURGY 
(Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
METALLURGY/RESEARCH PROGRAMS 
Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, 1 :23968 (LA-UR-76-1266) 
METAL-METAL BATTERIES/DESIGN 
Primary or secondary electrochemical cell (Li/apratic 
electrolyte/As, Sb or other semimetal, metalloid, or 
semiconductor; patent), 1 :23421 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/DESIGN 
Electrochemical generator (Li/Li perchlorate in organic 
solvent/Cu oxide, Ag chromate, Pb chromate, or fluorinated 
C; patent), 1 :23419 
Primary or secondary electrochemical cell (Li/apratic 
electrolyte/As, Sb or other semimetal, metalloid, or 
semiconductor; patent), 1 :23421 
METAL-NONMETAL BATTERIES/FABRICATION 
Method for fabricating electrochemical cells (Na/Na 
chloroaluminate/Sb chloride; Patent), 1 :23420 
METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
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See MELANIN 
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METALS/ADSORPTION 
Contamination of groundwater by heavy metals from the land 
report, October 1, 1975-December 
31, 1975, 1 :24531 ¢ 27019) 
METALS/DEFECTS 
Time-of-flight atom-probe field-ion microscope for the study of 
defects in metals, 1 :23727 
METALS/DESORPTION 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. report, October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 
METALS/ELECTRON COLLISIONS 
— development in electron energy loss spectroscopy, | 
4856 
METALS/EMBRITTLEMENT 
Effect of hydrogen on metals, 1 :23823 
Hydrogen and interfacial cohesion, 1 :23797 (COO-3084/40) 
METALS/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. report, October 1, 1975-December 
31, 1975, 1 24531 (TID-27019) 
METALS/HEITLER-LONDON THEORY 
Core-overlap interactions in metals, 1 :23847 (CONF-751006- 


Pl) 
METALS/HYDRIDATION 

Effect of hydrogen on metals, 1 :23823 

Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 

METALS/INTERSTITIALS 
Self-interstitials in metals, 1 :23711 (CONF-751006-P1) 
METALS/PHYSICAL RADIATION EFFECTS 

Evaluation of time-dependent void nucleation theory under ion 
bombardment conditions, 1 :23930 (CONF-751006-P2) 

Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6-10, 1975, 1 :23831 (CONF-751006-P1) 

Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6-10, 1975, 1 :23887 (CONF-751006-P2) 

Interactions between radiation defects and interstitial impurities 
in bec metals (Neutrons), 1 :23889 (CONF- 751006-P2) 

Interpretation of defect reactions in irradiated metals by the one 
interstitial model, 1 :23870 (CONF-751006-P1) 

Interpretation of radiation damage in metals, 1 :23871 (CONF- 
751006-P1) 

Irradiation damage structures generated in metals and alloys 
during irradiation at elevated temperatures, | :23894 (CONF- 
751006-P2) 

Radiation-induced solute segregation, 1 :23938 (CONF-760421- 
10) 


Studies of void formation in pure metals, 1 :23929 (CONF- 
751006-P2) 

Studies on radiation-induced point defects in metals by means of 
electron microscopy, | :23890 (CONF-751006- 


me canes iation induced point defects by diffuse scattering, | 
"23851 (CONF-751006-P1) 

Transmission electron microscopy of point defect clusters in 
metals produced by energetic heavy ions, 1 :23839 (CONF- 
751006-P1) 

METALS/POLARIZATION 

Theory of polarization induced elastic interaction of point 

defects, 1 :23715 (CONF-751006-P1) 
METALS/PROTECTIVE COATINGS 

Materials Science Division third quarterly report for period 

ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 
METASTASES/DIAGNOSTIC TECHNIQUES 

Rapid sequential liver imagine in the assessment of focal hepatic 

lesions (/sup 99m/Tc tracer techniques), 1 :24630 
METEOROLOGY/DATA ACQUISITION SYSTEMS 

Environmental tests of the Meteorological Data Acquisition 
system's remote station, | :24413 

Improved meteorological data acquisition system, 1 :24410 
(ANL-75-3(Pt.4)) 

METEOROLOGY/MEASURING INSTRUMENTS 

Improved meteorological data acquisition system, 1 :24410 

(ANL-75-3(Pt.4)) 
METEOROLOG Y/MEETINGS 

Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). Proceedings of a symposium, Richland, 
Washington, September 4-6, 1974, 1 :24424 (CONF-740921-) 

METEOROLOG Y/VARIATIONS 

Meteorological effects of energy dissipation at large power parks 
(Calculations for hypothetical 40,000-MW nuclear power 
park), 1 :23449 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
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METHANATION/CATALYSTS 

Direct production of methane from heavy hydrocarbons and 

steam, | :22487 
METHANE/ADSORPTION 

Portable apparatus and procedure for the separation of krypton, 

xenon, and methane in air, 1 :24053 (CONF-730915-) 
METHANE/BIOSYNTHESIS 

Energy recovery through anaerobic digestion of animal manures 
(Effect of mixing and feeding rates to digestor), 1 :23002 
(NP-20954) 

Progress report on anaerobic - estion of crop and forestry 
residues and manures for methane generation (For individual 
farms or small associations), 1 :23001 (NP-20954) 

METHANE/CHARGED-PARTICLE TRANSPORT 

Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
hydrogen and nine hydrocarbon gases, | :25027 (ORNL/TM- 


5165) 
METHANE/CHEMICAL REACTIONS 

Transition states for the abstraction reactions of triplet 

methylene with hydrogen and methane, | :24076 
METHANE/DIFFUSION 

Mechanism and rate of gas transfer across the air-sea interface 
(Exchange of SO, and other soluble gases), 1 :24443 (CONF- 
740921-) 

METHANE/ELECTRON-MOLECULE COLLISIONS 

Apparent oscillator strength distributions derived from electron 
energy-loss measurements: methane and eta-hexane (500 eV 
electrons), 1 :24903 

Coincidence measurements with electron impact excitation, | 
724901 

K-shell energy loss spectra of 2.5 keV electrons in methane, 
ammonia, and water, | :24904 

METHANE/GAS CHROMATOGRAPHY 

Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, 1 :24053 (CONF-730915-) 

Separation techniques for reactor-produced noble gases, 1 
:24052 (CONF-730915-} 

METHANE/GEOCHEMISTRY 
Geochemistry of recent Mississippi River delta sediments: gas 
concentration and sediment stability, 1 :24568 
METHANE/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
METHANE/OSCILLATOR STRENGTHS 

Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 
research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75-60(Pt.1)) 

Apparent oscillator strength distributions derived from electron 
energy-loss measurements: methane and eta-hexane (500 eV 
electrons), 1 :24903 

New determinations of the oscillator strength distribution and 
the photoionization yields for methane and eta-hexane, | 
:24878 

METHANE/PHOTOIONIZATION 

New determinations of the oscillator strength distribution and 
yields for methane and eta-hexane, | 
12487 

METHANE/PRODUCTION 

Energy from municipal refuse: a comparison of ten processes, | 

123532 


Production of methane using offshore wind energy. Final report, 

1 :23152 (ERDA/NSF/993-75/T1) 
METHANE/RADIOMETRIC ANALYSIS 

Portable apparatus and procedure for the separation of krypton, 

xenon, and methane in air, | :24053 (CONF-730915-) 
METHANE/RECOVERY . 

Geology and potential uses of the geopressure resources of the 
Gulf Coast (6,000 MW-centuries of recoverable electric 
energy, 200 Tcf of methane), 1 :23134 (UCID-17163) 

METHANE/REMOVAL 

Method for removal of methane from coalbeds (Patent), | 

122574 
METHANE/SYNTHESIS 

Direct production of methane from heavy hydrocarbons and 

steam, | :22487 
METHANOL/BIOSYNTHESIS 

Methanol and ethanol: short history, current production, future 

and available literature (Bibliography), 1 :23010 (NP-20972) 
METHANOL/PRODUCTION 

Alternative economies (Book chapter; methanol, nuclear- 
electrochemical, nuclear-aluminium, and coal gas/liquids), | 
:23507 

Ethanol and methanol: production schemes and use as fuels 
(Review based on use of Minnesota raw materials and the 
state’s energy needs), | :23009 (NP-20971) 
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Methanol and ethanol: short history, current production, future 
and available literature (Bibliography), 1 1 :23010 (NP-20972) 
Production of methanol from coal for fuel use, 1 :23012 
(UCRL-76232) 
uu plant (Patent; for producing ammonia or methanol), | 


METHANOL/SYNTHESIS 
Methanol as an energy source and its synthesis (Uses as H, 
source, fuel, and single cell protein production), | :23013 
(UCRL-Trans-! 1076) 
Sulfur poisoning of catalysts. Quarterly progress report No. 1, 1 
:23011 (PERC-0060/1) 
METHANOL/USES 
Alternative economies (Book chapter; methanol, nuclear- 
nuclear-aluminium, and coal gas/liquids), | 
Methanol as an source and its synthesis (Uses as H, 
source, fuel, and single cell protein production), 1 :23013 
(UCRL-Trans-1 1076) 


Production of methanol from coal for fuel use, 1 :23012 
(UCRL-76232) 
METHYL IODIDE/DIFFUSION 
Mechanism and rate of gas transfer across the air-sea interface 
(Exchange of SO, and other soluble gases), 1 :24443 (CONF- 
740921-) 
METHYLACETYLENE 
See PROPYNE 
METHYLENE RADICALS/CHEMICAL REACTIONS 
Transition states for the abstraction reactions of triplet 
methylene with hydrogen and methane, | :24076 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
MHD CHANNELS/NON-EQUILIBRIUM PLASMA 
Investigation of a high-efficiency MHD generator with 
nonequilibrium conductivity, 1 :23543 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/FORECASTING 
Influence of alternative technologies on energy supply, 1 :23473 
MHD GENERATORS/HALL EFFECT 
Experimental determination of the Hall poy from the local 
characterisics of an MHD generator, | :23539 
MHD GENERATORS/PERFORMANCE 
Plasma magnetohydr ic generator for simulating the 
energy conversion of | pulsed thermonuclear reactors, 1 :25143 
(ERDA-tr-129) 
MHD POWER PLANTS/MATHEMATICAL MODELS 
Investigation of characteristics of magnetohydrodynamic 
= in industrial power plants, 1 :23538 (AD-A- 
) 
MICA/RESEARCH PROGRAMS 
Exchange of lyotropic series cations by micaceous vermiculite 
and its weathering products determined by a 
microscopy and radiochemical analysis. Annual p 
_— August 1, 1975-July 31, 1976, 1 :24038 {CO0-1515- 


73) 
MICELLAR SYSTEMS/CATALYTIC EFFECTS 
Reduction of dimensionality in radical decay kinetics induced by 
micellar systems (Electron pulse radiolysis; 
cetyltrimethylammonium bromide; examination and separation 
of bulk vs surface diffusion), 1 :24090 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICRODOSIMETRY 
Dosimetry of particulate sources in the lung, 1 :25045 (BNWL- 
2000(Pt.4)) 
MICROELECTRONIC CIRCUITS/BONDING 
 Saeee of a mounting technique for quartz resonators 
microcircuit interconnect technologies, | :24269 
(SAND-76-01 12) 


MICROEMULSION FLOODING 
Experimental and calculated relative permeability data for 
— “y containing tension additives (Berea drill cores), 1 
MICROEMULSION FLOODING/MATHEMATICAL MODELS 
Linear scaling in slug-type processes: application to micellar 
flooding, 1 :22760 
MICROEMULSION FLOODING/MICELLAR SYSTEMS 
a of oil-bank formation during micellar flooding, 1 
122757 
MICROEMULSION FLOODING/OPTIMIZATION 
Estimation of optimal salinity and solubilization parameters for 
alkyl ortho-xylene sulfonate mixtures, 1 :22735 


MICROEMULSION FLOODING/PERFORMANC 
Immiscible microemulsion flooding, 1 :22738 
Pembina polymer pilot flood, 1 :22749 
—— Field, California, polymer flood: a case history, | 
MICROEMULSION FLOODING/RESEARCH 
North Stanley Project, Tertiary Recovery Project, 
Oklahoma. Report of operations, 1 23625 (BERC-0029-6). 
MICROEMULSION FLOODING/SIMULATION 
Reservoir simulation for the El Dorado Micellar-Polymer project 
(Numerical models), 1 :22729 
Sensitivity of micellar flooding to reservoir heterogeneities 
(Numerical simulation), 1 :22730 
MICROEMULSIONS/PHASE STUDIES 
Some structural aspects of microemulsions and co-solubilized 
systems, | :22736 
Theory for the phase behavior of microemulsions, | :22758 
MICROEMULSIONS/STRUCTURAL CHEMICAL ANALYSIS 
Some structural aspects of microemulsions and co-solubilized 
systems, | :22736 
MICROPROCESSORS/DESIGN 
Testing tele with a microcomputer, | :24096 (DP-1406) 
MICROPROCESSORS/EDUCATION 
MST-80 microprocessor trainer (Uses INTEL 8080A CPU and 
support chips housed in attache case), 1 :25174 (UCID- 
17145) 
MICROPROCESSORS/PERFORMANCE 
Analysis of two micro-programmable mini-computer systems, | 
:25178 (UCRL-52064) 
MICROPROCESSORS/USES 
Programmable calculator as a data system controller, 1 :25172 
(SAND-76-5404) 
MICROSOMES/BIOCHEMICAL REACTION KINETICS 
Specific positions involved in enzyme catalyzed covalent binding 
of benzo[a]pyrene to poly(G), 1 :24074 
MICROWAVE EQUIPMENT/COST 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
MICROWAVE EQUIPMENT/HEALTH HAZARDS 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
MICROWAVE EQUIPMENT/QUALITY CONTROL 
Radiation exposure considerations in the design of electronic 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 
MICROWAVE EQUIPMENT/SAFETY 
Radiation exposure considerations in the design of electronic 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA. 76-8026) 
MICROWAVE EQUIPMENT/SAFETY STANDARDS 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
MICROWAVE EQUIPMENT/SPECIFICATIONS 
Radiation exposure considerations in the design o' 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 
MICROWAVE EQUIPMENT/TESTING 
Radiation exposure considerations in the desi 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 
MICROWAVE POWER TRANSMISSION 
Methods for the transmission of energy over long distances 
(Book chapter; comparison of direct electrical transmission, 
space relay of beamed power, and H, transmission through 
pipes for distances over 500 miles), 1 :23463 
MINERAL OILS/REFINING 
Catalytic upgrading of heavy hydrocarbons (Patent; catalytic 
hydrodesulfurization, hydroconversion, and demetallization; 
catalyst regeneration), | :22794 
MINERAL RESOURCES/CLASSIFICATION 
Concepts of reserves and resources, 1 :22600 
MINERAL RESOURCES/EXPLORATION 
Surveillance system for subsea survey and mineral exploration, 1 
122617 
MINERAL RESOURCES/INFORMATION SYSTEMS 
Bureau of Mines Minerals Availability System and Resource 
Classification Manual, | :24806 (BM-IC-8654) 
MINERAL WASTES/FIRES 
Assessment of latest technology in coal refuse fire 
extinguishment, | :22559 
MINERALS 
See also CLAYS 
FERRITE GARNETS 
GARNETS 
MICA 
SPINELS 
VERMICULITE 


ZEOLITES 
MINERALS/GOVERNMENT POLICIES 
Government policy and the future of coal and mineral 
production, 1 :22594 
MINERS/HEALTH HAZARDS 
Radon protection in uranium mines, 1 :24741 (CONF-730915-) 
Review of the uranium miner in the United States, 1 
:24738 (CONF-730915-) 
MINERS/OCCUPATIONAL DISEASES 
Radon protection in uranium mines, | :24741 (CONF-730915-) 
MINERS/RADIATION DOSES 
Environmental radon, | :24481 (CONF-730915-) 
Radiation protection in uranium mines: a review, 1 :24740 
(CONF-730915-) 
Relation between cumulative e: to radon-daughters, lung 
dose, and lung cancer risk, 1 :24736 (CONF-730915-) 
Review of the uranium miner experience in the United States, 1 
:24738 (CONF-730915-) 
MINERS/RADIATION MONITORING 
Environmental radon, | :24481 (CONF-730915-) 
Review of the uranium miner experience in the United States, 1 
:24738 (CONF-730915-) 
MINERS/RADIATION PROTECTION 
Radiation protection in uranium mines: a review, | :24740 
(CONF-730915-) 
Radon protection in uranium mines, | :24741 (CONF-730915-) 
See also COAL MINES 
URANIUM MINES 
MINES/EMERGENCY PLAN 
Mine emergency operations of the Mining Enforcement and 
Safety Administration, 1 :22590 (MESA-IR-1011) 
MINES/PYRITE 
Use of waste pyrites from mine operations on highly calcareous 
soil (Soybeans), 1 :24671 
MINES/RADIATION MONITORING 
Significance of radon and its y as natural radiation 
sources in Sweden, | :24482 (CONF-730915-) 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ENVIRONMENTAL EFFECTS 
Natural radioactivity in the environment: the Florida phosphate 
study (Uranium, a), 1 :24749 (DHEW/FDA-76-8026) 
MINING EQUIPMENT/DESIGN 
Drum mining head with cutter pattern (Patent; 4 claims), | 
:22576 
MINNESOTA/ENERGY DEMAND 
Ethanol and methanol: production schemes and use as fuels 
(Review based on use of Minnesota raw materials and the 
state’s energy needs), | :23009 (NP-20971) 
MINNESOTA/ENERGY SOURCES 
Fuel-energy recovery from organic residues. Progress report. 
Consortium for the study of solid waste management, 
recycling options, and energy extraction (Sources of organic 
wastes and potential of each source for reapplying energy 
needs in Minnesota), 1 :23003 (NP-20961) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/MULTIPHASE FLOW 
Multiple phase behavior in porous media during CO, or rich gas 
flooding, 1 :22747 
MISCIBLE-PHASE DISPLACEMENT/PERFORMANCE 
Enriched gas miscible flooding: a case history of the Levelland 
Unit Secondary Miscible Project (Rich gas injection followed 
by water drive), 1 :22746 
MISSILES/ELECTRONIC GUIDANCE 
Beacon guidance analysis, | :24101 (SAND-76-0204) 
MISSISSIPPI RIVER/SEDIMENTS 
Geochemistry of recent Mississippi River delta sediments: gas 
concentration and sediment stability, 1 :24568 
MITOCHONDRIA/BIOCHEMICAL REACTION KINETICS 
Coupling of high-energy phosphate bonds to energy 
transductions, | :24610 
MITOTIC DELAY/RADIOINDUCTION 
Sensitivity to x-rays in terms of mitotic delay (S/sub d/) and 
killing (S/sub k/): correlation between _— d/ and S/sub k/ 
for sub-lines of murine leukaemic cells, 1 :24692 


MIUS 
(Modular Integrated Utility Systems.) 
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MIUS/FLUIDIZED-BED COMBUSTION 
Coal Technology Program progress report for April 1976, 1 
:22512 (ORNL/TM-5479) 
MIUS/GAS TURBINES 
Externally fired gas turbine for modular integrated utility system, 
1 :22585 (ERDA-76-31-3) 
MIUS/RESEARCH PROGRAMS 
Technical and engineering services, 1 :22581 (ERDA-76-31-3) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 


MOISTURE 
See also WATER 
MOISTURE/DIFFUSION 


Experimental study on exchange of gas, heat, and moisture at 
the ground surface, | :24460 (CONF-740921- ) 
MOISTURE GAGES/DESIGN 
Testing for moisture content in foods by neutron gaging, | 
24365 
MOISTURE GAGES/NEUTRON SOURCES 
Neutron radiation in the study of soil and rock, 1 :22965 
MOLDS 


See FUNGI 
MOLECULAR MODELS/HAMILTONIANS 
Eckart vectors, Eckart frames, and polyatomic molecules, | 
:24920 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULAR STRUCTURE 
Method for calculating molecular Rydberg states, 1 :24906 
MOLECULAR STRUCTURE/RESEARCH PROGRAMS 
Radiological and Environmental Research Division annual 
report, July 1974-July 1975. Fundamental molecular physics 
and chemistry (Summary of research activities at ANL), | 
:24847 (ANL-75-60(Pt.1)) 
MOLECULE COLLISIONS 
See also MOLECULE-MOLECULE COLLISIONS 
PHOTON-MOLECULE COLLISIONS 
MOLECULE COLLISIONS/MULTIPLE SCATTERING 
Continuum and bound electronic wavefunctions for anisotropic 
multiple-scattering potentials (Summary of research activities 
at ANL July 74 to June 75), 1 :24914 (ANL-75-60(Pt.1)) 
MOLECULE-MOLECULE COLLISIONS/IONIZATION 
Collisional ionization of highly excited polyatomic molecules 
(Summary of research activities at ANL July 74 to June 75), 
1 :24887 (ANL-75-60(Pt.1)) 
MOLECULES/ABSORPTION SPECTROSCOPY 
Interpretation schemes for and chemical application of 
molecular core electron excitation spectra, 1 :24918 
MOLECULES/VIBRATIONAL STATES 
Rydberg states. II. A correlation algorithm, 1 :24917 
MOLECULES/WAVE FUNCTIONS 
Continuum and bound electronic wavefunctions for anisotropic 
multiple-scattering potentials ports! of research activities 
at ANL July 74 to June 75), 1 :24914 (ANL-75-60(Pt.1)) 
MOLLUSCS 
See also OYSTERS 
MOLLUSCS/ABUNDANCE 
Late holocene changes of the foraminiferal assemblages 
Bay and surroundings, Puerto Rico, | :24576 (PRNC- 
196(Vol. 1)) 
MOLLUSCS/BIOLOGICAL VARIABILITY 
Late holocene changes of the foraminiferal assemblages 
Bay and surroundings, Puerto Rico, | :24576 (PRNC- 
196(Vol.1)) 
MOLLUSCS/CONTAMINATION 
Modeling of radiation doses from chronic aqueous 
(Tritium, "Cs, ""Cs), 1 :24582 (DP-MS-75-126) 
MOLTEN SALT COAL GASIFICATION 
PROCESS/FLOW SHEETS 
Molten salt combustion and gasification process; | :22452 
(ERDA-76-30-3 ) 
MOLTEN SALT COAL GASIFICATION PROCESS/PILOT 
PLANTS 
Molten salt combustion and gasification process, 1 :22452 
(ERDA-76-30-3 ) 
MOLTEN SALTS/NUCLEAR MAGNETIC RESONANCE 
Proton NMR relaxation in hydrous melts, | :24063 (CONF- 
760521-2) 
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MOLYBDATES/CHEMICAL REACTIONS 

Molybdate reactions of defined silicic acids, 1 :24032 (ORNL-tr- 
4049) 

MOLYBDATES/ELECTRICAL PROPERTIES 

Production of spontaneous polarization by elastic instabilities in 
piezoelectric materials. Final scientific report, 123958 (AD 
A-015184) 

MOLYBDATES/LATTICE PARAMETERS 

Production of spontaneous polarization by elastic instabilities in 
piezoelectric materials. Final scientific report, 1 :23958 (AD- 
A-015184) 
MOLYBDENUM/INTERSTITIALS 
Experimental studies on self-interstitials in bcc metals (Fast 
neutrons), 1 :23860 (CONF-751006-P1) 
Investigation of interstitials in metals by means of 
elastoresistivity (Neutrons), 1 :23714 (CONF-751006-P1) 

MOLYBDENUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 

MOLYBDENUM/PHYSICAL PROPERTIES 
New apparatus for thermophysical measurements above 2500 K 

(Enthalpy, volume, electric resistivity of solid and liquid; 
— dependence of melting point), 1 :23767 (UCRL- 
) 
MOLYBDENUM /PHYSICAL RADIATION EFFECTS 
Behavior of pte vee o> cascades at elevated temperatures in 
a molybdenum crystals, 1 :23907 (CONF-75 1006- 
) 
Determination of single interstitial and single vacancy migration 
temperature by electron damage rate experiments at different 
temperatures in Cu, Ag, Au, Mo, Re, | :23877 (CONF- 
751006-P1) 

Effect of solute atoms on collision cascades in copper and 
molybdenum irradiated with self-ions, 1 :23908 (CONF- 
751006-P2) 

Electron radiation damage of metals and nature of point defects 
by high voltage electron microscopy (Electrons), 1 :23891 
(CONF-75 1006-P2) 

Experimental studies on self-interstitials in bcc metals (Fast 
neutrons), | :23860 (CONF-751006-P1) 
igh temperature neutron irradiation damage in molybdenum, | 
:23886 (CONF-751006-P2) 

Interstitials and interstitial clusters in bcc and metals 
investigated by Huang diffuse scattering, 1 :23 34 (CONF- 
751006-P1) 

Intezstitials in pure metals, 1 :23861 (CONF-751006-P1) 
Long-range interaction between radiation-induced point defects 
and dislocations (Electrons), 1 :23906 (CONF-751006-P2) 
Vacancy migration and void formation during the annealing of 
electron irradiated molybdenum, | :23925 (CONF-751006- 


P2) 
MOLYBDENUM/PURIFICATION 
ae - aes of carbon in molybdenum and uranium, | 
MOLYBDENUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, 1 :23772 
MOLYBDENUM/UPTAKE 
Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 
MOLYBDENUM 104/ENERGY 
Nuclear data sheets for A = 104, 1 :25006 
MOLYBDENUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
MOLYBDENUM 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, 1 :25005 
MOLYBDENUM 99/DECAY 
“a product beta and gamma energy release. Quarterly 
gress report for January-March 1976, | :23383 
{ORNL/NUREG/T M-23) 
MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CASTING 
The preparation of modified Nitinol alloys. Final report, | 
:23685 (AD-A-010497) 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Corrosion and electrochemical behavior of Ti-Mo-Pd alloys 
solutions of hydrochloric acid at 100°C (5, 10, 27% ae 02 2. 
0.5% Pd), 1 :23810 (AEC-tr-7296) 
Investigation of the corrosion resistance of Ti-Mo-Cr-Pd alloys 
(5-30% Mo; 1-10% Cr; 0.2 and 0.5% Pd), 1 :23811 (AEC-tr- 


7296) 
MOLYBDENUM ALLOYS/DIFFUSION COATING 
Metallized isotropic boron nitride body (Patent), 1 :23953 
MOLYBDENUM ALLOYS/FATIGUE 
Fracture of femoral total hip replacement components (Tests 
using cast Co-Cr-Mo alloy prostheses), 1 :23754 


MULTIWIRE PROPORTIONAL CHAMBERS/ 


MOLYBDENUM ALLOYS/HARDNESS 
Dual-hardness titanium alloy composite armor, | :23752 
MOLYBDENUM ALLOYS/INTERNAL FRICTION 
Effect of hydrogen on internal friction of several Ti alloys. 
Technical report, 1 :23731 (AD-A-015546) 
MOLYBDENUM ALLOYS/MAGNETIC RESONANCE 
Temperature dependence of the uniaxial anisotropy of Gd/sub 1 - 
x-y/Co/sub x/Mo/sub y/ amorphous alloy films on glass 
substrates, 1 :23785 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of alloying elements and irradiation temperature on 
dislocation loops of electron bombarded niobium, | :23899 
(CONF-751006-P2) 
Failure analysis of a U-10 wt% Mo fuel plate and control rod 
from a fast-burst reactor, 1 :23943 
High temperature neutron irradiation damage in molybdenum, | 
:23886 (CONF-751006-P2) 
Preliminary observations of electron irradiation damage in short- 
range ordered Ni,Mo (Short-range order), | :23941 (LBL- 


4965) 
MOLYBDENUM ALLOYS/PITTING CORROSION 
Electrochemical investigation of pitting corrosion of stainless 
chrome-nickel steels, modified by V, Si, Mo or Re (In 0.5N 
FeCl ), 1 :23816 (AEC-tr-7296) 
MOLYBDENUM COMPLEXES/SZILARD-CHALMERS 
REACTION 
L Cis-dichlorodiammineplatinum( 1). Aquation equilibria and 
isotopic exchange of chloride ligands with free chloride and 
tetrachloroplatinate(II). II. The Szilard-Chalmers effect in 
solid-state systems containing the octa-u3-chloro-octahedro- 
hexamolybdenum(II) cluster, 1 :24069 (IS-T-712) 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Surface properties and reactions of cobalt-molybdate 
— = catalyst: preliminary results, 1 :22434 (ORNL- 


516 
MONEL/MECHANICAL PROPERTIES 
Producibility technology studies: supersonic cruise aircraft, 1 
123753 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONTANA/COAL 
Northern Great Plains Resources Program. Effects of coal 
development in the Northern Great Plains, 1 :23483 
MONTANA/GEOTHERMAL FIELDS 
Marysville, Montana geothermal project. First annual report, 
part I, 1 :23139 (NSF-RA-N-74-03 1a) 
MONTANA/URANIUM DEPOSITS 
Geology of the upper part of the Fort Union Group (Paleocene 
Basin, with reference to uranium, | 23876 (GJBX-— 
4(76)) 
MOORINGS/CONTROL SYSTEMS 
Automatic winch control system for a pipe lay barge, 1 :22841 
MOORINGS/DESIGN 
Design, fabrication, installation, and operation of a single anchor 
ens (SALM) tanker terminal in 300 feet of water, 1 
9 
Role of model tests in the design of single point mooring 
terminals, 1 :22848 
MOORINGS/FABRICATION 
Design, fabrication, installation, and operation of a single anchor 
yaa (SALM) tanker terminal in 300 feet of water, 1 


MOORINGS/FUNCTIONAL MODELS 
Role of model tests in the design of single point mooring 
terminals, 1 :22848 
MOORINGS/PERFORMANCE 
Design, fabrication, installation, and operation of a single anchor 
, © mooring (SALM) tanker terminal in 300 feet of water, 1 
849 


MOORINGS/STRESS ANALYSIS 
Determination of impact forces, mooring forces, and motions of 
supertankers at marine terminal, 1 :22847 
Instrumentation of a 1000 ton nylon single point mooring 
hawser, 1 :22846 


See MATERIAL UNACCOUNTED FOR 
MULBERRY/ELECTRODEPOSITED COATINGS 
Adhesion of electrodeposited coatings on U-Ti and Mulberry, 1 
:23691 (SAND-76-8225) 
MULTIPLE SCATTERING 
— > aoe in the nuclear medium, | :24975 (LA-UR- 
- 1336) 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
Liquid xenon multiwire proportional chambers for nuclear 
medicine applications (Gamma cameras), 1 :24339 


MULTIWIRE PROPORTIONAL CHAMBERS/ 


Multiwire proportional chambers in nuclear medicine (Gamma 
cameras), 1 :24337 
MUNICIPAL WASTES/ENERGY SOURCES 
Energy recovery from municipal refuse: the tec and its 
relationship to socio-economic environments, | :22998 
MUNICIPAL WASTES/FORECASTIN 
Influence of alternative technologies on energy supply, 1 :23473 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Energy recovery from municipal refuse: the technology and its 
relationship to socio-economic environments, | :22998 
MUNICIPAL WASTES/WASTE PROCESSING 
City wastewater re-used for power plant cooling and boiler 
make-up, | :24282 
—— municipal refuse: a comparison of ten processes, | 
System for treating sludge (Patent), 1 :24285 
MUNITIONS 
See ORDNANCE 
MUON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Properties of inclusive hadron spectra 
scattering at 150 GeV/c, 1 :24933 
MUONIC ATOMS/X-RAY EMISSION ANALYSIS 
Tissue chemical analysis with muonic x rays, 1 :24036 
MUON-NUCLEON INTERACTIONS 
See also MUON-PROTON INTERACTIONS 
MUON-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Properties of inclusive hadron 
scattering at 150 GeV/c, 1 :24933 
MUON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Connection between scale breaking in deep inelastic a 
Pes T/ hadronic reactions (./s> 23.5 GeV), 1 
24 


MUON-PROTON INTERACTIONS/SCALE INVARIANCE 
Connection between scale breaking in deep inelastic processes 
and large-p/sub T/ hadronic reactions (./s> 23.5 ev). 1 
124 


960 
MUONS/CONSERVATION LAWS 
Testing the muon number conservation law in anti nu/sub p/ + 
e-. Technical report No. 76-117, 1 :24934 (ORO-2504-243) 
MUONS/PARTICLE PRODUCTION 
Direct production of muons in the forward direction by 300- 
GeV protons on uranium, | :24942 (CONF-760223-2) 
Inclusive particle production and anomalous muons in ete~ 
collisions at SPEAR. Technical report No. 76-106, 1 :24931 
(ORO-2504-241) 
MUSCLES/BIOCHEMICAL REACTION KINETICS 
Occurrence and characteristics of a rapid exchange of phosphate 
my catalyzed by sarcoplasmic reticulum vesicles, | 
:24609 


MUSCLES/CONTRACTION 
Application of synchrotron radiation in biology, | :24684 
MUSCLES/RADIONUCLIDE KINETICS 
Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, | :24762 (CONF-730915-) 
MUSSELS 
See MOLLUSCS 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
LETHAL MUTATIONS 
Genetic change in mutations at the T/t-locus in the mouse, | 
:24620 
MUTATIONS/RADIOINDUCTION 
Studies of the repair of radiation-induced genetic damage in 
drosophila. Annual progress report, 1 :24733 (UCD- 
34P210X2) 
MYOCARDIAL INFARCTION 
Biventricular dynamics during quantitated anteroseptal infarction 
in the porcine heart, 1 :24658 


in muon-nucleon 


in muon-nucleon 


N*RESONANCES/PARTICLE PRODUCTION 
N* production with polarized beam, | :24941 (ANL-HEP-CP- 
75-73) 
NAILS/CHEMICAL ANALYSIS 
Determination of beryllium in urine, hair, fingernail, and fecal 
samples by flameless atomic absorption spectrometry, | 
:24046 (RFP-2443) 
NAPHTHA/HYDROCRACKING 
Chemicals from coal, 1 :22504 (ERDA-76-33-3) 
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Hydrocracking naphthas using zeolite beta pena 1 :22793 
NATIONAL BUREAU OF STANDARDS REACTO 
See NBSR REACTOR 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Modern energy technology. Volumes | and 2 (Book), | :23438 
NATURAL GAS/ALLOCATIONS 
Legal and regulatory policy aspects of energy allocation. Project 
L/R-4, final report, 1 :23477 (NSF-RA-N-74-240) 
NATURAL GAS/CHEMICAL ANALYSIS 
Determination of trace noble gases in air and natural gas, | 
:24044 (CONF-730915-) 
NATURAL GAS/CHEMICAL COMPOSITION 
Natural gas. Part 1. Supply, demand, and utilization. A 
bibliography with abstracts. Search period covered: 1964-May 
1975, 1 :22854 (NTIS/PS-75/463) 
NATURAL GAS/DEHYDRATION 
Removal of moisture from a natural gas stream by contacting 
with a liquid desiccant-antifreeze agent and subsequently 
chilling (Patent), 1 :22860 
NATURAL GAS/ECONOMIC ELASTICITY 
Changes in retail energy prices and the Consumer Price Index, 1 
123444 


NATURAL GAS/ECONOMICS 
State/federal regulation of natural gas. Project L/R-7, final 
(draft), 1 :22863 (NSF-RA-N-74-243) 
NATURAL GAS/ENHANCED RECOVERY 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, 1 :23505 
NATURAL GAS/GOVERNMENT POLICIES 
State/federal regulation of natural gas. Project L/R-7, final 
(draft), 1 :22863 (NSF-RA-N-74-243) 
NATURAL GAS/HEALTH HAZARDS 
Radiological health significance of radon in natural gas, | 
:24739 (CONF-730915-) 
Some radiological health aspects of radon-222 in liquified 
petroleum gas, | :24742 (CONF-730915-) 
NATURAL GAS/MEETINGS 
Improved oil recovery. Symposium held at Tulsa, Oklahoma, 
March 22-24, 1976, 1 :22722 
NATURAL GAS/PRODUCTION 
System for disposing of radioactive water (Patent; from flaring 
of gas produced in nuclear stimulation of natural gas), | 


122862 
NATURAL GAS/RADIATION MONITORING 
Contribution of radon in natural gas to the dose from aiborne 
radon-daughters in homes, | :24484 (CONF-730915-) 
Survey of analytical methods for environmental monitoring of 
krypton-85, 1 :24485 (CONF-730915-) 
NATURAL GAS/RESERVES 
Texas energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 


223) 
NATURAL GAS/RESOURCES 
Accelerated national oil and gas resource appraisal (ANOGRE), 
1 :22603 
Assessing regional oil and gas potential, | :22611 
Assisting Project Independence: a national program, | :22609 
Estimating resources of crude oil and natural gas in inadequately 
explored areas, 1 :22602 
Estimating exploration potential (In Kansas), | :22613 
Potential Gas Committee and undiscovered supplies of natural 
gas in United States, 1 :22855 
Probabilistic model of oil and gas discovery, | :22610 
Quantitative Pe: approach to prediction of petroleum 
resources, | :22614 
U. S. Geological Survey oil and gas resource appraisal group, | 
:22601 
Undiscovered petroleum resources of deep ocean floor, 1 :22612 
NATURAL GAS/STORAGE 
Storage of natural gas, | :22865 
NATURAL GAS DEPOSITS/EVALUATION 
Comparison of volumetric and material balance estimates of gas- 
in-place Washington Cockfield '’D’’ sand reservoir (Re- 
evaluation of core analyses and electrical logs), | :22856 
Low-level radioactive gas monitor for natural operations 
(For tritium tracer studies), 1 :24324 (CONF-691142-1) 
NATURAL GAS DEPOSITS/EXPLORATION 
Advances in the interpretation of high resolution seismic data, | 
:22615 
Continuous velocity as an aid to hydrocarbon recognition, | 
22619 
Distribution of light hydrocarbons in seafloor sediments: 
correlations between geochemistry, seismic structure, and 
possible reservoired oil and gas, 1 :22621 
Exploratory drilling on the Canadian Continental Shelf, 
Labrador Sea, 1 :22857 
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‘Geochemical seep detection for offshore oil and gas exploration, 
1 :22622 
High-resolution geophysical studies for resource development 
and environmental protection, | :22623 
system for subsea survey and mineral exploration, | 
Surveying constant 


value of hydrocarbons in 
ground waters (Patent), | :22624 
Velocity and bandwidth (In interpretation of seismic surveys of 
marine environments), 1 :22618 
NATURAL GAS DEPOSITS/M 
Methods of estimating the volume of undiscovered oil and gas 
resources. Conference held at Stanford, California, August 21- 
23, 1974, 1 :22598 
NATURAL GAS DEPOSITS/REVIEWS 
Methods of estimating the volume of undiscovered oil and gas 
resources: introductory remarks, | :22599 
NATURAL GAS FIELDS/GEOPRESSURED SYSTEMS 
Development of an assessment methodology for geopressured 
zones of the upper Gulf Coast based on a study of abnormally 
gas fields in South Texas. ss report, | March 
1976-31 May 1976, 1 :23136 (COO-2687-4) 
NATURAL GAS INDUSTRY/OFFSHORE OPERATIONS 
Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Draft environmental 
statement. Volumes 1, 2, and 3, 1 :23448 
NATURAL GAS INDUSTRY/REGULATIONS 
Legal and regulatory policy aspects of energy 


122617 


allocation. Project 


L/R-4, final report, 1 :23477 (NSF-RA-N- N74-240) 
NATURAL GAS WELLS/DRILL CORES 
Comparison of volumetric and material balance estimates of gas- 
in-place Washington Cockfield ‘’D’’ sand reservoir (Re- 


evaluation of core analyses and electrical logs), 1 :22856 
NATURAL GAS WELLS/VALVES 
Oil and gas well disaster valve control system (Patent), 1 :22629 
NATURAL GAS WELLS/WELL CASINGS 
Method of drilling an oil well to recover casings (Patent), 1 
:22630 
Method of drilling an oil well to recovery casings (Patent), 1 
:22627 
Technique for cementing well bore casing (Patent), 1 :22766 
NATURAL GAS WELLS/WELL COMPLETION 
Methods of well completion or workover of fluid containing 
subsurface formations (Patent), 1 :22715 
Well cementing method using a composition having improved 
flow properties, containing sulfonated copolymers of styrene- 
maleic anhydride (Patent), 1 :22769 
NATURAL GAS WELLS/WELL LOGGING 
Comparison of volumetric and material balance estimates of gas- 
in-place Washington Cockfield '’D’’ sand reservoir (Re- 
evaluation of core analyses and electrical logs), 1 :22856 
NATURAL GAS WELLS/WELL STIMULATION 
Method and composition for acidizing and fracturing wells 
(Patent), 1 :22714 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
Natural radioactivity in the environment: the Florida phosphate 
study (Uranium, ), 1 :24749 (DHEW/FDA-76-8026) 
NAVIER-STOKES EQUATION 
Numerical method for two-dimensional unsteady reacting flows, 
1 :24921 (LA-UR-76-1229) 
NAVIGATIONAL INSTRUMENTS/DESIGN 
New radioelectric pilot aid for harbor entrance, 1 :22845 
NAVIGATIONAL INSTRUMENTS/PERFORMANCE 
Beacon guidance analysis, 1 :24101 (SAND-76-0204) 
NBSR REACTOR/SPENT FUEL STORAGE 
Progress report on spent fuel storage facilities, 1 :23282 
(DOCKET-50184-43) 
NEBRASKA/COAL 
Northern Great Plains Resources Program. Effects of coal 
development in the Northern Great Plains, 1 :23483 
NEODYMIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, 1 :24884 
NEODYMIUM/ION EXCHANGE 
Separation of neodymium, uranium, and plutonium for mass 
spectrometric measurement of low (0.001 to 0.5%) burnup in 
mixed fuels, 1 :24054 (LA-6288) 
NEODYMIUM 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
NEODYMIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
NEODYMIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 


NEOPENTANE 


NEODYMIUM LASERS/AMPLIFIERS 
Laser chain components and rod amplifiers (5 Ma’ “y 1975) 
Materials) (70 1 :24215 (CAPE- 


472) 
NEODYMIUM LASERS/DESIGN 
Passively mode-locked oscillator (PMO) and the Faraday rotator 
(15 May 1974) (Engineering Materials) (86 drawings), | 
:24212 (CAPE-2477) 
NEODYMIUM LASERS/EMISSION SPECTRA 
Dependence of the ‘F/sub 3/2/ yields ‘I/sub 11/2/ induced- 
emission cross section for Nd** on glass composition, | :24225 
NEODYMIUM LASERS/OPERATION 
Optical energy receivers up to red hot regions (NdP;O,,), 1 
724220 
Tunable lasers. Semiannual technical report, 1 Jan-30 Jun 1975, 
1 :24183 (AD-A-013340) 
NEODYMIUM LASERS/OPTICAL EQUIPMENT 
Passively mode-locked oscillator (PMO) and the Faraday rotator 
(15 May 1974) (En; _— Materials) (86 drawings), 1 
124212 (CAPE-2477) 
NEODYMIUM LASERS/OSCILLATORS 
Passively mode-locked oscillator (PMO) and the Faraday rotator 
(15 May 1974) (Engineering Materials) (86 drawings), 1 
124212 (CAPE-2477) 
NEODYMIUM LASERS/RESEARCH 
High efficiency TEMg, mode Nd: Laser study program. Final 
report, Jun 1972-Jul 1973, 1 :24191 (AD-A-014838) 
NEOMYCIN 
See ANTIBIOTICS 
NEON/AUTOIONIZATION 
Energy losses of keV electrons in Ne, Kr, and Xe and 
comparison with the Fano-Lu theory (32 keV electrons), 1 
124895 
NEON/BIOLOGICAL EFFECTS 
Physiology of the noble gases, 1 :24755 (CONF-730915-) 
NEON/CHEMICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
NEON/ELECTRON-ATOM COLLISIONS 
Energy losses of keV electrons in Ne, Kr, and Xe and 
comparison with the Fano-Lu theory (32 keV electrons), 1 


124895 
NEON/EQUATIONS OF STATE 
Computer simulation of the thermal pressure in solids and the 
equation of state, 1 :25046 (BNL-21319) 
NEON/GRUENEISEN CONSTANT 
Computer simulation of the thermal pressure in solids and the 
equation of state, 1 :25046 (BNL-21319) 
NEON/INTERMOLECULAR FORCES 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
:24062 (CONF-730915-) 
NEON/ION-ATOM COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
VUV-emission of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
NEON/MASS SPECTROSCOPY 
Determination of trace noble gases in air and natural gas, | 
:24044 (CONF-730915-) 
NEON/PHYSICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
NEON/PION MINUS REACTIONS 
Interactions of 10.5 GeV/c pions with neon nuclei, 1 :24946 
(TID-27081) 
NEON/PION PLUS REACTIONS 
Interactions of 10.5 GeV/c pions with neon nuclei, 1 :24946 
(TID-27081) 
NEON/THERMAL DIFFUSION 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, 1 
:24062 (CONF-730915-) 
NEON 20/NUCLEAR DEFORMATION 
Deformation lengths from scattering of strongly interacting 
projectiles, 1 :24987 (COO-2130-200) 
NEON 21/ISOTOPE SEPARATION 
Separation of neon-21 from natural neon by thermal diffusion, | 
:22958 (CONF-730915-) 
NEON IONS/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
particle impact (100 keV to 1000 keV), 1 :24896 
NEON ISOTOPES/ISOTOPE SEPARATION 
Enriched stable isotopes of the noble gases and their uses, | 
:22959 (CONF-730915-) 


NEOPENTANE 


NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 
See also HEPATOMAS 
LEUKEMIA 
SARCOMAS 
NEOPLASMS/BIOCHEMICAL REACTION KINETICS 
Analogies between the tRNA methylating enzymes and tRNA’s 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
NEOPLASMS/HISTOLOGY 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 
:24760 (LF-tr-121) 
NEOPLASMS/RADIOINDUCTION 
Experimental research on the effects of inhalation of two beta 
emitters: cerium-144 and cerium-141. Study of shortening of 
life and inducement of cancer. Effect of dose and carrier, 1 
:24760 (LF-tr-121) 
NEOPLASMS/SCINTISCANNING 
a labeling procedures of /sup 99m/Tc bleomycin, | 
with radio-lanthanide('“Yb and others), 
1246 
NEPTUNIUM/SOLVENT EXTRACTION 
Method of recovering neptunium from spent nuclear fuel 
(Patent; an improved Purex wet recovery process), 1 :22909 
NEUTRAL ATOM BEAM INJECTION/CONTROL SYSTEMS 
Advanced control and informations systems. Task 1: neutral 
injection beams. Informal progress report No. 1, 1 March-30 
June 1975, 1 :24296 (COO-2572-1) 
NEUTRAL ATOM BEAM INJECTION/POWER SUPPLIES 
Possible voltage transient on the neutral beam power system, | 
:25138 (TFTR-3) 
NEUTRINO-ELECTRON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Testing the muon number conservation law in anti nu/sub p/ + 
e-. Technical report No. 76-117, 1 :24934 (ORO-2504-243) 
NEUTRINO-PROTON INTERACTIONS/DATA PROCESSING 
Neutrino-proton interactions at Fermilab energies: Experimental 
arrangement, analysis procedures, and qualitative features of 
the data, | :24936 
NEUTRINO-PROTON INTERACTIONS/REACTION KINETICS 
Neutrino-proton interactions at Fermilab energies: Experimental 
arrangement, analysis procedures, and qualitative features of 
the data, 1 :24936 
NEUTRON ACTIVATION ANALYZERS/DESIGN 
Development of components for an in-situ analysis system for 
the exploration of manganese nodules, 1 :24024 
NEUTRON DETECTION/BORON LINED COUNTERS 
Long _ proportional counter neutron detector (Patent), | 
24349 


NEUTRON DETECTION/LIQUID SCINTILLATION 
DETECTORS 


Note on the experimental determination of the relative fast- 
neutron sensitivity of a hydrogenous scintillator, 1 :24323 
(ANL/NDM-21) 

NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
BORON LINED COUNTERS 

Detection systems for neutron radiography, | :24242 

Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1974-May 31, 1975 (Summaries of research 
activities at Ohio University, Athens), 1 :24977 (COO-2490- 


2) 
NEUTRON DOSIMETRY/COMPARATIVE EVALUATIONS 
Nonparametric analysis of an international neutron dosimetry 
. intercomparison, | :25044 (BNL-21212) 
NEUTRON DOSIMETRY/ERRORS 
Investigations into the thermal defect of tissue-equivalent plastic 
(A-150), 1 :24354 (BNL-21208) 
NEUTRON DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Estimate of the contribution by neutrons scattered in enclosed 
rooms to a total radiation dose, 1 :25039 (UCRL-Trans- 
10771) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MONITORS/REGULATORY GUIDES 
Personnel neutron dosimeters, 1 :24356 (REG/G-8.14(6-76)) 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 
Detecting cladding leaks in irradiated fuel elements by neutron 
radiography, | :23315 
Miscellaneous neutron techniques, | :24255 
Neutron gaging systems, | :24364 
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NEUTRON RADIOGRAPHY/IMAGE INTENSIFIERS 

Neutron radiographic enhancement using —: materials and 
neutron radiography applied to museum art objects, 1 :24254 

NEUTRON RADIOGRAPHY/MEETINGS 

Practical applications of neutron radiography and gaging. 
Symposium on nondestructive testing held at Gaithersburg, 
Md., February 10-11, 1975, 1 :24239 

NEUTRON RADIOGRAPHY/NEUTRON SOURCES 

Neutron sources for radiography and gaging, | :24241 

Use of a low-energy Van de Graaff accelerator in neutron 
radi hy of encased explosives, | :24246 

NEUTRON RADIOGRAPHY/PERSONNEL 

Personnel training and certification, 1 :24243 

NEUTRON RADIOGRAPHY/READOUT SYSTEMS 
Detection systems for neutron radiography, | :24242 
NEUTRON RADIOGRAPHY/REGULATIONS 
Regulatory control for neutron radiography, 1 :24244 
NEUTRON RADIOGRAPHY/REVIEWS 
Neutron radiography: an overview, | :24240 
NEUTRON RADIOGRAPHY/STANDARDS 
ASTM activities in neutron radiography, | :24245 
NEUTRON RADIOGRAPHY/USES 

Miscellaneous applications of neutron radiography, | :24253 

Neutron as an "’in-line’’ product acceptance tool, | 
12424 

Nuclear ietuaess of neutron radiography and gaging, | 
:24252 

NEUTRON REACTIONS 

Consistent calculations of (n,x) and (n,xy) cross sections for 
“Ca: E/sub n/ = 1 to 20 MeV, | :24993 

Fast-neutron gamma-ray production from elemental iron: E/sub 
n/ < or approx. = 2 MeV (Differential cross i 
excitation functions), 1 :24997 (ANL/NDM-20) 

NEUTRON REACTIONS/CAPTURE 

ENDF/B-IV thermal data testing: methods, results, and 

dations, 1 :25011 (DP-MS-76-8) 

Resonance parameters of the 6.67-, 20.9-, and 36.8-eV levels in 
1 :25010 (CONF-760622-19) 

V(n,xy) reaction cross section for incident neutron energies 
between 0.2 and 20.0 MeV, 1 :24998 (ORNL/TM-5299) 

NEUTRON REACTIONS/DATA ANALYSIS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part C. The LLL 
Evaluated Nuclear Data Library (ENDL): translation of 
ENDL neutron-induced interaction data into the ENDF/B 
format, 1 :24982 (UCRL-50400( Vol.15)(Pt.C)) 

NEUTRON REACTIONS/FISSION 

238 subthreshold neutron induced fission cross section (600 eV 
to 2 MeV), 1 :25013 (CONF-760622-28) 

ENDF/B-IV thermal data testing: methods, results, and 

dations, 1 :25011 (DP-MS-76-8) 

Measurements of neutron-induced fission cross-section ratios 
involving isotopes of uranium and plutonium (0.001 to 30 
MeV, cross sections), 1 :25018 (UCRL-78268) 

Microscopic method for calculating the intrinsic excitation 
occurring in nuclear fission, 1 :25021 (LBL-4374) 

NEUTRON REACTIONS/KNOCK-OUT REACTIONS 

Nuclear reactions induced in Nal bt 12.6- to 18.2-MeV 

neutrons, 1 :24992 (ORNL-tr-4113) 
NEUTRON REACTIONS/THERMAL FISSION 

Fission product beta and gamma energy release. Quarterly 
progress report for Guttben Bocentber 1975, 1 :25017 
(ORNL/TM-5272) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Measurement of the neutron total cross section of sodium (40 
keV to 20 MeV), | :24991 (CONF-760622-12) 

NEUTRON SLOWING-DOWN THEORY/COMPUTER CODES 
TRIPOLI I: energy-dependent three-dimensional Monte Carlo 
Program. Volume I. Conception and presentation of the 

TRIPOLI I System, 1 :25040 (ORNL-tr-4085) 
NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Neutron radiation in the study of soil and rock (Cf), 1 :22965 

Superconducting cyclotron: neutron source for therapy (Patent), 
1 :24288 

NEUTRON SOURCES/AVAILABILITY 

Neutron sources for radiography and gaging, | :24241 
NEUTRON SOURCES/NEUTRON MONITORS 

Activation counters for pulsed neutron sources. Interim report, | 


:25083 (AD-A-014584) 
NEUTRON SOURCES/TARGETS 
Deuterium pass through target (Patent), | :24310 
NEUTRON SPECTRA 
Measurement of the neutron spectrum from the reaction of 30- 
MeV deuterons on a thick beryllium target, 1 :24986 (UCID- 
52024) 


NEUTRON SPECTROSCOPY/RESEARCH PROGRAMS 
Energetic-neutron spectrometry. Progress report, | June 1975- 
31 May 1976, 1 :24358 (COO-2231-37) 
NEUTRON TRANSPORT THEORY 
:25041 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
TRIPOLI I: energy-dependent three-dimensional Monte Carlo 
Program. Volume I. Conception and presentation of the 
TRIPOLI I System, 1 :25040 (ORNL-tr-4085) 
User's guide for LAVA as issued with MORSE-SGC, | :25037 
(ORNL/CSD-11) 
NEUTRON TRANSPORT THEORY/FINITE DIFFERENCE 
METHOD 
Difference equations to represent neutron 
diffusion theory, 1 :25033 (CONF-760622-8) 
— THEORY/FINITE ELEMENT 
Linear triangle finite element formulation for multigroup 
neutron transport analysis with anisotropic scattering, | 
:25038 (ORNL/TM-5281) 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
Linear triangle finite element formulation for multigroup 
neutron transport analysis with anisotropic scattering, | 
Proposal to extend CSEWG neutron ton multigroup 
structures for wider applications (Tables), 1 :25034 (LA- 
6240-P) 
User's guide for LAVA as issued with MORSE-SGC, 1 :25037 
(ORNL/CSD-11) 
NEUTRON TRANSPORT THEORY/NUCLEAR DATA 
COLLECTIONS 


LIB-IV, a library of group constants for nuclear reactor 
calculations (50-group, 101-isotope library generated with 
MINX from ENDF/B-IV), 1 :25035 (LA-6260-MS) 

NEUTRON-GAMMA LOGGING 

Miscellaneous neutron techniques, | :24255 

NEUTRON-NEUTRON LOGGING 
Neutron gaging systems, | :24364 
NEUTRONS 


See also FISSION NEUTRONS 
SOLAR NEUTRONS 
NEUTRONS/ACTIVATION ANALYSIS 
Identification of Columbia River basalt flows from deep cores in 
the Pasco Basin based on trace element abundances, | :24812 
(BNWL-SA-5761) 
NEUTRONS/STRUCTURE FUNCTIONS 
Properties of inclusive hadron spectra in muon-nucleon 
scattering at 150 GeV/c, 1 :24933 
NEVADA TEST SITE/GEOCHEMISTRY 
Study of the water content in zeolitic tuffs from the Nevada Test 
Site, 1 :24813 (UCRL-78013) 
NEVADA TEST SITE/GEOLOGICAL SURVEYS 
Explosion-induced fractures of selected announced underground 
nuclear tests, Yucca Flat, Nevada Test Site, Nevada, January- 
December 1974, 1 :24808 (USGS-474-209) 
NEVADA TEST SITE/NUCLEAR EXPLOSIONS 
d fractures of selected announced underground 
nuclear tests, Yucca Flat, Nevada Test Site, Nevada, January- 
December 1974, 1 :24808 (USGS-474-209) 
NEVADA TEST SITE/RADIATION MONITORING 
Experimental studies on the resuspension of plutonium from 
ad _ at the Nevada Test Site, 1 :24536 (CONF- 
1-) 
Noble gas surveillance network, April 1972 through March 1973 
(®Kr, ane 1 :24488 (CONF-730915- ) 
Statistical design aspects of sampling soil for plutonium, | 
:24534 (CONF-740921-) 
NEW HAMPSHIRE/SEISMIC SURVEYS 
Study of seismicity and tectonics in New England. Fourth 
——-* report, May 1, 1975-July 31, 1975, 1 :24791 (COO- 
484-5) 
NEW MEXICO/SOLAR SPACE HEATING 
Solar heating handbook for Los Alamos, 1 :23065 (CONF- 
750257-1) 
NEW MEXICO/URANIUM DEPOSITS 
Uranium deposits of The ade New Mexico mineral belt 
(Geology, geochronology, clay mineralogy, trace element 
analysis), 1 :22875 1676) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL/ABSORPTION SPECTROSCOPY 
Role of the nucleus in formation of ferromanganese nodules: 
processing guidelines for the marine miner, | :24033 
NICKEL/ACTIVATION ANALYSIS 
Development of components for an in-situ analysis system for 
the exploration of manganese nodules, | :24024 
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NICKEL ALLOYS/CASTING 


NICKEL/BIOLOGICAL EFFECTS 
High levels of four heavy metals on the iron status of plants, | 
124668 
NICKEL/CATALYTIC EFFECTS 
Selective separation of hydrogen sulfide from hot fuel gases 
(Patent), 1 :22436 
NICKEL/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
NICKEL/ELECTRON COLLISIONS 
Lineshape of the 3p excitation in the electron energy loss 
trum of nickel metal, 1 :24851 
NICKEL/ELECTROPLATING 
Adhesion of electrodeposited coatings on U-Ti and Mulberry, 1! 
:23691 (SAND-76-8225) 
Effect of thin electrodeposited nickel coatings on the corrosion 
behavior of U-0.75 Ti, 1 :23826 
NICKEL/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
NICKEL/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
NICKEL/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
NICKEL/PHYSICAL RADIATION EFFECTS 
Behavior of collision cascades at elevated temperatures in 
aed and molybdenum crystals, | :23907 (CONF-751006- 
) 


Electron radiation damage of metals and nature of point defects 
by high voltage electron microscopy (Electrons), | :23891 
(CONF-751006-P2) 

Irradiation effects on reactor structural materials. Semiannual 
progress report, 1 Feb-31 Jul 1975, 1 :23830 (AD-A-015619) 

Irradiation effects on reactor structural materials. Semiannual 

progress report, 1 August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 

Modification of E-DEP-1 to run for high energy helium ions in 
nickel and type-316 stainless steel. Final memorandum report, 
1 :23828 (AD-A-010512) 

Nucleation of point defect agglomerates, 1 :23896 (CONF- 
751006-P2) 

NICKEL/REMOVAL 

Recovery of vanadium and nickel from Athabasca tar sands fly 

ash, 1 :22873 
NICKEL/SELF-DIFFUSION 
Self-interstitials in nickel (Electrons), 1 :23858 (CONF-751006- 


Pl) 
NICKEL/SORPTIVE PROPERTIES 
= tritium by nickel during plastic deformation, 1 


NICKEL/SPECIFIC HEAT 
Application of adiabatic calorimetry to metals systems. Progress 
report, 1974-75, 1 :23765 (ORO-3291-19) 
NICKEL/TOXICITY 
High levels of four heavy metals on the iron status of plants, 1 
124668 
NICKEL/UPTAKE 
Comparison of the effects of high levels of = - EDDHA 
on microelement uptake in bush beans, | : 
NICKEL/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, 1 :24042 (BNWL-2000(Pt.4)) 
NICKEL 55/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 55, 1 :24996 
NICKEL 59/ENERGY LEVELS 
Nuclear data sheets for A = 59, 1 :25001 
NICKEL 59/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 59, 1 :25001 
NICKEL 60 TARGET/OXYGEN 18 REACTIONS 
Physical basis for enhanced forward cross sections in heavy-ion 
reactions (Recoil, scaling factor, optical potentials), 1 :24999 
Physical basis for large forward cross sections in “Ni('*O,"*O) 
reaction, 1 :25003 (LBL-5007) 
NICKEL 64/ISOTOPE SEPARATION 
Method of simultaneous concentration and dilution of isotopes 
(Patent; use of ion exchange resin), 1 :22885 
NICKEL. ALLOYS 
See also ALLOY-A-286 
KOVAR 
NICKEL BASE ALLOYS 


NICKEL ALLOYS/CASTING 


NICKEL ALLOYS/CASTING 
The preparation of modified Nitinol alloys. Final report, 1 
:23685 (ADtA-010497) 
NICKEL ALLOYS/CRYSTAL LATTICES 
Optical microdiffraction in lattice image analysis ( 
Mg;Cd; spinodal Au-Ni), 1 :23722 (LBL-4964) 
NICKEL ALLOYS/DIFFUSION COATING 
Metallized isotropic boron nitride body (Patent), 1 :23953 
NICKEL ALLOYS/ETCHING 
Selective etching of Cu-Be-Ni-Zr alloy by potentiostatic method, 
1 :23699 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect interactions above stage I, 1 :23878 (CONF-751006-P1) 
Effects of heavy-ion irradiation on the morphology of y/y’ alloys 
(Nickel ions), 1 :23922 (CONF-751006-P2) 
Kinetics of interstitialcy diffusion in electron irradiated Cu-Ni 
alloys, 1 :23919 (CONF-751006-P2) 
NICKEL ALLOYS/SPARK MACHINING 
Effect of electrical disc machining on uranium-0.75 
titanium and tungsten-3. nickel-1.5 iron alloys, 1 :23693 (Y- 


2048) 
NICKEL ALLOYS/STRESS CORROSION 
Preventing SCC in alloys used in energy producing systems, | 
:23802 (ERDA-76-98) 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
MONEL 
TOPHET 
NICKEL BASE ALLOYS/ELECTRICAL PROPERTIES 
Comparison of mechanical properties for several electrical 
spring contact alloys, | :23744 (SAND-75-0305) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Comparison of mechanical properties for several electrical 
spring contact alloys (Beryllium-nickel alloy 440 (Ni-1.95 Be- 
0.5 Ti); comparison with Neyoro G and Paliney 7), 1 :23745 
(SAND-75-0365) 
Comparison of mechanical properties for several electrical 
spring contact alloys, 1 :23744 (SAND-75-0305) 
NICKEL BASE ALLOYS/PHASE TRANSFORMATIONS 
The response of complex eutectic alloys -o directional 
solidification. Final report, May 1972-May 1975, 1 :23709 
(AD-A-011280) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Preliminary observations of electron irradiation damage in short- 
range ordered Ni,Mo (Short-range order), 1 :23941 (LBL- 
4965) 
NICKEL SILICATES/CATALYTIC EFFECTS 
Hydrocarbon cracking utilizing laminar heavy metal 
aluminosilicates (Patent), 1 :22802 
NICKEL-CADMIUM BATTERIES/CATHODES 
Method to produce a protective oxide on the surface of positive 
nickel electrodes for galvanic cells (Patent), 1 :23557 
NICKEL-CADMIUM BATTERIES/PERFORMANCE 
Recent improvements in high performance secondary batteries 
for use on offshore platforms, | :23422 
NICKEL-HYDROGEN BATTERIES/ANODES 
Low pressure nickel hydrogen cell (Patent; uses rare earth 
a hydride capable of absorbing and desorbing 
hydrogen in response to pressure changes), | :23424 
NICKEL-HYDROGEN BATTERIES/CATHODES 
Method to produce a protective oxide on the surface of positive 
nickel electrodes for galvanic cells (Patent), 1 :23557 
NICKEL-HYDROGEN BATTERIES/ELECTRIC CONDUCTORS 
Ligtweight nickel hydrogen cell (Patent; design of system of 
leads with equal electrical resistance), 1 :23433 
NICKEL-ZINC BATTERIES/CATHODES 
Method to produce a protective oxide on the surface of positive 
nickel electrodes for galvanic cells (Patent), 1 :23557 
y of nicotine (Tritium tracer technique), | 
:24653 


NIGHTGLOW 
See AIRGLOW 
NINA 
(5.2-GeV electron synchrotron at Daresbury.) 
NINA/ACCELERATOR FACILITIES 
Multiple Bragg reflection monochromators for synchrotron x- 
radiation, 1 :24309 
Photo-electron y at the NINA synchrotron, 1 :24305 
NINA/SYNCHROTRON RADIATION 
Multiple Bragg reflection monochromators for synchrotron x- 
radiation, 1 :24309 
NIOBIUM/CHEMICAL PREPARATION 
Nitride intermediates in the preparation of niobium, vanadium, 
and tantalum metals. II. Thermal decomposition of the 
nitrides, 1 :23708 
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NIOBIUM/ELECTRONIC STRUCTURE 
Study of optical and electronic properties of semiconductors, 
Sbsbr, Sbsei, and Sbsi. Interim report, 1 Oct 1974-30 Jun 

1975, 1 :23966 (AD-A-015391) 
Thermoreflectance of V, Nb, and paramagnetic Cr, | :23792 
NIOBIUM/EMBRITTLEMENT 
Ion microprobe analysis for niobium hydride in hydrogen- 
embrittled niobium, | :23825 
NIOBIUM/MAGNETIC FLUX 
Guided flux motion and Faraday induction in hollow 
superconducting cylinders, 1 :25057 (IS-M-69) 
NIOBIUM/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part II. Final report, | 
:23710 (COM-75-11448) 
NIOBIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, | :23726 
NIOBIUM/PHONONS 
Calculation of the electron-phonon spectral function of niobium, 
1 :23763 (IS-M-75) 
NIOBIUM/PHYSICAL PROPERTIES 
New apparatus for thermophysical measurements above 2500 K 
(Enthalpy, volume, electric resistivity of solid and liquid; 
= dependence of melting point), 1 :23767 (UCRL- 
7929) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Effect of alloying elements and irradiation temperature on 
islocation loops of electron bombarded niobium, | :23899 
(CONF-75 1006-P2) 
Interactions between radiation defects and interstitial impurities 
in bcc metals (Neutrons), 1 :23889 (CONF-75 1006-P2) 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
Relaxation studies of thin films and ion-implanted materials. 
Final report, 15 Apr 1972-31 May 1975, 1 :23829 (AD-A- 
015595) 
Resistivity recovery of niobium and tantalum following 3 MeV- 
electron irradiation at 4.5 K, 1 :23868 (CONF-751006-P1) 
Void ordering in O-doped Nb and Nb-! at.% Zr induced by 
S8Ni* bombardment, | :23933 (CONF-751006-P2) 
NIOBIUM/REFLECTION 
Thermoreflectance of V, Nb, and paramagnetic Cr, | :23792 
NIOBIUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, | :23772 
NIOBIUM/SUPERCONDUCTIVITY 
Guided flux motion and Faraday induction in hollow 
superconducting cylinders, 1 :25057 (IS-M-69) 
NIOBIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
NIOBIUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
NIOBIUM 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, 1 :25005 
NIOBIUM 95/FOLIAR UPTAKE 
Scale factors for foliar contamination by stratospheric sources of 
fission products in the New England area, 1 :24494 (CONF- 
740921-) 
NIOBIUM 95/RADIATION MONITORING 
Scale factors for foliar contamination by stratospheric sources of 
fission products in the New England area, | :24494 (CONF- 
740921-) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
MULBERRY 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Method for preparing high transition temperature NbsGe 
superconductors (Patent application), 1 :23705 
NIOBIUM ALLOYS/CRITICAL CURRENT 
Neutron irradiation damage on the superconducting properties 
in vanadium and Nb-Ti alloys, 1 :23927 (CONF-751006-P2) 
NIOBIUM ALLOYS/CRYSTAL STRUCTURE 
Structure and properties of cast alloys: (1) the growth and 
thermal stability of unidirectionally solidified Nb-Nb,C 
composites; (2) structure and properties of cast nonferrous 
alloys. Interim report, 1 :23973 (AD-A-010886) 
NIOBIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Cyclic stress effects on transport properties of superconducting 
composite materials (Nb-Ti or NbsSn in Cu), | :23986 
(CONF-760508-4) 
NIOBIUM ALLOYS/ELECTROCHEMISTRY 
Influence of alloying on the stoichiometric disorder of the 
surface oxides and the electrochemical oxidation of Ti-Nb and 
Ti-Ni alloys (2-40% Nb; 1% Ni), 1 :23817 (AEC-tr-7296) 
NIOBIUM ALLOYS/HEAT TRANSFER 
Heating uranium alloy billets (0.75% Ti, 6% Nb, or 7.5% Nb- 
2.5% Zr), 1 :23768 (Y-2046) 
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NIOBIUM ALLOYS/MAGNETIC PROPERTIES 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 
Structure and properties of cast alloys: (1) the growth and 
thermal stability of unidirectionally solidified Nb-Nb,C 
composites; (2) structure and properties of cast nonferrous 
alloys. Interim report, | :23973 (AD-A-010886) 
NIOBIUM ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent magnet, | :23723 
(LBL-4972) 
NIOBIUM ALLOYS/PHASE TRANSFORMATIONS 
The response of complex eutectic alloys to directional 
solidification. Final report, May 1972-May 1975, 1 :23709 
(AD-A-01 1280) 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of alloying elements and irradiation temperature on 
dislocation loops of electron bombarded niobium, | :23899 
(CONF-75 1006-P2) 
Neutron irradiation damage on the superconducting properties 
in vanadium and Nb-Ti alloys, 1 :23927 (CONF-751006-P2) 
NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Superconductivity in a dilute copper-niobium alloy (0.6 at. 
percent Nb), 1 :23778 
composite conductors and 


Tensile properties of superco! 
Nb-Ti alloys at 4.2°K, 1 :23769 
NIOBIUM ALLOYS/TENSILE PROPERTIES 
Tensile properties of superconducting composite conductors and 
Nb-Ti alloys at 4.2°K, 1 :23769 
NIOBIUM BASE ALLOYS/CORROSION RESISTANCE 
Corrosion of alloys of the niobium-titanium-aluminium system, | 
:23812 (AEC-tr-7296) 
| alloys alloyed with platinum, | :23813 (AEC- 
tr-7296) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Effects of reactor neutron, 14-MeV neutron and energetic- 
charged-particle irradiations on the critical current in Nb;Sn, 
1 :23928 (CONF-751006-P2) 
Investigation of flux pinning and critical current densities in 
Type Il superconductors. Technical report No. 4 (final), 1 
:23759 (AD-A-014623) 
NIOBIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Correlations between the of Nb,Ge and 
the normal-state resistivity, 1 91 
NIOBIUM BASE ALLOYS/MAGNETIC FLUX 
Investigation of flux pinning and critical current densities in 
Type Il superconductors. Technical report No. 4 (final), 1 
:23759 (AD-A-014623) 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of reactor neutron, 14-MeV neutron and energetic- 
charged-particle irradiations on the critical current in Nb;Sn, 
1 :23928 (CONF-751006-P2) 
Elastic interactions between ‘'voids’’ induced by solute 
segregation, 1 :23934 (CONF-751006-P2) 
Thermal and electrical measurements on solids at low 
a Progress report No. 10, 1 :23939 (COO-1629- 
7) 
Void ordering in Nb and Nb-1! at.% Zr induced by 
58Ni* bombardment, | :23933 (CONF-751006-P2) 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Correlations between the transition temperature of NbsGe and 
the normal-state resistivity, 1 :23791 
NIOBIUM CARBIDES/CRYSTAL STRUCTURE 
Structure and properties of cast alloys: (1) the growth and 
thermal stability of unidirectionally solidified Nb-Nb,C 
composites; (2) structure and properties of cast nonferrous 
alloys. Interim report, 1 :23973 (AD-A-010886) 
NIOBIUM CARBIDES/MECHANICAL PROPERTIES 
Structure and properties of cast alloys: (1) the growth and 
thermal stability of unidirectionally solidified Nb-Nb,C 
composites; (2) structure and p' rties of cast nonferrous 
alloys. Interim report, 1 :23973 (AD-A-010886) 
NIOBIUM HYDRIDES/ION MICROPROBE ANALYSIS 
lon microprobe analysis for niobium hydride in hydrogen- 
embrittled niobium, | :23825.- 
NIOBIUM NITRIDES/PYROLYSIS 
Nitride intermediates in the preparation of niobium, vanadium, 
and tantalum metals. II. Thermal decomposition of the 
nitrides, 1 :23708 
NITRATES/FOLIAR UPTAKE 
Removal of water soluble gases from the atmosphere by 
vegetation, 1 :24434 (CONF-740921-) 
NITRATES/MONITORING 
Nutrient enrichment and eutrophication of Lake Michigan. 
2008 26) report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 


NITRATES/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of nitrate ion at the part per billion level in 
environmental — with a continuous flow immobilized 


enzyme reaction, | :240 
NITRIC ACID/CHEMICAL PREPARATION 
Mass and heat transfer on sieve plates in the manufacture of 
nitric acid, 1 :24059 (ORNL-tr-4162) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly rogress report, 11 December-10 March 1976, 
:22588 (FE-2018-3) 
NITRITES 
See NITROUS ACID 
NITRITES/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of nitrate ion at the part per billion level in 
samples with a continuous flow immobilized 
reaction, 1 :24035 
NITROGEN/CHARGED-PARTICLE TRANSPORT 
Trochoidal electron energy analyzer (Summary of research 
Pog at ANL July 74 to June 75), 1 :25024 (ANL-75- 
-1)) 
NITROGEN/DEPOSITION 
Dry deposition over the Greak Lakes, 1 :24445 (CONF-740921- 
) 
NITROGEN/ELECTRON COLLISIONS 
Analysis of intensity distributions in energy-loss spectra of Nz in 
the 12.5-13.5 eV region, 1 :24902 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Analysis of the autoionization structure in the K-shell 
photoionization spectrum of N, (Summary of research 
activities at ANL July 74 to June 75), 1 :24888 (ANL-75- 
60(Pt.1)) 
Preliminary total cross section measurements using a —_ 
temperature Ramsauer tus (Summary of researc 
activities at ANL July 74 to June 75), 1 :24372 tANL-75- 
60(Pt.1)) 
NITROGEN/ENERGY LEVELS 
Analysis of intensity distributions in energy-loss spectra of N, in 
the 12.5-13.5 eV region, 1 :24902 
NITROGEN/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
NITROGEN/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
NITROGEN/KJELDAHL METHOD 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
NITROGEN/PHOTOELECTRIC EMISSION 
Angular distributions of 304 A photoelectrons from atoms and 
molecules, 1 :24877 
NITROGEN/TITRATION 
Characterization of nitrogen bases in high-boiling petrole 
distillates (370-675°C petroleum distillates), 1 :24057 
NITROGEN/X-RAY EMISSION ANALYSIS 
Tissue chemical analysis with muonic x rays, 1 :24036 
NITROGEN 14 REACTIONS/FUSION REACTIONS 
Fusion of '*N+C at energies up to 178 MeV (Cross sections, 
liquid-drop limit), 1 :24989 
NITROGEN 15/ISOTOPE SEPARATION 
Method of simultaneous concentration and dilution of isotopes 
(Patent; use of ion exchange resin), 1 :22885 
NITROGEN IONS/ION-ATOM COLLISIONS 
VUV-emission spectra of He, Ne, Ar, and Kr excited by heavy 
icle impact (100 keV to 1000 keV), 1 :24896 
NITROGEN OXIDES/DETONATIONS 
Detonation characteristics of liquid nitric oxide, 1 :24384 (LA- 
UR-76-1149) 
NITROGEN OXIDES/ELECTRON-MOLECULE COLLISIONS 
K-shell energy loss spectra of 2.5 keV electrons in methane, 
ammonia, and water, | :24904 
NITROGEN OXIDES/FOLIAR UPTAKE 
Removal of water soluble gases from the atmosphere by 
vegetation, 1 :24434 (CONF-740921-) 
NITROGEN OXIDES/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
NITROGEN OXIDES/REMOVAL 
Method for removing SO, and NO/sub x/ simultaneously 
the exhaust of a combustion furnace (Patent), 1 :23222 
Process for removing sulfur oxides and nitrogen oxides from flue 
gases using h ited actuated carbon with 
simultaneous injection of ammonia (Patent), 1 :23224 
NITROUS ACID/BIOLOGICAL EFFECTS 
Effect of genes controlling radiation sensitivity on chemically 
induced mutations in Saccharomyces cerevisiae (UV 
radiation), 1 :24695 


159S NITROUS OXIDE/DIFFUSION 
| 


NITROUS OXIDE/DIFFUSION 
Mechanism and rate of gas transfer across the air-sea interface 
a of SO, and other soluble gases), 1 :24443 (CONF- 


NOBLE GASES 
See RARE GASES 
NONDESTRUCTIVE ANALYSIS/EDUCATION 
LASL: U. S. ERDA NDA training program, | :22953 
NONDESTRUCTIVE TESTING 
See also ACOUSTIC TESTING 
Materials Science Division third quarterly for period 
ending June 15, 1975, 1 :2243 — X-3) 
NONDESTRUCTIVE TESTING/REVIE 
Thoughts on emerging NDE ear for the nuclear power 
1 :24259 
NON-EQUILIBRIUM PLASMA/HALL EFFECT 
effective of a nonequilibrium 
y applying a secon i uency discharge, 1 :25107 
TH CAROLINA/ELECTRIC POWE 
a model for forecasting of oe energy demand in a 
— region located in North and South Carolina, 1 :23500 
COAST-1 REACTOR/ENVIRONMENTAL EFFECTS 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Final 
report, | :24551 (PRNC-196(Vol.1)) 
Seasonal changes in the microzooplankton ower 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
NORTH DAKOTA/COAL 
Northern Great Plains Resources Program. Effects of coal 
development in the Northern Great Plains, 1 :23483 
NORTH DAKOTA/URANIUM DEPOSITS 
Geology of the upper part of the Fort Union Group (Paleocene), 
Williston Basin, with reference to uranium, | 25816 (GJBX- 
24(76)) 
NORTH SEA/OIL FIELDS 
Development of the North Sea Forties Field platform concept, 1 
122636 


NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY/GOVERNMENT POLICIES 
Development and implementation of regulations for permanent 
offshore structures, 1 :22832 
NOSE CONES/AERODYNAMICS 
Flight-test base pressure measurements in turbulent flow, | 
124232 — 
NOZZLES/DES 
Preliminary vm on the use of ceramic nozzle arrays in 
dynamic lasers. Final report, 1 Jan-1 Dec 1974 (Silicon 
nitride), 1 :24166 (AD-A-010618) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/PRIMARY COOLANT CIRCUITS 
United Nuclear Industries, Inc. practical application of ALARA 
(ALAP) philosophy, 1 :23356 (UNI-SA-26) 
N-REACTOR/REACTOR MAINTENANCE 
my ipment maintenance standards, 1 :23357 (UNI-SA-31) 
N-REACTOR/REACTOR OPERATION 
Quality assurance of reactor operation by computer methods, | 
:23358 (UNI-SA-0020) 
NJRESONANCES 
See also DELTA-1236 RESONANCES 
NUCLEAR ALIGNMENT 
Method of polarizing nuclei (Patent), 1 :25000 
NUCLEAR DATA COLLECTIONS 
Data formats and procedures for the Evaluated Nuclear Data 
File, ENDF, 1 :25186 (BNL-NCS-50496) 
ENDF/B-IV thermal data testing: methods, results, and 
recommendations, | :25011 (DP-MS-76-8) 
NUCLEAR ENERGY 
Modern energy technology. Volumes | and 2 (Book), | :23438 
Part Il. Nuclear energy, | :23459 
NUCLEAR ENERGY/ENERGY STORAGE 
Alternative economies (Book chapter, nuclear- 
electrochemical, oal gas/liquids), | 
:23507 
NUCLEAR ENERGY/FORECASTING 
Why, when, and how of coal gasification, 1 :22492 
NUCLEAR ENERGY/SAFEGUARDS 
Testimony on the California Nuclear Initiative, 1 :23461 
Testimony on the California Nuclear Initiative, 1 :23462 
NUCLEAR ENGINEERING 
Part Il. Nuclear energy, 1 :23459 
NUCLEAR ENGINEERING/RESEARCH PROGRAMS 
Final report, November 1958-June 30, 1974, 1 :24978 (COO- 
3058-65) 
NUCLEAR EXPLOSION DETECTION/EQUIPMENT 
Nuclear-burst strength detecting and measuring device (Patent; 
photoelectric detector system), 1 :24402 
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NUCLEAR EXPLOSIONS 
See also RIO BLANCO EVENT 
NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 
The treatment of electron scattering and approximate methods 
used for ifying high-altitude EMP sources. Final report, 
Jul 1973- 1974, 1 :24845 (AD-A-015747) 
NUCLEAR EXPLOSIONS/BIOLOGICAL EFFECTS 
— injury caused by nuclear explosions, | :24727 (LF-tr- 
NUCLEAR EXPLOSIONS/DIAGNOSTIC TECHNIQUES 
Temperature tests of high frequency SLIFER oscillator, LEA73- 
2176 (For monitoring underground nuclear detonations at 
Nevada Test Site), 1 :24376 (UCID-17152) 
Utilization of the noble gases in studies of underground nuclear 
detonations, 1 :24398 (CONF-730915-) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Atmospheric concentrations of fission product noble gases 
(®Kr), 1 :24474 (CONF-730915-) 
Atmospheric concentrations and mixing of argon-37, 1 :24476 
(CONF-730915. ) 
NUCLEAR EXPLOSIONS/GASEOUS WASTES 
Noble gas surveillance network, April 1972 through March 1973 
(®Kr, '*Xe), 1 :24488 (CONF-730915-) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
Measurements and evaluation of building response to ground 
ee at various stages of construction, | :24399 (CONF- 
09-1) 
NUCLEAR EXPLOSIONS/SEISMIC EFFECTS 
Study of seismicity and tectonics in New England. Fourth 
quarterly report, May 1, 1975-July 31, 1975, 1 :24791 (COO- 
2484-5) 
NUCLEAR EXPLOSIONS/SIMULATION 
A radiation diffusion and hydrodynamics code for low-altitude 
multiple bursts. Topical report, 1 Apr 1972-30 Sep 1973, 1 
:24397 (AD-A-015667) 
Nuclear blast standard (1 kt). Final report, Jul 1968-Jan 1975, 1 
:24396 (AD-A-014850) 
NUCLEAR EXPLOSIONS/X RADIATION 
X-ray induced currents on the surface of a metallic sphere. 
Topical report, Aug 1973-Sep 1974, 1 :25060 (AD-A-012654) 
NUCLEAR EXPLOSIVES/TESTING 
duced fractures of selected announced underground 
ae tests, Yucca Flat, Nevada Test Site, Nevada, January- 
December 1974, 1 :24808 (USGS-474-209) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/NUCLEAR MATERIALS 


MANAGEMENT 
ign of integrated systems for nuclear facilities, 1 
:22948 (SAND-76-5648) 
system effectiveness modeling, 1 :22946 (SAND-76- 
5234) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Advanced physical protection systems for facilities and 
transportation, | P2947 (SAND-76-5388) 
NUCLEAR FACILITIES/PLANNING 
Significance of atmospheric effects of heat rejection from energy 
centers in the semi arid northwest (Fog impact on visibility), 1 
:24521 (BNWL-SA-5820) 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 
Atmospheric release advisory capability, 1 :23340 
NUCLEAR FACILITIES/RADIOACTIVE WASTE STORAGE 
General survey of techniques for separation and containment of 
noble gases from nuclear facilities, 1 :22920 (CONF-730915-) 
NUCLEAR FIREBALLS 
Implications of vortex theory for fireball motion. Final report, 
Apr-Nov 1974, 1 :24395 (AD-A-013130) 
NUCLEAR FIREBALLS/CONFIGURATION 
Similarity solutions and blast wave phenomena. Topical report, | 
Nov 1973-30 Sep 1974, 1 :24394 (AD-A-011100) 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
SOLID FUELS 
SPENT FUELS 
Process for preparing sintered uranium dioxide nuclear fuel 
(Patent), 1 :23954 
NUCLEAR FUELS/BURNUP 
Separation of neodymium, uranium, and plutonium for mass 
spectrometric measurement of low (0.001 to 0.5%) burnup in 
mixed uranium-plutonium fuels, 1 :24054 (LA-6288) 
NUCLEAR FUELS/ENVIRONMENTAL EFFECTS 
Environmental considerations and regulations, 1 :24503 (CONF- 
760542-1) 
Perspectives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 
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NUCLEAR FUELS/FUEL CYCLE 
Source terms for airborne effluents, | :24504 (CONF-760806-5) 

NUCLEAR FUELS/NEUTRON RADIOGRAPHY 
Neutron — hy of nuclear fuels at the Battelle Research 

Reactor, 1 :23354 

NUCLEAR FUELS/REGULATIONS 

aaa considerations and regulations, 1 :24503 (CONF- 
760542-1) 

NUCLEAR FURNACE REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Adsorption of radiokrypton on activated charcoal in the 

presence of hydrogen, | :23341 (CONF-730915-) 

NUCLEAR INDUSTRY 
Part Il. Nuclear energy, 1 :23459 

NUCLEAR INDUSTRY/EDUCATION 
Memphis State University Center for Nuclear Studies progress 

report, 1 :25148 (ORO-4953-2) 

NUCLEAR INDUSTRY/PERSONNEL 


NUCLEAR INDUSTRY/STANDARDS 
Personnel involved in the development of nuclear standards in 
the United States, 1975, 1 :25147 (ORNL/ENG-1) 
NUCLEAR MATERIALS DIVERSION/ACCOUNTING 
Technical appendix for the special a study on material 
control and accounting systems. Final report, 1 :22950 
(UCID-17166(App.)) 
NUCLEAR MATERIALS DIVERSION/SECURITY 
nalysis and comparison of transportation security systems, | 
:22949 (SAND-76-8660) 
NUCLEAR MATERIALS MANAGEMENT 
Instruments and data analysis methods for volume 
measurements, | :22941 (BNL-50489) 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Savannah River Plant's Accountability Inventory Management 
System (AIMS) (Nuclear materials inventory control), 1 
:22944 (DPSPU-76-30-3) 
NUCLEAR MATERIALS MANAGEMENT/ERRORS 
Measurements, biases, and uncertainties, 1 :22955 
MANAGEMENT/INFORMATION 
STE 


Minicomputer based, controlled materials information system, | 
:22951 (UCRL-78215) 
NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 
Minicomputer based, controlled materials information system, 1 
:22951 (UCRL-78215) 
Temporal response methods for dynamic measurement of in- 
process inventory of dissolved nuclear materials, 1 :22954 
NUCLEAR MATERIALS MANAGEMENT/MATERIAL 
UNACCOUNTED FOR 
Comparison of several Kalman filter models for establishing 
MUF, | :22942 (CONF-760622-26) 
NUCLEAR MATERIALS MANAGEMENT/MEASURING 
METHODS 
Some statistical aspects of the calibration and use of linear 
measuring systems, | :22957 
NUCLEAR MATERIALS MANAGEMENT/NONDESTRUCTIVE 
ANALYSIS 
LASL: U. S. ERDA NDA training program, 1 :22953 
Nondestructive assay measurement traceability: the burden of 
proof, 1 :22952 
NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 
PROTECTION DEVICES 
Advanced physical protection systems for facilities and 
transportation, 1 :22947 (SAND-76-5388) 
Safeguards system effectiveness modeling, 1 :22946 (SAND-76- 
5234) 
NUCLEAR MATTER/DELTA-1236 RESONANCES 
Isobar propagation in the nuclear medium, | :24975 (LA-UR- 
76-1336) 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
SCINTISCANNING 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
NUCLEAR MEDICINE/EDUCATION 
Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 
NUCLEAR MEDICINE/LEGAL ASPECTS 
Workshop summary reports, 1 :24723 (DHEW/FDA-76-8026) 
NUCLEAR MEDICINE/MEETINGS 
Recent advances in nuclear medicine. Proceeding of the First 
World Congress of Nuclear Medicine, September 30-October 
5, 1974, Tokyo, and Kyoto Japan, 1 :24628 
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NUCLEAR POWER PLANTS/GASEOUS WASTES 


NUCLEAR MEDICINE/RADIATION HAZARDS 

Workshop summary reports, | :24723 (DHEW/FDA-76-8026) 

NUCLEAR MEDICINE/RESEARCH PROGRAMS 

Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), 1 :24527 
(PRNC-198) 

NUCLEAR MEDICINE/STANDARDS 

Overview of Federal agency radiation protection activities. II 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 

NUCLEAR PARKS 
See also ENERGY PARKS 
NUCLEAR PARKS/ENVIRONMENTAL EFFECTS 

Meteorological effects of energy dissipation at large power parks 
(Calculations for hypothetical 40,000-MW nuclear power 
park), 1 :23449 

Nuclear energy center site survey reactor plant considerations, | 
:23319 (BNWL-B-457) 

NUCLEAR PARKS/PLANNING 

Hanford Nuclear Energy Center study, | :23326 (BNWL-SA- 
5747) 

NUCLEAR PARKS/SITE SELECTION 

Nuclear energy center site survey reactor plant considerations, | 
:23319 (BNWL-B-457) 

Nuclear energy center site survey: fuel cycle studies, 1 :23325 
(BNWL-B-456) 

NUCLEAR PHYSICS/DATA ANALYSIS 

Status report to.the ERDA Nuclear Data Committee, 1 :24980 
(ORNL/TM-5450) 

NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Experimental measurements at LAMPF. Progress report, 
January 1, 1975-December 31, 1975 (Summaries of research 
activities), 1 :24981 (ORO-2972-1) 

Final report, November 1958-June 30, 1974, 1 :24978 (COO- 
3058-65) 

Studies of nuclear processes. Progress report, June 1, 1975-May 
31, 1976 (Summaries of research activities at University of 
North Carolina, Chapel Hill), 1 :24848 (ORO-2408-109) 

NUCLEAR POWER 
Part II. Nuclear energy, | :23459 
NUCLEAR POWER/PLANNING 
Advanced fission and fusion, 1 :23233 
NUCLEAR POWER PLANTS 
See also SWESSAR STANDARD PLANT 
NUCLEAR POWER PLANTS/ACCIDENTS 

Hazards from aircraft, 1 :23391 

Methods for estimating risks to nuclear power plants from 
shipping, 1 :23392 

Reactor safety study: an assessment of accident risk in U.S. 
Commercial Nuclear Power Plants, 1 :24505 (DHEW/FDA- 
76-8026) 

Recent occurrences at nuclear reactors and their causes, 1 
:23400 

Risks to nuclear plants due to natural gas pipelines, 1 :23393 

NUCLEAR POWER PLANTS/AIR FILTERS 

Environmental pollution from nuclear power plants and 
reprocessing plants, | :23338 (GERRSR-26) 

Environmental impact of nuclear power stations and 

reprocessing plants, 1 :23339 (GERRSR-24) 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
7th annual national conference on radiation control: assuring 
radiation protection, April 27-May 2, 1975, Hyannis, Mass., 1 
:24603 (DHEW/FDA-76-8026) 

Nuclear energy center site survey reactor plant considerations, | 
:23319 (BNWL-B-457) 

Perspectives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 

Quality assurance in environmental studies for power generating 
stations, 1 :23213 

Some aspects on cooling water discharges and environmental 
enhancement (Site selection of nuclear power plants in 
Sweden), 1 :24588 (AECL-5322/1) 

Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8026) 

Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 

Xenon-133: ambient activity from nuclear power stations, | 
:24513 

NUCLEAR POWER PLANTS/FLOODS 
Design basis floods for nuclear power plants, 1 :23402 (REG/G- 
1.59(Rev.1)(4-76)) 
NUCLEAR POWER PLANTS/FUEL CYCLE 

Impact of urani tors on our natural 
resources, | :23299 

Thorium-based fission reactor fuels, 1 :23298 


NUCLEAR POWER PLANTS/GASEOUS WASTES 


NUCLEAR POWER PLANTS/GASEOUS WASTES 
Environmental radiation monitoring with thermoluminescent 
dosimeters, 1 :24697 (CONF-730915-) 
Radioactive noble in effluents from nuclear power stations 
(Kr, Xe), 1 :24480 (CONF-730915-) 
NUCLEAR POWER PLANTS/HAZARDS 
Reactor safety study: an assessment of accident risk in U.S. 
Commercial Nuc Power Plants, 1 :24505 (DHEW/FDA- 
76-8026) 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
NUCLEAR POWER PLANTS/LEGISLATION 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
wer plant initiative legislation on June 6), 1 :23458 (SAN- 
RDA-100) 
NUCLEAR POWER PLANTS/LICENSING 
on considerations and regulations, 1 :24503 (CONF- 
a) 
Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 
NUCLEAR POWER PLANTS/MECHANICAL DRAFT 
COOLING TOWERS 
Theory and application of engineering models for cross-flow and 
counterflow induced-draft cooling towers, 1 :23306 (K/CSD- 


1) 
NUCLEAR POWER PLANTS/OFF-GAS SYSTEMS 
Self absorption and geometric correction factors for reactor off- 
ee — relative to NBS standards, | :23337 (CONF- 
0915-) 
NUCLEAR POWER PLANTS/ONCE-THROUGH COOLING 
SYSTEMS 


Design of offshore intake structures for nuclear plants, | :23310 
NUCLEAR POWER PLANTS/PLANNING 

Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
power plant initiative legislation on June 6), 1 :23458 (SAN- 
ERDA-100) 

NUCLEAR POWER PLANTS/QUALITY ASSURANCE 

Quality assurance program description for design, construction, 
and operation of TVA nuclear power plants. Chapter 17 of 
the SAR, | :23292 (TVA-TR-75-01) 

NUCLEAR POWER PLANTS/RADIATION HAZARDS 

Skeptical viewpoint of nuclear power, 1 :24704 (DHEW/FDA- 
76-8026) 

NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 

Environmental pollution from nuclear power plants and 
reprocessing plants, | :23338 (GERRSR-26) 

Environmental impact of nuclear power stations and 
reprocessing plants, 1 :23339 (GERRSR-24) 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 

PROCESSING 

Chemical methods for removing xenon and radon from 
contaminated atmospheres, | :23336 (CONF-730915-) 

Method and apparatus for treating liquid contaminated with 
radioactive particulate solids (Patent), 1 :22932 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 

Perspectives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 

Self absorption and geometric correction factors for reactor off- 
gas samples relative to NBS standards, 1 :23337 (CONF- 
730915-) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Austenitic stainless steel hexagonal duct tubes for core 
components and assemblies, | :23291 (RDT-E-6-20T(5-76)) 

Operability qualifications of active seismic Category I equipment 
in nuclear plants, 1 :23395 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Power Reactor Docket Information, 1 :23289 (NUREG/PRDI- 
76/5) 

Power Reactor Docket Information, 1 :23290 (NUREG/PRDI- 
76/6) 

NUCLEAR POWER PLANTS/REACTOR SITES 

Soil/structure interaction at nuclear power plant sites, 1 :23327 
NUCLEAR POWER PLANTS/SAFEGUARDS 

Testimony on the California Nuclear Initiative, 1 :23461 

Testimony on the California Nuclear Initiative, 1 :23462 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Determination of design earthquakes for nuclear power plants, | 
:23394 

Seismic specifications, regulatory guides and standards, | :23294 

Soil/structure interaction at nuclear power plant sites, 1 :23327 
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NUCLEAR POWER PLANTS/SITE SELECTION 

Assessment of social values in thermal plant siting (Nuclear 
power plant citing), 1 :24602 (BNWL-2000(Pt.4)) 

Nuclear energy center site survey reactor plant considerations, | 
:23319 (BNWL-B-457) 

Some aspects on cooling water discharges and environmental 
enhancement (Site selection of nuclear power plants in 
Sweden), 1 :24588 (AECL-5322/1) 

NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 

Assessment of social values in thermal plant siting (Nuclear 
power plant citing), 1 :24602 (BNWL-2000(Pt.4)) 

NUCLEAR POWER PLANTS/WASTE HEAT 

Demonstration projects (Waste heat utilization), 1 :23209 
(AECL-5322/2) 

Economics and the question of low-grade heat, 1 :23208 
(AECL-5322/2) 

NUCLEAR QUADRUPOLE RESONANCE/MEASURING 

METHODS 

Observation of nuclear quadrupole resonance with 
superconducting magnetometers, | :24142 

NUCLEAR REACTION KINETICS/RESEARCH PROGRAMS 

Nuclear excitations and reaction mechanisms. Report of progress 
to 31 October 1972 (Summaries of research activities at 
Brown University), 1 :24979 (COO-3235-17) 

NUCLEAR REACTIONS 

See also CARBON 12 REACTIONS 

DEUTERON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
NUCLEON REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 

NUCLEAR REACTIONS/ELASTIC SCATTERING 

Interactions of high energy particles with nuclei. Final report, | 
:24954 (COM-75-11366) 

NUCLEAR REACTIONS/INELASTIC SCATTERING 

Nuclear excitations and reaction mechanisms. Report of progress 
to 31 October 1972 (Summaries of research activities at 
Brown University), 1 :24979 (COO-3235-17) 

NUCLEAR REACTIONS/PARTICLE PRODUCTION 

Interactions of high energy particles with nuclei. Final report, | 
724954 (COM-75-1 1366) 

NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 

Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1974-May 31, 1975 (Summaries of research 
activities at Ohio University, Athens), 1 :24977 (COO-2490- 


2) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/TRANSPORT 
A method for determining aerodynamic characteristics for 
mission completion studies in a nuclear environment. Final 
technical report, 15 Jan-1 Apr 1974, 1 :24401 (AD-A- 
015745) 
NUCLEASES/BIOCHEMICAL REACTION KINETICS 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, | :24687 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEIC ACIDS 
See also DNA 
RNA 
NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
Histochemical studies of the effect of radiophosphorus on testis 
in Swiss albino mice during postnatal development (™P), | 
:24758 
NUCLEON ISOBARS 
See N)JRESONANCES 
NUCLEON REACTIONS/DIFFRACTION 
Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 
NUCLEON-ANTINUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
J =0 NN yields wm amplitude in the unphysical region t > 4’, 
1 :24967 
NUCLEON-HYPERON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Hadron physics with hyperon beams, | :24969 
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NUCLEON-HYPERON INTERACTIONS/ELASTIC 
SCATTERING 
Hadron physics with hyperon beams, | :24969 
a INTERACTIONS/TOTAL CROSS 


is 
Hadron physics with hyperon beams, | :24969 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/DIFFRACTION 


MODELS 
N* . with polarized beam, | :24941 (ANL-HEP-CP- 
75-73) 
NUCLEON-NUCLEON INTERACTIONS/POLARIZATION 
Summary of measurements of the spin dependence in NN 
interactions from 2 to 12 GeV/c, 1 :24937 (ANL-HEP-CP-75- 
73) 
NUCLEON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Behavior of low and medium energy NN scattering and 
amplitude reconstruction, | :24939 (ANL-HEP-CP-75-73) 
N* production with polarized beam, | :24941 (ANL-HEP-CP- 

Picture book of nucleon-nucleon scattering: amplitudes, models, 
double- and triple-spin observables, 1 :24938 (ANL-HEP-CP- 
75-73) 

NUCLEON-NUCLEON POTENTIAL/MATRIX ELEMENTS 
The effective interaction between nucleons deduced from 
nuclear spectra, 1 :25022 
ES 


See also ADP 
ATP 
NUCLEOTIDES/BIOCHEMICAL REACTION 
Specific positions involved in enzyme 
of benzo[a]pyrene to or 1 :24074 
NUCLEOTIDES/LABELLIN 
positions involved in enzyme 
of benzo[a]pyrene to poly(G), 1 :24074 
NUTRIENTS/METABOLISM 
Dissolved organic matter and lake metabolism. Technical 
progress report, 1 July 1975-30 June 1976, 1 :24548 (COO- 
1599-104(Pt.1)) 
NUTRIENTS/MONITORING 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
2003-26) 


See FASTENERS 
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covalent binding 


covalent binding 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 
OCEANS 
See SEAS 
OCONEE-1 REACTOR/REACTOR KINETICS 
Verification of the three-dimensional FLAME code, | :23240 
(BAW-10125) 
OCTUPOLAR CONFIGURATIONS/ICR HEATING 
Ion cyclotron resonance heating in a toroidal octupole, | :25077 
(COO-2387-59) 
OFF-GAS SYSTEMS/RADIOACTIVE WASTE MANAGEMENT 
Cryogenic system for collecting noble gases from boiling water 
reactor off-gas, 1 :23332 (CONF-730915-) 
OFF-GAS SYSTEMS/SAMPLING 
Self absorption and geometric correction factors for reactor off- 
es samples relative to NBS standards, 1 :23337 (CONF- 
15-) 
OFF-PEAK ENERGY STORAGE 
Use of compressed air for energy , 1 :23407 
OFF-PEAK ENERGY STORAGE/ECONOMICS 
Use of hydrogen for energy storage, 1 :22986 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Liquid metal electrodes in secondary batteries (Review of 
developments in batteries of various types), 1 :23423 (CONF- 
760503-10) 
OFF-PEAK ENERGY STORAGE/FEASIBILITY STUDIES 
Economic and technical feasibility study of compressed air 
storage, | :23406 (ERDA-76-76) 
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OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 

Batteries for energy storage, 1 :23415 

OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

Batteries for energy storage, | :23415 

Cathode composition for electrochemical cell (Patent; Li/LiCl- 
KCI/FeS-Cu,S), 1 :23431 

Development of lithium/metal sulfide batteries at Argonne 
National Laboratory: summary report for 1975, 1 :23413 
(ANL-76-45(Rev.)) 

— of a compact, high-capacity FeS, electrode, 1 

Electrochemical cell assembled in discharged state (Patent; 3 to 
13Ah), 1 :23416 

Method of preparing electrodes with porous current collector 
structures and solid reactants for secondary electrochemical 
cells (Patent; Li-Al-Si/LiF-LiCI-KCI/FeS,), 1 :23429 

OFF-PEAK ENERGY STORAGE/MARKET 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Executive 
summary. Final summary report, 1 :23077 (NSF-RA-N-73- 
005A) 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1 :23078 (NSF-RA-N-73-005B) 

OFF-PEAK ENERGY STORAGE/METAL-GAS BATTERIES 

Batteries for energy storage, 1 :23415 

OFF-PEAK ENERGY STORAGE/REDOX FUEL CELLS 

Batteries for energy storage, | :23415 

OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Batteries for 1 :23415 

OFF-PEAK ENERGY STORAGE/ZINC-CHLORINE 
BATTERIES 
Batteries energy storage, 1 :23415 

OFFSHORE DRILLING/BLOWOUTS 

Using noise data from underwater gas vents to estimate the noise 

level of subsea blowouts, 1 :22633 
OFFSHORE DRILLING/PIPES 
Driving analysis for initially curved marine conductors, | :22655 
OFFSHORE NUCLEAR POWER PLANTS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
OFFSHORE NUCLEAR POWER. PLANTS/ACCIDENTS 

Methods for estimating risks to nuclear power plants from 

shipping, 1 :23392 
OFFSHORE NUCLEAR POWER PLANTS/DAMS 

Evaluation of offshore breakwater stability under wave action, 1 
:23309 

Geotechnical aspects of rock borrow for large breakwaters, 1 
:23307 

OFFSHORE NUCLEAR POWER PLANTS/SITE — 

Cost-effective design and operation of an oceano 

research program for offshore nuclear plant citing. 7 "23328 
OFFSHORE NUCLEAR POWER 

PLANTS/TURBOGENERATORS 

Dynamic response of structural systems-nuclear turbine- 
generator set on foundation and floating platform in the 
ocean, | :23308 

OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 

Offshore ecology investigation (Gulf of Mexico off Louisiana), 1 
:22820 

Report on a cruise to study environmental baseline conditions in 
a manganese nodule province, | :24579 

OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Draft environmental 
statement. Volumes 1, 2, and 3, 1 :23448 

OFFSHORE OPERATIONS/MEETINGS 

Proceedings of the seventh annual offshore technology 
conference. Volume II. Conference held at Houston, Texas, 
May 5-8, 1975, 1 :22595 

Proceedings of the seventh annual offshore technology 
conference. Volume III. Conference held at Houston, Texas, 
May 5-8, 1975, 1 :22596 

Proceedings of the seventh annual offshore technology 
conference. Volume I. Conference held at Houston, Texas, 
May 5-8, 1975, 1 :22597 

OFFSHORE OPERATIONS/MINING 
Definition of an ocean mining site, | :24556 
Role of the nucleus in formation of Lage tgs ye nodules: 
processing guidelines for the marine miner, | :24033 
OFFSHORE OPERATIONS/REGULATIONS 

Offshore regulations and their impact on permanent offshore 

structures (Industry reaction), 1 :22834 
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OFFSHORE OPERATIONS/SAFETY 
er a unique stabilizing design for a dynamic situation, 
OFFSHORE PLATFORMS/ANCHORS 
Deep water pipe and mooring design —_ ocean thermal energy 
conversion program. First quarterly progress report, May 1, 
1975-August 1, 1975, 1 :23059 (TID-27037) 
Mooring system ae age for floating drilling and offshore 
construction vessels, 1 :2269 
OFFSHORE PLATFORMS/CONSTRUCTION 
Condeep platforms for the North Sea: some aspects of concrete 
technology, | :23992 
, analysis and construction of the research platform 
“Nordsee”’ a :24131 
— of the North Sea Forties Field platform concept, | 
:22636 
OFFSHORE PLATFORMS/CORROSION 
Offshore corrosion control p for platforms, pipeline and 
production 1 :22677 
=" inspection and repair of offshore structures, 1 


:226 
OFFSHORE PLATFORMS/CORROSION PROTECTION 
Cathodic protection requirements for drilling rigs in the North 
Sea and similar waters, 1 :22695 
Worldwide design considerations for cathodic protection of 
offshore facilities including those in deep waters, 1 :23818 
OFFSHORE PLATFORMS/DESIGN 
Design, analysis and construction of the research platform 
""Nordsee”’ a :24131 
Development of the North Sea Forties Field platform concept, 1 
122636 
Development of an unmanned cable controlled submersible 
vehicle for surveying and sampling exposed subsea rock 
shelves, 1 :24569 
New concepts in offshore platforms, | :22647 
Risk assessment of offshore structures, 1 :22662 
Soil response considerations in seismic design of offshore 
platforms, | :22669 
WASP: a new concept for semisubmersibles, 1 :22652 
OFFSHORE PLATFORMS/DYNAMIC LOADS 
Application and extension of ship motion theory to ey of 
motions and loads of various types of offsh ore platforms, 1 
:22650 
Dynamic response and fatigue analysis of fixed offshore 
structures, 1 :22644 
Influence of draft on wave steepness effect in the dynamics of 
semisubmersibles, 1 :22673 
Optimization of gravity structures from a hydrodynamic point of 
view, 1 :22680 
Spectral fatigue analysis for offshore structures, 1 :22645 
OFFSHORE PLATFORMS/EMPLACEMENT 
Engineering the procedure for installing the North Sea Forties 
Field platforms, 1 :22639 
Inertially-aided dynamic positioning, 1 :22686 
Instrumentation system for installation of the North Sea Forties 
Field platforms, 1 :22640 
Performance of thrusters, 1 :22631 
Sedco 445: drilling without anchors in 2,000-ft-plus water depth 
(Operating performance of subsea and dynamic positioning 
equipment), | :22690 
Tank and wind tunnel tests for a drill-ship with dynamic position 
control, 1 :22663 
Underwater construction work in Forties Field and Argyll Field, 
1 :22699 
Verification of a man-computer system for offshore platform 
upending simulation by scale model testing, 1 :22696 
OFFSHORE PLATFORMS/FIRE HAZARDS 
Water spray wellhead fire protection systems for offshore 
structures, 1 :22810 
OFFSHORE PLATFORMS/FOUNDATIONS 
Anchor-pile design for ocean-floor environments using finite- 
element analysis, | :22654 
Experience in computing wave loads on large bodies, | :22704 
Hydrodynamic interaction effects on the cylindrical legs of 
deepwater platforms, | :22659 
Probabilistic tg of foundation design for offshore 
gravity structures, 1 :22674 
Scour around marine foundations, 1 :22657 
Selection of pile driving equipment and field evaluation of pile 
bearing capacity during driving for the North Sea Forties 
Field, 1 :22638 
OFFSHORE PLATFORMS/INSPECTION 
Detection of structural failure on fixed platforms by 
measurement of dynamic response, 1 :22648 
Seafloor-based system for surveying and maintaining subsea oil- 
gas production complexes, 1 :22628 (EDAL-114) 
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ee inspection and repair of offshore structures, | 
OFFSHORE PLATFORMS/LICENSING 
Certification of fixed steel platforms in the North Sea, | :22831 
OFFSHORE PLATFORMS/MAINTENANCE 
Replacement of a major submerged structural brace on MGS 
platform A, Cook Inlet, Alaska, 1 :22698 
Seafloor-based system for surveying and maintaining subsea oil- 
gas production complexes, | :22628 (EDAL-114) 
Ship maintenance planning system, | :22664 
OFFSHORE PLATFORMS/MECHANICAL VIBRATIONS 
Measurements of the noise and vibration environments in an 
operational North Sea platform and comparison with design 
levels, 1 :22635 
i vibration problems caused by reciprocating 
pressor pressure pulsation, | :22697 
OFFSHORE PLATFORMS/MOTION 
Application and extension of ship motion theory to prediction 
— and loads of various types of offshore platforms, | 
SEA RATCHET for semi heave reduction, | :22649 
Servo-controlling motion compensator for ‘the offshore drilling 
industry, 1 :22632 
OFFSHORE PLATFORMS/NOISE 
Measurements of the noise and vibration environments in an 
operational North Sea platform and comparison with design 
levels, 1 :22635 
OFFSHORE PLATFORMS/ON-LINE CONTROL SYSTEMS 
Automatic power management for a dynamically positioned 
drillship: an integrated system, | :22685 
OFFSHORE PLATFORMS/OSCILLATIONS 
Slow drift oscillations of moored structures, 1 :22672 
OFFSHORE PLATFORMS/PERFORMANCE 
Exploratory drilling on the Canadian Continental Shelf, 
Labrador Sea, 1 :22857 
OFFSHORE PLATFORMS/PERFORMANCE TESTING 
Development of an unmanned cable controlled submersible 
vehicle for surveying and sampling exposed subsea rock 
shelves, 1 :24569 
OFFSHORE PLATFORMS/PIPELINES 
Dynamic design of conductor tube arrays, | :22835 
OFFSHORE PLATFORMS/POWER SUPPLIES 
Electric cables for offshore facilities, 1 :22687 
Power testing of offshore generating systems, | :22642 
Recent improvements in high performance 
for use on offshore platforms, 1 :23422 
OFFSHORE PLATFORMS/REGULATIONS 
Development and implementation of regulations for permanent 
offshore structures, | :22832 
U.S. offshore regulations, 1 :22833 
United Kingdom regulations for permanent offshore structures, | 


:22830 
OFFSHORE PLATFORMS/RELIABILITY 
Risk assessment of offshore structures, 1 :22662 
OFFSHORE PLATFORMS/REMOTE VIEWING EQUIPMENT 
Deep sea survey — (Used by the German Research Vessel 
""Valdivia’’), 1 :24809 
OFFSHORE PLATFORMS/REPAIR 
Replacement of a major submerged structural brace on MGS 
platform A, Cook Inlet, Alaska, 1 :22698 
OFFSHORE PLATFORMS/SEISMIC EFFECTS 
Application of concrete drilling and production caissons to 
seismic areas, 1 :22684 
Earthquake response spectra for offshore structures, | :22670 
Inelastic analysis of fixed offshore piatforms for earthquake 
loading, 1 :22671 
Probabilistic response of offshore platforms to seismic excitation, 
1 :22667 
Seismic analysis of platform str systems, | 
:22666 
Seismic risk analysis for offshore structures, 1 :22665 
OFFSHORE PLATFORMS/STABILITY 
Experimental study of stability limits for semisubmersible drilling 
platforms, | :22651 
OFFSHORE PLATFORMS/STABILIZATION 
Deep sea survey system (Used by the German Research Vessel 
"'Valdivia’’), 1 :24809 
OFFSHORE PLATFORMS/STRESS ANALYSIS 
Application of spectral methods to non-linear dynamic systems, 
1 :24557 
Concrete offshore structures-structural aspects, | :22681 
Dynamic analysis of the North Sea Forties Field platforms, | 
122641 
Dynamic response and fatigue analysis of fixed offshore 
structures, | :22644 
Inelastic analysis of fixed offshore platforms for earthquake 
loading, 1 :22671 
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Offshore gravity based oil production platform interaction with 
the sea bed, | :22676 

Preliminary study of the structural dynamics of gravity 
platforms, | :22682 

os analysis of platform structure-foundation systems, | 


Stochastic dynamic response analysis of offshore platforms, with 
particular reference to gravity-type platforms, | :22683 
Unified technique for the analysis of structure-soil-pile systems, 
1 :22646 
OFFSHORE PLATFORMS/STRESSES 
Analysis of simulataneous wave force and water particle velocity 
measurements, | :22706 
Laboratory experiments on wave and current forces acting on a 
fixed platform, 1 :22705 
Wave force predictions from nonlinear random sea simulations, 
1 :22707 
e aspects of a structure in ing immersion 
y. (Towing of FANDOC structure to installation site), 1 
688 
OFFSHORE PLATFORMS/WASTE MANAGEMENT 
Evaluation of wastewater treatment technology for offshore oil 
production facilities, 1 :22814 
OFFSHORE SITES 
Adapting We processes for multi-purpose industrial port 


islands, 1 :2 
OFFSHORE SITES/CONSTRUCTION 
Construction of artificial islands in the Beaufort Sea, 1 :22700 
OFFSHORE SITES/ENVIRONMENTAL EFFECTS 
Offshore multi-use port islands and their environment, | :24599 
OFFSHORE SITES/EVALUATION 
Industry candidates and general locations for artificial industrial- 
port islands, | :24600 
Site investigations for North Sea Forties Field, 1 :22637 
OFFSHORE SITES/FEASIBILITY STUDIES 
Evaluation of multi-purpose industrial-port islands: Sea Island 
structure engineering research study, | :24126 
OFFSHORE SITES/LEGAL ASPECTS 
Political legal aspects of artificial islands (International, federal, 
and state laws), 1 :23446 
OFFSHORE SITES/OCEANOGRAPHY 
Cost-effective design and operation of an oceanographic 
research program for offshore nuclear plant siting, 1 :23328 
OFFSHORE SITES/POWER SUPPLIES 
Power transmission by way of submarine cables, 1 :22643 
OFFSHORE SITES/SEISMIC EFFECTS 
Evaluation of seismicity and earthquake shaking at offshore 
sites, 1 :22668 
OHIO RIVER/POLLUTION 
Investigation of the disposal of radiopharmaceuticals in the 
Sa sewage system (*/sup m/Tc and “I in sewage), 1 
4583 


OIL FIELDS/ACOUSTIC MONITORING 
Recent developments in side scan sonar and applications in the 
offshore oil field, 1 :22710 
OIL FIELDS/EVALUATION 
Core analysis study for the El Dorado Micella-Polymer project 
(Reservoir properties of watered-out field), 1 :22728 
OIL FIELDS/FLUID FLOW 
Interference testing for reservoir definition: the state of the art 
(Directional permeability in El Dorado oil field), 1 :22731 
OIL FIELDS/MATHEMATICAL MODELS 
Reservoir simulation for the El] Dorado Micellar-Polymer project 
(Numerical models), 1 :22729 
OIL FIELDS/PRESSURE GRADIENTS 
Interference testing for reservoir definition: the state of the art 
(Directional permeability in El Dorado oil field), 1 :22731 
OIL SAND INDUSTRY 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, 1 :23505 
OIL SAND TAILINGS 


. Volumes | and 2 (Book), 1 :23438 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, 1 :23505 
OIL SANDS/IN-SITU PROCESSING 
Method and apparatus for producing fluid by varying current 
flow through subterranean source formation (Patent; heating 
by electric currents), 1 :22765 
OIL SANDS/UNDERGROUND MINING 
— layout for longwall mining using shields (Patent), 1 
:22866 


OIL SHALE INDUSTRY 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
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OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental program for oil shale development, 1 :22874 
OIL SHALE INDUSTRY/SOCIO-ECONOMIC FACTORS 
Environmental program for oil shale development, | :22874 
OIL SHALE PR ING PLANTS/BY-PRODUCTS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
OIL SHALES 
Modern energy technology. Volumes | and 2 (Book), | :23438 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
OIL SHALES/CHEMICAL ANALYSIS 
Analytical chemistry pertaining to oil shale and shale oil. 
Proceedings of conference-workshop held at Washington, DC, 
June 24-25, 1974 (Includes background materia! involving 
geological, mining, engineering, and environmental questions), 
1 :22872 (CONF-7406121-) 
OIL SHALES/DESULFURIZATION 
Environmental considerations of bioleaching as a conditioning 
step in retorting of oil shale (Treatment with bacteria to 
remove S and increase permeability before retorting), | 


:22869 
OIL SHALES/EXPLOSIVE FRACTURING 
Ground surface motion from detonation of liquid explosive in a 
hydraulic fracture in oil shale, 1 :22871 (SAND-74-0131) 
OIL SHALES/FRACTURE PROPERTIES 
Ground surface motion from detonation of liquid explosive in a 
hydraulic fracture in oil shale, 1 :22871 (SAND-74-0131) 
OIL SHALES/GAS YIELDS 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, 1 :22867 (UCRL-51838) 
OIL SHALES/IN-SITU GASIFICATION 
Application of stoichiometric analysis to the conditions of 
eo gasification of fuel, 1 :22472 (UCRL-Trans- 
11072) 
Underground gasification of Moscow-basin coal and shales, | 
:22468 (UCRL-Trans-1 1082) 
OIL SHALES/IN-SITU PROCESSING 
Method and apparatus for producing fluid by varying current 
flow through subterranean source formation (Patent; heating 
by electric currents), | :22765 
OIL SHALES/IN-SITU RETORTING 
In situ retorting of oil shale (Patent; desi 
underground galleries for protection o' 
from retorting chamber), | :22870 
OIL SHALES/LEACHING 
Environmental considerations of bioleaching as a conditioning 
step in retorting of oil shale (Treatment with bacteria to 
= S and increase permeability before retorting), 1 
12286 
OIL SHALES/OIL YIELDS 
Oil degradation during oil shale retorting (Effects on oil yields 
from powdered shale), 1 :22868 (UCRL-78098) 
OIL SHALES/PYROLYSIS 
Oil degradation during oil shale retorting (Effects on oil yields 
from powdered shale), 1 :22868 (UCRL-78098) 
OIL SHALES/UNDERGROUND MINING 
In situ retorting of oil shale (Patent; design of series of separated 
underground galleries for protection of workers from gases 
from retorting chamber), | :22870 
OIL SPILLS/BIOLOGICAL EFFECTS 
Ecological analysis of hypothetical oil spills occurring in the 
nearshore waters of Long Island, New York, | :22817 
OIL SPILLS/CONTROL 
—— problems in oil spill control and removal, | 


ef series of separated 
workers from gases 


U. - Coast -—_ fast current oil removal system development 
rogram, | :22825 
OIL SPILLS/DIFFUSION 
Determination of the sea surface stress and drift current by 
similarity theory, 1 :24408 (ANL-75-3(Pt.4)) 
Wind and current effects on large-scale oil slicks, 1 :22821 
OIL SPILLS/PROBABILITY 
Evaluation of likelihood of cargo spills at alternate port sites, 1 
:22823 
OIL SPILLS/RECOVERY 
Lockheed offshore oil recovery system, 1 :22818 
OIL SPILLS/REMOVAL 
High seas oil recovery systems development and testing, | 
122824 
U.S. Coast Guard fast current oil removal system development 
program, | :22825 
OIL SPILLS/SIMULATION 
Computer simulation of offshore oil spill cleanup operations, | 
:22827 


OIL SPILLS/TRANSPORT 
Seasonal mean transport of hypothetical oil slicks in southern 
California waters, 1 :22816 


165S 
Recovery of vanadium and nickel from Athabasca tar sands fly | 
ash, 1 :22873 
OIL SANDS 
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OIL WELLS/DRILL CORES 
Core analysis study for the E] Dorado Micella-Polymer project 
(Reservoir properties of watered-out field), 1 :22728 
Determination of oil saturation after waterflooding in an oil-wet 
reservoir. The North Burbank Unit Tract 97 project 
(Resistivity log and log-inject-log using n,y), 1 :22724 
Determination of swept-zone residual oil saturation in a slightly 
consolidated sandstone reservoir of the Gulf Coast, | :22725 
OIL WELLS/ENVIRONMENTAL EFFECTS 
Oil and the environment: a case history, 1 :22819 
OIL WELLS/PUMPING 
Method for determining the pump-off of a well (Patent; device 
for shut-down and start-up of rod-pumped well), 1 :22767 
OIL WELLS/REENTRY 
Acoustic re-entry concepts for subsea exploration drilling and 
production platforms, | :22691 
OIL WELLS/VALVES 
Oil and gas well disaster valve control system (Patent), 1 :22629 
OIL WELLS/WELL CASINGS 
Method of drilling an oil well to recover casings (Patent), | 
22630 
= - drilling an oil well to recovery casings (Patent), 1 


Technique for cementing well bore casing (Patent), 1 :22766 
OIL WELLS/WELL COMPLETION 
Methods of well completion or workover of fluid containing 
subsurface formations (Patent), | :22715 
Well cementing method using a composition having improved 
flow properties, containing sulfonated copolymers of styrene- 
maleic anhydride (Patent), 1 :22769 
OIL WELLS/WELL LOGGING 
Determination of oil saturation after waterflooding in an oil-wet 
reservoir. The North Burbank Unit Tract 97 project 
(Resistivity log and log-inject-log using n,y), 1 :22724 
Determination of swept-zone residual oil saturation in a slightly 
consolidated sandstone reservoir of the Gulf Coast, 1 :22725 
Evaluation of waterflood residual oi! saturation using log-inject- 
log procedures (Neutron-gamma), | :22726 
OIL WELLS/WELL STIMULATION 
Alkaline waterflooding: design and implementation of a field 
pilot (North Ward-Estes Field, Texas), 1 :22751 
Analysis of Salem low tension waterflood test, 1 :22761 
Charco Redondo steam flood pilot data analysis, | :22744 
Charco Redondo steam flood pilot: reservoir monitoring 
operations, | :22745 
Enriched gas miscible flooding: a case history of the Levelland 
Unit Secondary Miscible Project (Rich gas injection followed 
by water drive), 1 :22746 
Fluid flow control in waterflood (Patent), 1 :22712 
Fracturing of subsurface formations with Bingham plastic fluids 
(Patent), 1 :22764 
In situ combustion following steam flooding in the Charco 
Redondo Field, 1 :22743 
Low tension waterflood pilot at the Salem Unit, Marion County, 
Illinois. I. Field implementation and results, 1 :22752 
Low tension waterflood pilot at the Salem Unit, Marion County, 
Illinois. II. Performance evaluation, | :22753 
Method and apparatus for treating wells (Patent), 1 :22773 
Method and composition for acidizing and fracturing wells 
(Patent), 1 :22714 
Method and apparatus for producing fluid by varying current 
flow through subterranean source formation (Patent; heating 
by electric currents), 1 :22765 
Method for stimulating well production (Patent), | :22717 
Method for oil recovery (Patent), | :22718 
Method for altering permeability of a hydrocarbon-containing 
formation (Patent; plugging high permeability zones to force 
waterflood to tighter oil-bearing sands), | :22770 
Method for enhancing the recovery of oil using steam 
stimulation process (Patent; addition of caustics to steam), | 
:22721 
Method for altering the permeability of a subterranean 
formation (Patent; injection of aqueous polymer solution and 
gelation agent), 1 :22713 
Method of using overbased crude oil as waterflood additive 
(Patent), 1 :22716 
Method of treating a high temperature formation to permit the 
use therein of temperature sensitive surfactants (Patent), | 
122720 
Pembina polymer pilot flood, | :22749 
Sensitivity of micellar flooding to reservoir heterogeneities 
(Numerical simulation), | :22730 
Study on fireflood field projects (60 references), | :22742 
Surfactant system for the oil-wet sandstone of the North 
Burbank Unit, | :22741 
Wilmington Field, California, polymer flood: a case history, | 
:22748 
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OKUBO MASS FORMULA/PARTICLE MODELS 
— simple classes of mixing models, | :24955 (COO-1545- 
182) 


OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONCE-THROUGH COOLING SYSTEMS 
See also COOLING SYSTEMS 
ONCE-THROUGH COOLING SYSTEMS/INTAKE 
STRUCTURES 
Design of offshore intake structures for nuclear plants, | :23310 
ONCOGENIC VIRUSES 
Cell division requirement for activation of murine leukemia virus 
in cell culture by irradiation (Gamma radiation), | :24693 
ON-LINE SYSTEMS/DESIGN 
Programmable calculator as a data system controller, | :25172 
(SAND-76-5404) 
ONTARIO/SOLAR SPACE HEATING 
Simulation of solar heating of buildings in cold regions to 
determine cost optimal design for a combined solar and 
conventional heating system, | :23510 
OOCYTES/MORPHOLOGICAL CHANGES 
Age-dependent radiosensitivity of mouse oocytes, | :24729 
(UCRL-52081) 
OOCYTES/RADIOSENSITIVITY 
Age-dependent radiosensitivity of mouse oocytes, | :24729 
(UCRL-52081) 
OPEC 
(Organization of Petroleum Exporting Countries.) 
Relationship of oil companies and foreign governments, | 
:23486 (FEA-280-M) 
OPEN-CYCLE MHD GENERATORS/ELECTRON-MOLECULE 
COLLISIONS 
Preliminary total cross section measurements using a high 
temperature Ramsauer apparatus (Summary of research 
activities at ANL July 74 to June 75), 1 :24372 (ANL-75- 
60(Pt.1)) 
OPEN-CYCLE MHD GENERATORS/MATERIALS 
Corrosion, erosion, stress corrosion cracking, | :23541 (ERDA- 
76-98 
OPEN-CYCLE MHD GENERATORS/PERFORMANCE 
MHD energy conversion systems (Liquid hydrocarbon-burning, 
200 kW generator), | :23537 
OPEN-CYCLE MHD GENERATORS/PILOT PLANTS 
U-25 MHD Pilot Plant, 1 :23535 (ERDA-tr-102-P1) 
OPTICAL EQUIPMENT/ELECTRO-OPTICAL EFFECTS 
PLZT electrooptic shutters: applications, 1 :24006 
OPTICAL FILTERS 
Argus high-energy spatial filters (Apr 1976) (Engineering 
Materials) (87 drawings), | :24214 (CAPE-2479) 
OPTICAL FILTERS/ELECTRO-OPTICAL EFFECTS 
PLZT electrooptic shutters: applications, | :24006 
OPTICAL FILTERS/LENSES 
Argus spatial filter lenses (14 Sep 1975) (Engineering Materials) 
(7 drawings), 1 :24213 (CAPE-2480) 
OPTICAL SYSTEMS/PHYSICAL RADIATION EFFECTS 
The effect of gamma irradiation on optical isolators. Technical 
report, | :24368 (AD-A-015425) 
OPTICS/RESEARCH PROGRAMS 
Optics research: 1974:2. Semiannual report, | Jul-31 Dec 1974, 
1 :24162 (AD-A-010476) 
ORBITAL SOLAR POWER PLANTS 
Solar energy: approach to technology, | :23509 
ORBITAL SOLAR POWER PLANTS/DESIGN 
Feasibility and engineering studies of solar-energy satellites and 
energy-transmission satellites (summary of a study), | :23046 
(ERDA-tr-132) 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Feasibility and engineering studies of solar-energy satellites and 
energy-transmission satellites (summary of a study), | :23046 
(ERDA-tr-132) 
ORDNANCE/PERFORMANCE TESTING 
Using a heavy-metal precursor rod with a kinetic-energy 
penetrator, 1 :24391 (UCRL-77811) 
OREGON/GEOTHERMAL HEATING SYSTEMS 
Geology and energy utilization of the Klamath Falls known 
geothermal resource area (400 wells ranging from 90 to 1900 
ft used to heat approximately 500 structures, well water 
temperature from 100°F to 230°F), 1 :23146 
OREGON/GEOTHERMAL WELLS 
Geology and energy utilization of the Klamath Falls known 
geothermal resource area (400 wells ranging from 90 to 1900 
ft used to heat approximately 500 structures, well water 
temperature from 100°F to 230°F), 1 :23146 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 
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‘ORGANIC ACIDS/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
CARBOHYDRATES 
ESTERS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/METABOLISM 
Dissolved organic matter and lake metabolism. Technical 
progress report, | July 1975-30 June 1976, 1 :24548 (COO- 
1599-104(Pt.1)) 
ORGANIC COMPOUNDS/PHYSICAL PROPERTIES 
Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 
ORGANIC COMPOUNDS/REMOVAL 
Purification of waste water from coking and coal gasification 
plants using activated carbon, | :22557 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 
AMINES 
CAFFEINE 
CARBAZOLES 
DIAZO COMPOUNDS 
DINITROPHENOL 
HEMOGLOBIN 
MELANIN 
MERCAPTOPURINE 
NICOTINE 
NUCLEIC ACIDS 
NUCLEOTIDES 
PROTEINS 
PYRIDINES 
PYRIMIDINES 
QUINOLINES 
ORGANIC NITROGEN COMPOUNDS/BIOLOGICAL EFFECTS 
Effect of genes controlling radiation sensitivity on chemically 
induced mutations in Saccharomyces cerevisiae (UV 
radiation), 1 :24695 
ORGANIC WASTES 
Modern energy technology. Volumes | and 2 (Book), | :23438 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, | :23505 
ORGANS 
See also BONE MARROW 
CARDIOVASCULAR SYSTEM 
KIDNEYS 
SKELETON 
SKIN 
SPLEEN 
ORGANS/BIOLOGICAL RADIATION EFFECTS 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
ORGANS/RADIATION DOSES 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
Characterization of recipient radiation dose from a plutonium- 
238 pulse generator, | :24753 
Overview of Federal agency radiation protection activities. II 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 
Report of the task force on nationwide evaluation of x-ray 
trends, 1 :24720 (DHEW/FDA-76-8026) 
ORGANS/RADIONUCLIDE KINETICS 
Accumulation of europium in tumor ('*Eu, mice), | :24765 
Evaluation of biological half-lives-of radionuclides in mouse 
organs ('Cd, Hg, ©Zn, 1 :24768 
Localization and radiotoxicity of Na/sup 99m/TcO, in the mouse 
fetus, 1 :24769 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/WELDING 
Welding program for supporting a large plant expansion 
(CIP/CUP), 1 :22886 (K-M-6128) 
ORMAK DEVICES/PLANNING 
Report of the Ad Hoc Panel on the ORMAK-Upgrade Tokamak, 
1 :25130 (ERDA-76-79) 
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ORNL 
(Oak Ridge National Laboratory.) 
ORNL/ENVIRONMENT 
Environmental monitoring report: United States Ener, 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
ORNL/INFORMATION SYSTEMS 
Short guide to SDI profiling at ORNL, | :25194 (ORNL/TM- 
5484) 
ORNL/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
ORYZA 
See RICE 
OSCILLATORS/BONDING 
Development of a mounting technique for quartz resonators 
using microcircuit interconnect technologies, | :24269 
(SAND-76-0112) 
OSCILLATORS/FABRICATION 
Calculations on the stress compensated (SC-cut) quartz 
resonator, 1 :24270 (SAND-76-5032) 
OSCILLATORS/PERFORMANCE TESTING 
Temperature tests of high frequency SLIFER oscillator, LEA73- 
2176 (For monitoring underground nuclear detonations at 
Nevada Test Site), 1 :24376 (UCID-17152) 
OSCILLATORS/STRESSES 
Calculations on the stress compensated (SC-cut) quartz 
resonator, | :24270 (SAND-76-5032) 
OSMIUM/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part II. Final report, | 
:23710 (COM-75-11448) 
OUABAIN/BIOLOGICAL EFFECTS 
Occurrence and characteristics of a rapid exchange of {hee 
oxygens.catalyzed by sarcoplasmic reticulum vesicles, | 


:24609 
OVALBUMIN/BIOSYNTHESIS 
Progress report, September 1, 1975-April 1, 1976 
(Hypermethylation of DNA of uv-irradiated mammalian cells), 
1 :24691 (COO-2066-28) 
OVARIES/BIOLOGICAL RADIATION EFFECTS 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
OVARIES/RADIATION DOSES 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
OXIRANS 
See EPOXIDES 
OXYGEN/ADSORPTION 
Separation of krypton from carbon dioxide and oxygen with 
molecular sieves, | :22922 (CONF-760822-3) 
OXYGEN/BINDING ENERGY 
a-donor relaxation in the oxygen Is ionization of carbonyl 
compounds, | :24077 
OXYGEN/CHEMICAL ANALYSIS 
Monitoring and measurement of oxygen concentrations in liquid 
sodium, | :24028 (CONF-760503-4) 
OXYGEN/ION-ATOM COLLISIONS 
lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), 1 :24898 
OXYGEN/ION-MOLECULE COLLISIONS 
Radiation physics, 1 :24891 (BNWL-2000(Pt.4)) 
OXY GEN/MONITORING 
Monitoring and measurement of oxygen concentrations in liquid 
sodium, | :24028 (CONF-760503-4) 
OX YGEN/PHOTOELECTRIC EMISSION 
Angular distributions of 304 A photoelectrons from atoms and 
molecules, 1 :24877 
OX YGEN/PHOTOIONIZATION 
Ionization processes in molecules, | :24875 
OXY GEN/SOLUBILITY 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
OXYGEN/X-RAY EMISSION ANALYSIS 
Tissue chemical analysis with muonic x rays, | :24036 
OXYGEN 16 TARGET/PION REACTIONS 
Isobar — in the nuclear medium, | :24975 (LA-UR- 
76-1336) 
OXYGEN 18/NUCLEAR STRUCTURE 
Photoproton cross section for '*O as a measure of the effect of 
the valence neutrons on the '8O core, | :24988 
OXYGEN 18 REACTIONS/STRIPPING 
Physical basis for enhanced forward cross sections in heavy-ion 
reactions (Recoil, scaling factor, optical potentials), 1 :24999 
Physical basis for large forward cross sections in ®Ni('*O,"*O) 
reaction, 1 :25003 (LBL-5007) 


OXYGEN 18 TARGET/PHOTONUCLEAR REACTIONS 


OXYGEN 18 TARGET/PHOTONUCLEAR REACTIONS 
Photoproton cross section for *O as a measure of the effect of 
ee neutrons on the *O core (Threshold to 30 MeV), 
1 :24 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES/ISOTOPE SEPARATION 
Isotope ——— by selective photodissociation of glyoxal 
(Patent), | :24078 
OYSTERS/CULTIVATION TECHNIQUES 
Oyster development in power plant discharge, 1 :24595 
OYSTERS/TEMPERATURE EFFECTS 
Oyster development in power plant discharge, | :24595 
OZONE/FOLIAR UPTAKE 
Removal of water soluble gases from the atmosphere by 
vegetation, | :24434 (CONF-740921-) 


P INVARIANCE/GROUP THEORY 
Di-hedral symmetry and charge conjugation, | :24971 (COO- 
3065-121) 
PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC OCEAN/TECTONICS 
Relation of offshore and onshore mineral resources to plate 
tectonics, | :24799 
PACKAGING/CONTAMINATION 
Soil density meter incident, | :24745 (DHEW/FDA-76-8026) 
PACKAGING/RADIATION MONITORING 
Soil density meter incident, | :24745 (DHEW/FDA-76-8026) 
PAIR SPECTROMETERS/HIGH-PURITY GE DETECTORS 
HPGe Compton-suppression and pair spectrometer, | :24359 
(UCRL-77697) 
PAIR SPECTROMETERS/PERFORMANCE 
HPGe Compton-suppression and pair spectrometer, | :24359 
(UCRL-77697) 
PALLADIUM/ION IMPLANTATION 
Quantitative analysis of thin foils using backscattering 
measurements (He implants in Pd; composite Al/paryiene), | 
:24041 (UCRL-73087) 
PALLADIUM/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part II. Final report, | 
:23710 (COM-75-1 1448) 
PALLADIUM/SOLVENT PROPERTIES 
Palladium-hydrogen system, | :23960 (ORNL-tr-4175) 
PALLADIUM 104/ENERGY LEVELS 
Nuclear data sheets for A = 104, | :25006 
PALLADIUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, | :25006 
PALO VERDE-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PALO VERDE-! REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PALO VERDE-! REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PALO VERDE-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, | :23236 (ORNL/NSIC-96) 
PALO VERDE-2 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, | :23236 (ORNL/NSIC-96) 
PALO VERDE-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, | :23236 (ORNL/NSIC-96) 
PALO VERDE-3 REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PALO VERDE-3 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PALO VERDE-3 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PANCREAS/SCINTISCANNING 
New and efficient method for functional and morphological 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), 1 :24638 
New radiophar ticals for organ scintigraphy (*/sup m/Tc, 
"13/sup m/In, ™'I tracer techniques), 1 :24644 
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PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/COMPARATIVE EVALUATIONS 
Comparative technical evaluation of solar collectors, 1 :23115 
PARABOLIC REFLECTORS/DESIGN 
Compound parabolic concentrators for solar-thermal power. 
Semiannual progress report, January-June 1975, 1 :23092 
(ANL-75-52) 
Development of the compound parabolic oon for photo- 
thermal and photo-voltaic applications, | :2311 
Performance of a 3.7 meter cylindrical oe 1 :23112 
PARABOLIC REFLECTORS/OPTICAL PROPERTIES 
Performance and optimization of a cylindrical-parabola 
collector, 1 :23123 
PARABOLIC REFLECTORS/ORIEN?TATION 
Sizing of north-south oriented solar collector fields, 1 :23052 
PARABOLIC REFLECTORS/PERFORMANCE 
Performance of a 3.7 meter cylindrical concentrator, 1 :23112 
Solar power collector breadboard test program, | :23053 
PARABOLIC REFLECTORS/PERFORMANCE TESTING 
Compound parabolic concentrators for solar-thermal power. 
Semiannual progress report, January-June 1975, 1 :23092 
(ANL-75-52) 
PARAFFIN/HEAT STORAGE 
Research on solar energy storage subsystems utilizing the latent 
heat of phase change of paraffin hydrocarbons for the heating 
and cooling of buildings. Semi-annual report, September 1, 
1974-March 31, 1975, 1 :23031 (NSF-RA-N-75-055) 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES/HYBRID RESONANCE 
Parametric instabilities excited by localized pumps near the 
lower-hybrid frequency, | :25117 (MATT-1239) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE IDENTIFICATION 
Time-of-flight and dE/dx methods of particle identification (Z > 
5), 1 :24329 (LA-UR-76-1128) 
PARTICLE MODELS 
See also COLOR MODEL 
QUARK MODEL 
STRING MODELS 
UNIFIED GAUGE MODELS 
VENEZIANO MODEL 
PARTICLE MODELS/OKUBO MASS FORMULA 
Three simple classes of mixing models, 1 :24955 (COO-1545- 
182) 
PARTICLE PROPERTIES/TABLES 
Review of particle properties, | :24929 
PARTICLE RESUSPENSION 
Dry deposition and resuspension of aerosol particles: a new look 
at some old problems, | :24425 (CONF-740921-) 
Particle resuspension from an asphalt road caused by car and 
truck traffic, 1 :24459 (CONF-740921-) 
Particle resuspension rates, | :24499 (CONF-740921-) 
Stochastic model for momentum transfer in wind erosion: a 
surface renewal concept, | :24452 (CONF-740921-) 
Theoretical resuspension ratios, 1 :24461 (CONF-740921-) 
Wind as related to critical flushing speed versus reflotation 
ed by high-volume sampler particulate loading, | :24450 
(CONF-740921-) 
PARTICLE TRACKS/IMAGES 
Methods of analysis useful in the study of alpha-emitting and 
fissionable material-containing particles, 1 :24496 (CONF- 
740921-) 
PARTICLES/AERODYNAMICS 
Stochastic model for momentum transfer in wind erosion: a 
surface renewal concept, | :24452 (CONF-740921-) 
PARTICLES/DEPOSITION 
Dry deposition and resuspension of aerosol particles: a new look 
at some old problems, | :24425 (CONF-740921-) 
Dry deposition processes on vegetation canopies (Atmospheric 
gases and particles), | :24432 (CONF-740921-) 
Predicted dry deposition velocities, 1 :24447 (CONF-740921-) 
Profile methods of dry deposition measurement (Gases and 
particles from atmosphere onto natural surfaces), | :24436 
(CONF-740921-) 
Some micrometeorological aspects of pollutant deposition rates 
near the surface, | :24449 (CONF-740921-) 
Stochastic model for momentum transfer in wind erosion: a 
surface renewal concept, | :24452 (CONF-740921-) 
Surface depletion model for deposition from a Gaussian plume, 
1 :24448 (CONF-740921-) 
Use of deposition collector particle-size data in the investigation 
of environmental exchange mechanisms of particulate 
pollutants, | :24428 (CONF-740921-) 


NOVEMBER 1976 


Wind as related to critical flushing speed versus reflotation 
speed by high-volume sampler particulate loading (Chicago 
area), 1 :24450 (CONF-740921-) 

PARTICLES/DIFFUSION 

Has man, through increasing emissions of particulates, changed 
the climate, 1 :24426 (CONF-740921-) 

Identification and impact of Chicago’s ambient suspended dust, 
1 :24453 (CONF-740921-) 

Influence of dry deposition on the residence time of particulate 
pollutants in the troposphere, | :24427 (CONF-740921-) 

Model for predicting the redistribution of particulate 
contaminants from soil surfaces, 1 :24530 (CONF-740921-) 

PARTICLES/FOLIAR UPTAKE 

Suspended particle interactions and uptake in terrestrial plants, 

1 :24438 (CONF-740921-) 
PARTICLES/SHAPE 

Study on the shape characterization of particles, 1 :23682 
(ERDA-tr-157) 

Technical notes on the shape factor of particles by ‘‘curve-fitting 
method’, 1 :23681 (ERDA-tr-156) 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PATIENTS/RADIATION DOSES 

Overview of quality assurance in di ic medical x-ray 
examinations, | :24713 (DHEW/FDA-76-8026) 

Task force's viewpoint of the current BRH Program. Gonad 
shield, Part F, 1 :24714 (DHEW/FDA-76-8026) 

PATIENTS/RADIATION HAZARDS 

Radiologist’s view of the efficient use of diagnostic radiation, | 
:24705 (DHEW/FDA-76-8026) 

Radioprotection of hospital workers in contact with radioactive 
patients, | :24726 

PATIENTS/RADIATION INJURIES 

How patients view the efficient use of diagnostic radiation, | 

:24706 (DHEW/FDA-76-8026) 
PATIENTS/RADIATION PROTECTION 

Task force’s viewpoint of the current BRH Program. Gonad 
shield, Part F, | :24714 (DHEW/FDA-76-8026) 

PATTERN RECOGNITION/OPTICAL EQUIPMENT 

Opto-mechanical scanning technique for pattern recognition, | 
:24099 (SAND-75-0660) 

PCA 
See POLAR-CAP ABSORPTION 
PDP COMPUTERS/PROGRAMMING 

PDP-11 debugging tool (Stand-alone hardware device for 
debugging hardware and software problems), | :25161 (LA- 
UR-76-1028) 

PDP COMPUTERS/TESTING 

PDP-11 debugging tool (Stand-alone hardware device for 
debugging hardware and software problems), | :25161 (LA- 
UR-76-1028) 

PEACH BOTTOM-1 REACTOR/ENGINEERED SAFETY 

SYSTEMS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PEACH BOTTOM-1 REACTOR/REACTOR SITES 
ign data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
PEACH BOTTOM-!1 REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PEACH BOTTOM-3 REACTOR/CONDENSATION CHAMBERS 

Interim structural evaluation of pool swell loads on suppression 
chamber of Peach Bottom Plant, | :23368 (GEN-08-001) 

PEACH BOTTOM-3 REACTOR/LOSS OF COOLANT 

Interim structural evaluation of pool swell loads on suppression 

chamber of Peach Bottom Plant, | :23368 (GEN-08-001) 
PEARL SPAR 

See DOLOMITE 
PEBBLE BED REACTORS/FUEL SPHERES 

Cesium diffusion in fuel element graphite A3, 1 :23251 (ORNL- 
tr-4176) 

PEBBLE SPRINGS-1 REACTOR/ENGINEERED SAFETY 

SYSTEMS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PEBBLE SPRINGS-1 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PEBBLE SPRINGS-1 REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
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PEBBLE SPRINGS-2 REACTOR/ENGINEERED SAFETY 

SYSTEMS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PEBBLE SPRINGS-2 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PEBBLE SPRINGS-2 REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

PENNING ION SOURCES/MODIFICATIONS 
Initial experience in ion production using an ultra-high power 
density method, | :24301 (CONF-750824-15) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEPTIDES 
See also POLYPEPTIDES 
PEPTIDES/STRUCTURAL CHEMICAL ANALYSIS 
Theoretical studies on Pro-Leu-Gly-NH, conformation, | :24075 
PERSONNEL 
See also MEDICAL PERSONNEL 
MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/BIOLOGICAL RADIATION EFFECTS 

Considerations and methodologies for studies concerning the 
effect of low-level exposures to environmental contaminants 
(Ionizing radiations), | :24696 (BNWL-2000(Pt.4)) 

PERSONNEL/COMMUNICATIONS 

Defining computer documentation audiences, | :25189 (LA-UR- 

76-1141) 
PERSONNEL/CONTAMINATION 

Kerr-McGee incident (Plutonium contamination of employee 

and her apartment), | :24747 (DHEW/FDA-76-8026) 
PERSONNEL/LICENSING 

Guide to the selection, training, and licensing or certification of 
reprocessing plant operators. Volume I, 1 :22903 (ORNL/TM- 
5323) 

Guide to the selection, training, and licensing or certification of 
reprocessing plant operators. Volume II. Second volume of 
ORNL/TM-5323, 1 :22904 (ORNL/TM-5324) 

PERSONNEL/LOW DOSE IRRADIATION 

Considerations and methodologies for studies concerning the 
effect of low-level exposures to environmental contaminants 
(Ionizing radiations), 1 :24696 (BNWL-2000(Pt.4)) 

PERSONNEL/RADIATION ACCIDENTS 
Cobalt incident, 1 :24746 (DHEW/FDA-76-8026) 
PERSONNEL/RADIATION DOSES 

Cobalt incident, 1 :24746 (DHEW/FDA-76-8026) 

Modeling of radiation doses from chronic aqueous releases 
(Tritium, ™Cs, "Cs), 1 :24582 (DP-MS-75-126) 

Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 

Radiation exposure considerations in the design of electronic 
products for consumer use (Microwave ovens), | :24707 
(DHEW/FDA-76-8026) 

PERSONNEL/RADIATION MONITORING 

Cobalt incident, 1 :24746 (DHEW/FDA-76-8026) 

Personnel dosimetry of radon and radon-daughters, 1 :24743 
(CONF-730915-) 

Soil density meter incident, | :24745 (DHEW/FDA-76-8026) 

PERSONNEL/RADIATION PROTECTION 

Operation Bedrock: on-site radiological safety report, July 1974- 

June 1975, 1 :24511 (NVO-410-31) 
PERSONNEL/SAFETY 

Safety of workers in the nuclear fuel and reactor industries, | 

:23399 
PERSONNEL/TRANSPORT 
eer a unique stabilizing design for a dynamic situation, 
1 :22811 
PERSONNEL DOSIMETRY 
See also FILM DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 

Personnel dosimetry of radon and radon-daughters, 1 :24743 
(CONF-730915-) 

PERSONNEL DOSIMETRY/RECOMMENDATIONS 

Report of the Task Force on personnel dosimetry, 1 :24721 
(DHEW/FDA-76-8026) 

PERSONNEL DOSIMETRY/REGULATIONS 

Proposed regulations on dosimetry certification, 1 :24716 
(DHEW/FDA-76-8026) 

Report of the Task Force on personnel dosimetry, 1 :24721 
(DHEW/FDA-76-8026) 

PERSONNEL DOSIMETRY/STANDARDS 

Report of the Task Force on personnel dosimetry, | :24721 

(DHEW/FDA-76-8026) 
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PERSONNEL MONITORING 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
Walkover monitor (23 Mar 1973) (Engineering Materials) (16 
m= G-M and proportional counters), 1 :24333 (CAPE- 


(Pentaerythritol tetranitrate.) 
PETN/ELASTICITY 
Adiabatic elastic moduli of single c pentaeryth 
tetranitrate (PETN), | :24385 (LA-UR-76-1168) 
PETROCHEMICALS/PRODUCTION 
Synthoil process, | :22499 (ERDA-76-33-3) 
PETROLEUM 
See also SHALE OIL 
Modern energy technology. Volumes | and 2 (Book), 1 :23438 
PETROLEUM/ALLOCATIONS 
Legal and regulatory policy aspects of energy allocation. Project 
L/R-4, final report, 1 :23477 (NSF-RA-N-74-240) 
PETROLEUM/CHEMICAL COMPOSITION 
Sulfur in world crudes, 1 :22850 
PETROLEUM/COKING 
—— of isotropic delayed petroleum coke (Patent), 1 


Production of petroleum cokes oe with recovery of light 
petroleum distillates), 1 :22808 
PETROLEUM/CRACKING 
Catalytic hydrocarbon conversion process and apparatus 
(Patent), 1 :22795 
Converting hydrocarbons with zeolite ZSM-4 (Patent; 
preparation of new family of crystalline zeolites), 1 :22789 
Simulation of catalytic cracking process (Patent), | :22782 
PETROLEUM/DEMAND FACTORS 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
PETROLEUM /DENITRIFICATION 
Two-catalyst hydrocracking process (Patent), | :22788 
PETROLEUM/DESULFURIZATION 
Hydrodesulfurization process with a portion of the feed added 
downstream (Patent; increased desulfurizing efficiency and 
gasoline production), 1 :22790 
Method of hydrodesulfurizing heavy petroleum fraction in the 
initial stage of the on-stream period (Patent), | :22784 
Production of low Btu sulfur-free gas from residual oil (Patent), 
1 :23004 
Removal of organic sulfur compounds from hydrocarbon 
feedstocks (Patent), 1 :22785 
Two-stage hydroconversion of hydrocarb black oil 
(Patent), 1 :22780 
PETROLEUM/ECONOMIC ELASTICITY 
Changes in retail energy prices and the Consumer Price Index, | 
123444 
PETROLEUM/ENERGY POLICY 
Undiscovered or i crude oil resources and national 
energy strategies, | :22608 
PETROLEUM/ENERGY SUPPLIES 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
PETROLEUM/ENHANCED RECOVERY 
Enhanced crude oil recovery potential: an estimate, | :22723 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, | :23505 
PETROLEUM /GASIFICATION 
Production of low Btu sulfur-free gas from residual oil (Patent), 
1 :23004 
PETROLEUM/HEALTH HAZARDS 
Some radiological health aspects of radon-222 in liquified 
troleum gas, | :24742 (CONF-730915-) 
PETROLEUM/HYDROCRACKING 
Low pressure hydrocracking process (Patent; catalysts), 1 


122792 
Two-catalyst hydrocracking process (Patent), 1 :22788 
Two-stage hydroconversion of hy black oil 
(Patent), 1 :22780 
PETROLEUM/MEETINGS 


Improved oil recovery. Symposium held at Tulsa, Oklahoma, 
March 22-24, 1976, 1 :22722 
PETROLEUM/OFFSHORE DRILLING 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
PETROLEUM/PHASE STUDIES 
Interfacial tension and phase behavior in surfactant-brine-oil 
systems, | :22733 
PETROLEUM/REFINING 
Hydrocarbon conversion with eve of SBF; on silica (Patent; 
catalyst preparation), | :227 
Hydrocarbon conversion with multimetallic catalytic 
composite (Patent; catalysts), 1 :22787 
Production of alkyl aromatic hydrocarbons (Patent), 1 :22786 
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PETROLEUM/REMOVAL 
Separation and monitoring of oily bilge water, | :24580 
PETROLEUM/RESERVES 
= energy resources. Final draft, | :23452 (NSF-RA-N-74- 


) 
PETROLEUM/RESOURCES 
Accelerated national oil and gas resource appraisal (ANOGRE), 
1 :22603 


Assessing regional oil and gas potential, 1 :22611 

Assisting Project Independence: a national program, | :22609 

Basin consanguinity in petroleum resource estimation, | :22605 

Estimating resources of crude oil and natural gas in inadequately 
explored areas, | :22602 

Estimating exploration potential (In Kansas), | :22613 

Petroleum-zone concept and the simlarity analysis: contribution 
to resource appraisal, 1 :22607 

Potential petroleum resources: classification, estimation, and 
Status, | :22604 

Probabilistic model of oil and gas discovery, 1 :22610 

Quantitative geologic approach to prediction of petroleum 
resources, | :22614 

U. S. Geological Survey oil and gas resource appraisal group, | 
:22601 


Undiscovered oil reserves, 1 :22606 

Undiscovered or undeveloped crude oil resources and national 
energy strategies, | :22608 

Undiscovered petroleum resources of deep ocean floor, | :22612 

PETROLEUM/SAMPLING 

Method and apparatus for bottom hole testing in wells a 
ome equipment for in-situ retrieval of oil samples), | 
122852 


PETROLEUM/STEAM REFORMER PROCESSES 
Process for the catalytic steam reforming of hydrocarbons 
(Patent; catalyst preparation), | :22797 
PETROLEUM/SURFACE TENSION 
Effects of sulfonate molecular weight and salt concentration on 
the interfacial tension of oil-brine-surfactant systems, | :22734 
Interfacial tension and phase behavior in surfactant-brine-oil 
systems, | :22733 
Modeling crude oils for low interfacial tension, | :22851 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 
Advances in the interpretation of high resolution seismic data, | 
22615 
Can expanded exploration lower oil prices, | :23488 
Continuous velocity as an aid to hydrocarbon recognition, 1! 
:22619 
Distribution of light hydrocarbons in seafloor sediments: 
correlations between geochemistry, seismic structure, and 
possible reservoired oil and gas, | :22621 
Geochemical seep detection for offshore oil and gas exploration, 
1 :22622 
High-resolution geophysical studies for resource development 
and environmental protection, | :22623 
Surveillance system for subsea survey and mineral exploration, | 
:22617 


Surveying constant value concentrations of hydrocarbons in 
ground waters (Patent), 1 :22624 
Velocity and bandwidth (In interpretation of seismic surveys of 
marine environments), | :22618 
PETROLEUM DEPOSITS/LITHOLOGY 
Development and selection of chemical systems for miscible 
waterflooding (Sulfonate surfactant evaluation), 1 :22737 
PETROLEUM DEPOSITS/MEETINGS 
Methods of estimating the volume of undiscovered oil and gas 
resources. Conference held at Stanford, California, August 21- 
23, 1974, 1 :22598 
PETROLEUM DEPOSITS/OIL SATURATION 
Determination of oil saturation after waterflooding in an oil-wet 
reservoir. The North Burbank Unit Tract 97 project 
(Resistivity log and log-inject-log using n,y), | :22724 
PETROLEUM DEPOSITS/ORIGIN 
Organic matter in Gulf Coast sediments, | :22616 
PETROLEUM DEPOSITS/REVIEWS 
Methods of estimating the volume of undiscovered oil and gas 
resources: introductory remarks, | :22599 
PETROLEUM DEPOSITS/WELL STIMULATION 
Reservoir simulation for the El Dorado Micellar-Polymer project 
(Numerical models), | :22729 
PETROLEUM DISTILLATES/CHEMICAL ANALYSIS 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
PETROLEUM DISTILLATES/RECOVERY 
Production of petroleum cokes (Patent; with recovery of light 
petroleum distillates), 1 :22808 
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PETROLEUM DISTILLATES/REFINING 
Process for upgrading a hydrocarbon fraction (Patent; cracking, 
desulfurizing, and demetalating), | :22776 
Process for upgrading a hydrocarbon fraction (Patent, te sg 
— desulfurizing, demetalating, and denitrifying), | 


PETROLEUM INDUSTRY 
Part IV. Petroleum on-shore, off-shore, and oil shale, 1 :23487 
PETROLEUM INDUSTRY/ECONOMIC ELASTICITY 
Can expanded exploration lower oil prices, | :23488 
PETROLEUM INDUSTRY/INTERNATIONAL AGREEMENTS 
Relationship of oil companies and foreign governments, | 
:23486 (FEA-280-M) 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 
Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Draft environmental 
statement. Volumes 1, 2, and 3, 1 :23448 
PETROLEUM INDUSTRY/REGULATIONS 
Legal and regulatory polic 3 aspects of energy allocation. Project 
L/R-4, final report, 1 :23477 (NSF-RA-N-74-240) 
PETROLEUM INDUSTRY/WATER 
Water management for selected non-electric utility industries 
(Water requirements of petroleum refining industry in USA), 
1 :23577 
PETROLEUM REFINERIES/WASTE PROCESSING 
Method of upgrading low-grade oils (Patent; recovering refined 
oil from waste oil containing large amount of water), | :22813 
PETROLEUM REFINERIES/WASTE WATER 
168th national meeting of the American Chemical Socie' Se 
Chemistry Division, Atlantic City, — Jersey, Septem 
13, 1974. Volume 19, No. 5, 1 :2255 
Petroleum refining phenolic 1 :22812 
PETROLEUM REFINERIES/WATER 
Water management for selected non-electric utility industries 
(Water ee of petroleum refining industry in USA), 
1 :23577 
PETROLEUM RESIDUES 
See HEAVY OILS 
PETROLEUM SULFONATES/ADSORPTION 
Adsorption and transport of chemical species in laboratory 
surfactant waterflooding experiments, | :22739 
Adsorption of petroleum sulfonates in Berea cores, | :22740 
PETROLEUM SULFONATES/FLOW RATE 
Adsorption of petroleum sulfonates in Berea cores, | :22740 
PETROLEUM SULFONATES/PERFORMANCE TESTING 
Estimation of optimal salinity and solubilization _— for 
alkyl ortho-xylene sulfonate mixtures, 1 :2273 
PETROLEUM SULFONATES/RETENTION 
Analysis of Salem low tension waterflood test, | :22761 
PETROLOGY/RESEARCH PROGRAMS 
Geosciences research at Los Alamos related to non-nuclear 
energy, | :23137 (LA-UR-76-1327) 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASEOLUS/METABOLISM 
Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 
PHASEOLUS/NUTRITION 
Excess EDDHA in the nutrient solution on iron uptake by bush 
bean plants, | :24676 
PHASEOLUS/NUTRITIONAL DEFICIENCY 
High levels of four heavy metals on the iron status of plants, | 
124668 


Iron-phosphorous interactions in bush beans, | :24678 
Soil-pot tests with iron-deficiency susceptible soybeans and other 
plants to determine effectiveness of iron chelates in plant 
nutrition, | :24663 
PHENOL/BIODEGRADATION 
Biodegradation of '*C-phenol by activated sludge, 1 :22558 
PHENOL/TOXICITY 
Biodegradation of C-phenol by activated sludge, 1 :22558 
PHENOLS 
See also DINITROPHENOL 
PHENOL 
POLYPHENOLS 
PHENOLS/CHEMICAL ANALYSIS 
Petroleum refining phenolic wastewaters, | :22812 
PHENOLS/REMOVAL 
168th national meeting of the American Chemical Society, Fuel 
Chemistry Division, Atlantic City, New Jersey, September 8- 
13, 1974. Volume 19, No. 5, 1 :22556 
Coal gasification and the Phenosolvan process, | :22488 
Petroleum refining phenolic wastewaters, 1 :22812 
Purification of waste water from coking and coal gasification 
plants using activated carbon, | :22557 
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PHENOLS/TOXICITY 
Petroleum refining phenolic wastewaters, 1 :22812 
PHOSPHATES/BIOCHEMICAL REACTION KINETICS 
Coupling of high-energy | aa bonds to energy 
transductions, | :2461 
Occurrence and characteristics of a rapid exchange of <eome 
—- catalyzed by sarcoplasmic reticulum vesicles, | 


:24609 
PHOSPHATES/COUPLING 
Coupling of high-energy phosphate bonds to energy 
transductions, | :24610 
PHOSPHATES/KINETICS 
Phosphorus dynamics in some coastal plain estuaries, 1 :24574 
(COO-3279-18) 
PHOSPHATES/MINING 
Natural radioactivity in the environment: the Florida 
study (Uranium, “*Ra), | :24749 (DHEW/FDA-76-8026) 
PHOSPHINES/ELECTRONIC STRUCTURE 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 
PHOSPHORUS/BIOLOGICAL EFFECTS 
Iron-phosphorous interactions in bush beans, | :24678 
Phosphorus levels on the ability of an iron-inefficient and an 
iron-efficient corn inbred to take up iron from nutrient 
solution, | :24679 
PHOSPHORUS/KINETICS 
Phosphorus dynamics in some coastal plain estuaries, 1 :24574 
(COO-3279-18) 
PHOSPHORUS/MONITORING 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
2003-26) 
PHOSPHORUS/SEASONAL VARIATIONS 
Phosphorus dynamics in some coastal plain estuaries, | :24574 
(COO-3279-18) 
PHOSPHORUS 32/BIOLOGICAL RADIATION EFFECTS 
Histochemical studies of the effect of radiophosphorus on testis 
» — albino mice during postnatal development (*P), 1 


PHOSPHORYLATION 
Coupling of high-energy phosphate bonds to energy 
transductions, 1 :24610 
PHOTODIODES/CALIBRATION 
X-ray detector calibrations in the 280-eV to 100-keV energy 
range, | :24332 (UCRL-78111) 
PHOTODIODES/PHYSICAL RADIATION EFFECTS 
The effect of gamma irradiation on optical isolators. Technical 
report, 1 :24368 (AD-A-015425) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS/DESIGN 
Nuclear-burst strength detecting and measuring device (Patent; 
photoelectric detector system), 1 :24402 
PHOTOELECTRIC EFFECT/YIELDS 
Nonlocal effects in photoemission studies with nonnormally 
incident light, 1 :24854 
PHOTOELECTRON SPECTROSCOPY 
Time of flight angularly resolved photoelectron ene 
spectroscopy using synchrotron radiation, | :2430 
PHOTOELECT RON SPECTROSCOPY/REVIEWS 
Photoelectron and photoion spectroscopy of molecules, | :24900 
PHOTOELECTRON SPECTROSCOPY/USES 
Chemical applications of x-ray photoelectron spectroscopy, | 
:24073 (LBL-5123) 
PHOTOELECTRON SPECTROSCOPY/X-RAY SOURCES 
X-ray photoemission spectroscopy with use of synchrotron 
radiation, | :24318 
PHOTOGALVANIC CELLS 
Solar energy: basic concepts, 1 :23508 
PHOTOGRAPHS 
See IMAGES 
PHOTOGRAPHY/SATELLITES 
Catalogue of satellite photography of the active volcanoes of the 
world, 1 :24523 (LA-6297-MS) 
PHOTOIONIZATION/CROSS SECTIONS 
New determinations of the oscillator strength distribution and 
the photoionization yields for methane and eta-hexane, | 


:24878 
PHOTOIONIZATION/RESEARCH PROGRAMS 
Radiological and Environmental Research Division annual 
report, July 1974-July 1975. Fundamental molecular physics 
and chemistry (Summary of research activities at ANL), 1 
:24847 (ANL-75-60(Pt.1)) 
PHOTOIONIZATION/REVIEWS 
Photoelectron and photoion spectroscopy of molecules, | :24900 
PHOTOIONIZATION/TOTAL CROSS SECTIONS 
Ionization processes in molecules, | :24875 
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PHOTOMETERS 
See also DENSITOMETERS 
PHOTOMETERS/CONSTRUCTION 

Design and construction of a multipurpose instrument for solar 

radiation measurements, | :23028 
PHOTOMETERS/DESIGN 
Design and construction of a multipurpose instrument for solar 
radiation measurements, | :23028 
PHOTOMULTIPLIERS/STABILIZATION 
Reducing gain shifts in photomultiplier tubes (Patent), 1 :24344 
PHOTON COLLISIONS 
See also PHOTON-MOLECULE COLLISIONS 
PHOTON COLLISIONS/ABSORPTION 

Radiological and Environmental Research Division annual 
report, July 1974-July 1975. Fundamental molecular physics 
and chemistry (Summary of research activities at ANL), | 
:24847 (ANL-75-60(Pt.1)) 

PHOTON-MOLECULE COLLISIONS/DISSOCIATION 

Collisionless dissociation of polyatomic molecules by 
multiphoton infrared absorption, | :24893 (LA-UR-76-1001) 

PHOTONS/CHEMICAL RADIATION EFFECTS 

Optical properties of nucleic acid and protein in the extreme 

ultraviolet, | :24686 
PHOTONUCLEAR REACTIONS 

Photoproton cross section for '*O as a measure of the effect of 

re aa neutrons on the "*O core (Threshold to 30 MeV), 
PHOTONUCLEAR REACTIONS/ELASTIC SCATTERING 

Interactions of high energy particles with nuclei. Final report, 1 
:24954 (COM-75-11366) 

PHOTONUCLEAR REACTIONS/PARTICLE PRODUCTION 

Interactions of high energy particles with nuclei. Final report, | 
:24954 (COM-75-11366) 

PHOTOSYNTHESIS 
Dissolved organic matter and lake metabolism. Technical 
progress report, | July 1975-30 ieee 1976, 1 :24548 (COO- 
1599-104(Pt.1)) 
Hydrogen production by photosynthesis and hydrogenase 
activity. Progress report for period, July 1, 1972-March 1, 
1973, 1 :23040 (NSF-RA-N-73-015) 
Lime chlorosis on photosynthesis and transpiration of iron- 
inefficient soybeans, | :24677 
Solar energy: basic concepts, 1 :23508. 
PHOTOS YNTHESIS/AQUACULTURE 

Evaluation of a marine energy farm concept, | :23041 
PHOTOSYNTHESIS/EFFICIENCY 

Energy plantation, | :23412 
PHOTOTRANSISTORS/PHYSICAL RADIATION EFFECTS 

The effect of gamma irradiation on optical isolators. Technical 

report, | :24368 (AD-A-015425) 
PHOTOVOLTAIC EFFECT 
Solar energy: basic concepts, | :23508 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Solar energy: approach to technology, | :23509 
PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 

Assessment of the technology required to develop photovoltaic 
power systems for large-scale national energy applications, | 
:23043 (NSF-RA-N-74-072) 

Assessment of the technology required to develop photovoltaic 
power systems for large-scale national energy applications, | 
:23044 (NSF-RA-N-74-072) 

PHYSICAL RADIATION EFFECTS/MEETINGS 
Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6-10, 1975, 1 :23831 (CONF-751006-P1) 
Fundamental aspects of radiation damage in metals. Proceedings 
of an international conference, Gatlinburg, Tennessee, 
October 6-10, 1975, 1 :23887 (CONF-751006-P2) 
PIG ION SOURCES 

See PENNING ION SOURCES 
PINS (FUEL) 

See FUEL PINS 
PION DOSIMETRY/ERRORS 

Investigations into the thermal defect of tissue-equivalent plastic 
(A-150), 1 :24354 (BNL-21208) 

PION MINUS REACTIONS 

Interactions of 10.5 GeV/c pions with neon nuclei (Cross 

sections), | :24946 (TID-27081) 
PION PLUS REACTIONS 

Interactions of 10.5 GeV/c pions with neon nuclei (Cross 
sections), | :24946 (TID-27081) 

PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 

Few-body problem and pion-nuclear physics (Review), 1 :24983 

(LA-UR-76-1212) 
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PION PLUS REACTIONS/ELASTIC SCATTERING 
Few-body problem and pion-nuclear physics (Review), | :24983 
(LA-UR-76-1212) 
PION REACTIONS/RESEARCH PROGRAMS 
Progress report, July 1, 1975-May 30, 1976 (Summaries of 
research activities), 1 :24945 (ORO-3065-38) 
PION-DEUTERON INTERACTIONS/IMPULSE 
APPROXIMATION 
Isobar propagation in the nuclear medium, | :24975 (LA-UR- 
76-1336) 
PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
Few-body problem and pion-nuclear physics (Review), | :24983 
(LA-UR-76-1212) 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Isobar propagation in the nuclear medium, | :24975 (LA-UR- 
76-1336) 
PION-PROTON INTERACTIONS/RESEARCH PROGRAMS 
Progress report, July 1, 1975-May 30, 1976 (Summaries of 
research activities), 1 :24945 (ORO-3065-38) 
PION-PROTON INTERACTIONS/SCATTERING AMPLITUDES 
Observation of a new scalar meson (6 and 7 GeV/c), 1 :24949 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/LEPTONIC DECAY 
Theorem on 2/sub 12/ decays and electron-muon universality, | 
124962 
PIONS MINUS/MULTIPLE PRODUCTION 
Interactions of 10.5 GeV/c pions with neon nuclei, 1 :24946 
(TID-27081) 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Interactions of 10.5 GeV/c pions with neon nuclei, | :24946 
(TID-2708 1) 
PIONS PLUS/MULTIPLE PRODUCTION ° 
Interactions of 10.5 GeV/c pions with neon nuclei, | :24946 
(TID-27081) 
PIPE FITTINGS/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976 (Gasification Plant Materials), | 
122441 (ANL-76-60) 
PIPE JOINTS/FATIGUE 
Fatigue behavior of tubular joints in offshore structures, | 
:23749 
PIPE JOINTS/STRESS ANALYSIS 
Stress concentration in tubular joints, | :22709 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES/CORROSION 
Offshore corrosion control program for platforms, pipeline and 
production equipment, | :22677 
PIPELINES/CORROSION PROTECTION 
Worldwide design considerations for cathodic protection of 
offshore facilities including those in deep waters, | :23818 
PIPELINES/DAMAGE 
Influences of bottom trawl gear on submarine pipelines, | 
122840 
PIPELINES/DEFORMATION 
Inelastic buckling of pipelines under combined loads, | :23945 
PIPELINES/DESIGN 
Dynamic design of conductor tube arrays, | :22835 
Iterative process for selection of a design for deep water 
submarine pipelines, 1 :22839 
PIPELINES/DYNAMIC LOADS 
Three-dimensional static and dynamic analysis of deep-water 
sealines and risers, | :2266 
PIPELINES/EMPLACEMENT 
Effects of yielding on suspended pipelines under tension using a 
trilinear moment vs curvature approximation, | :22836 
Feasibility of laying flowlines from drilling vessels (To transport 
petroleum from satellite wells to central platform), 1 :22689 
Pipeline burial by fluidisation, 1 :22837 
Reel pipelay ship: a new concept, | :22843 
PIPELINES/LOAD. MANAGEMENT 
Storage of natural gas, | :22865 
PIPELINES/NONDESTRUCTIVE TESTING 
Development of nondestructive evaluation methods for coal- 
conversion systems, | :22443 (CONF-760472-2) 
PIPELINES/REGULATIONS 
U.S. offshore regulations, 1 :22833 
PIPELINES/STABILITY 
Experimental investigation of pipeline stability in very soft clay, 
1 :22838 
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PIPELINES/STATIC LOADS 
Three-dimensional static and dynamic analysis of deep-water 
sealines and risers, | :22661 
PIPELINES/WELDING 
Summary of 26 underwater welding habitat jobs, 1 :23704 
PIPES/CRACKS 
New ultrasonic technique for measuring crack growth in metals 
at elevated temperatures, | :24237 (WARD-CG- 3045-1) 
PIPES/DEFORMATION 
Buckling and post-buckling strength of circular tubular sections, 
1 :24238 
PIPES/DESIGN 
Production riser system for the Argyll Field, 1 :24123 
PIPES/DYNAMIC LOADS 
Three-dimensional static and dynamic analysis of deep-water 
sealines and risers, 1 :22661 
PIPES/EMPLACEMENT 
Driving analysis for initially curved marine conductors, | :22655 
PIPES/FLUID FLOW 
Fluid flow simulation of a ruptured gas well (To assess hazard 
potentials and characteristics of a ruptured gas well in a 
mining area), | :22858 (MERC/RI-76/2(Rev.)) 
PIPES/JOINTS 
Development of a multi-line universal joint for subsea 
applications, 1 :24124 
PIPES/PROTECTIVE COATINGS 
Coal technology program. Quarterly pi report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
PIPES/REMOTE HANDLING EQUIPMENT 
Computer controlled system for automated racking of pipe on 
drilling vessels, 1 :22694 
PIPES/RUPTURES 
Fluid flow simulation of a ruptured gas well (To assess hazard 
potentials and characteristics of a ruptured gas well in a 
mining area), 1 :22858 (MERC/RI-76/2(Rev.)) 
PIPES/STANDARDS 
Seamless ferritic alloy steel pipe (ASME SA-335 with additional 
requirements), | :23683 (RDT.M-3- 12T(4-76)) 
PIPES/STATIC LOADS 
Three-dimensional static and dynamic analysis of deep-water 
sealines and risers, 1 :22661 
PIPES/STRESS ANALYSIS 
Analysis of a riser joint tensioner system, | :24125 
Description of short term program. Plant unique torus support 
systems and attached piping analysis (BWR), 1 :23235 (NP- 
20941) 
PIPES/STRESSES 
Field testing and analysis of laterally loaded piles in stiff clay, 1 
:22656 
PIPES/TWO-PHASE FLOW 
Numerical calculation of flashing from long pipes using a two- 
field model, 1 :23372 (LAMS-NUREG-6330) 
PIPES/ULTRASONIC TESTING 
New ultrasonic technique for measuring crack growth in metals 
at elevated temperatures, 1 :24237 (WARD-CG-3045-1) 
PIPES/WELDING 
Development and application of automatic welding process for 
heavy-walled pipe piles of offshore structures, 1 :23702 
PLACENTA/BIOCHEMICAL REACTION KINETICS 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, | :24687 
PLACENTA/BIOLOGICAL RADIATION EFFECTS 
Embryotoxicity of Astatine-211, 1 :24757 
PLACENTA/RADIONUCLIDE KINETICS 
Localization and radiotoxicity of Na/sup 99m/TcO, in the mouse 
fetus, | :24769 
PLANKTON/ABUNDANCE 
Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 
PLANKTON/BIOLOGICAL VARIABILITY 
Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 
PLANKTON/BIOMASS 
Seasonal changes in the microzooplankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
PLANKTON/NUTRITION 
horus dynamics in some coastal plain estuaries, | :24574 
(COO-3279-18) 
PLANKTON/PLANT GROWTH 
Phytoplankton growth, dissipation, and succession in estuarine 
environments (Chesapeake Bay), | :24586 (COO-3278-35) 
PLANKTON/POPULATION DYNAMICS 
Phytoplankton growth, dissipation, and succession in estuarine 
environments (Chesapeake Bay), 1 :24586 (COO-3278-35) 
Seasonal changes in the microzooplankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
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PLANKTON/SEASONAL VARIATIONS 
Seasonal changes in the microzooplankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 
Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 
PLANKTON/TAXONOMY 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
2003-26) 
PLANKTON/TEMPERATURE EFFECTS 
Baseline evaluation in the energy area a of power plant 
cooling on Lake Lyndon B. Johnson), | :2459 
Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol. 1)) 
PLANT DISEASES 
Cation-anion balance in lime-induced chlorosis (Soybeans), | 


AQUATIC ORGANISMS 
BIOMASS 


FUNGI 
PLANTS/CHEMICAL ANALYSIS 
Analytical techniques for measurement of *Tc in environmental 
samples, 1 :24050 (BNWL-2000(Pt.4)) 
PLANTS/CONTAMINATION 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
PLANTS/DECOMPOSITION 
Dissolved organic matter and lake metabolism. Technical 
progress report, 1 July 1975-30 June 1976, 1 :24548 (COO- 
1599-104(Pt.1)) 
PLANTS/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
PLANTS/NUTRITIONAL DEFICIENCY 
Soil-pot tests with iron-deficiency susceptible soybeans and other 
plants to determine effectiveness of iron chelates in plant 
nutrition, | :24663 
PLANTS/PHOTOSYNTHESIS 
Interactions of atmospheric carbon dioxide, diffuse light, plant 
productivity and climate processes model predictions, | 
:24433 (CONF-740921-) 
PLANTS/POLLUTION 
Significance of the wax structure in leaves for the sensitivity of 
plants to air pollutants, 1 :24469 (ORNL-tr-4120) 
PLANTS/RADIATION MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
PLANTS/RADIONUCLIDE MIGRATION 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
Transfer of airborne krypton-85 to vegetation, 1 :24771 (CONF- 
730915-) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
Energy and technology review (National CTR computer center, 
magnet research, and digital image processing), 1 :25085 
(UCRL-52000-75-12) 
Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 
PLASMA/BIBLIOG RAPHIES 
Plasma physics index. Volume 11, No. 4, 1976. Bibliography, 
author index, subject index (571 references; author and 
subject indexes), 1 :25069 
Plasma physics index. Volume 11, No. 2, 1976. Bibliography, 
author index, subject index (580 references), 1 :25070 
Plasma physics index. Volume 11, No. 3, 1976. Bibliography, 
author index, subject index (572 references), 1 :25071 
Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 2, 1976. Bibliography, author index, 
subject index, appendix (207 references), 1 :25066 
Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 3, 1976. Bibliography, author index, 
subject index, appendix (218 references), 1 :25067 
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Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 4, 1976. Bibliography, author index, 
subject index, appendix (247 references), 1 :25068 

PLASMA/EQUATIONS OF STATE 
A study of equations of state/opacity of ionized gases. Final 

report, 31 Oct 1973-31 Oct 1974, 1 :25110 (AD-A-013091) 

PLASMA/EQUILIBRIUM 
Equilibrium and stability code for a diffuse plasma (Computer 

code), 1 :25092 

PLASMA/IMPURITIES 
Spectroscopy of impurities in tokamak plasmas, | :25087 

PLASMA/INDEXES 
Technology index for plasmaphysics research and fusion 

reactors. Cumulative index. Volume 9, 1975. Author index, 
subject index, 1 :25064 

PLASMA/INFORMATION RETRIEVAL 
Plasma physics index. Thesaurus, 1976, 1 :25065 

PLASMA/ION DRIFT 
An experimental investigation of dense ion flow in the presence 

of a transverse magnetic field. Interium report, 22 Feb 1972- 
31 Mar 1974, 1 :25095 (AD-A-015385) 

Experimental investigation of single and counterstreaming ion 
flows in the presence of magnetic fields. Final report, | 
:25104 (AD-A-014962) 

PLASMA/LASER RADIATION 
Laser light scattering and absorption in dense, spherically 

symmetric plasma, | :25128 

PLASMA/LECTURES 

Research report, Liblice, Czechoslovakia, 24 April 1974, | 
:25097 (IPPCZ-196) 
PLASMA/STABILITY 
Equilibrium and stability code for a diffuse plasma (Computer 
code), 1 :25092 
PLASMA (BLOOD) 
See BLOOD PLASMA 

PLASMA DIAGNOSTICS 

Digital image processing: a flexible diagnostic tool, | :25086 
(UCRL-52000-75-12) 

PLASMA DIAGNOSTICS/ELECTROMAGNETIC RADIATION 
Reformulation of the plasma inverse scattering problem. Interim 

report, | :25084 (AD-A-015303) 

PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Method of determining plasma parameters from self-reversed 

spectral line profiles, 1 :25091 

Spectroscopy of impurities in tokamak plasmas, | :25087 

PLASMA DIAGNOSTICS/ION BEAMS 
Utility of an ion beam probe diagnostic for fluctuation studies in 

high energy density, magnetically confined plasmas, | :25088 

PLASMA DIAGNOSTICS/LASER RADIATION 

Production and analysis of thermonuclear plasmas in high beta 
devices. Progress report (Pulse generator development, plasma 
production, and plasma diagnostics research), 1 :25137 
(ORO-45 14-3) 

PLASMA DIAGNOSTICS/MAGNETIC PROBES 
Magnetic probe for use in intense electron beam environment. 

Memorandum report, | :25082 (AD-A-014399) 

Second Australian conference on science technology. Abstracts 
of papers, Adelaide, Australia, August 17, 1975, 1 :25132 
(INIS-mf-3010) 

PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Thomson scattering from a plasma, | :25089 

PLASMA DRIFT/ADIABATIC PROCESSES 
Connection between adiabaticity and the mirror mode, | :25078 

(UCID-17158) 
PLASMA HEATING 
See also LASER-RADIATION HEATING 

PLASMA HEATING/BEAM INJECTION HEATING 
Ion heating by expansion of beam-heated plasma. Memorandum 
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Simulation of parametric instability effects in a beam-plasma 
system, 1 :25120 
PLASMA WAVES 
Shock formation in large amplitude waves due to relativistic 
a mass variation. Technical report, | :25125 (AD-A- 
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Recombination and transformation of Frenkel defects in 
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July-December 1975, 1 :23265 (HEDL-TME-76-24) 
PLUTONIUM ISOTOPES/DOSE LIMITS 
Contamination limits for real and personal property. Progress 
report, July-December 1975 (Plutonium and lead 
:24541 (LA-6337-PR) 
PLUTONIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
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POLYHYDROXYAROMATICS 
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trapping dihydrophenanthrene intermediate, | :24084 
POLYPROPYLENE/CHARGED-PARTICLE TRANSPORT 
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5165 


) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
PONDS 
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POTATOES/CONTAMINATION 
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POWER GENERATION/FORECASTING 
Simulation model of long-range expansion of electricity 
generation capacity in Wisconsin. Energy Systems and Policy 
Research report No. 12. IES report 38, 1 :23584 (NSF-RA-N- 
74-219) 
POWER GENERATION/MATHEMATICAL MODELS 
Economic areawise load frequency control. Report No. SSM 
7402, Parts I and Il, 1 :23193 (NSF-RA-N-75-091) 
Operating policy for combined pumped-storage and base-load 
electric generating stations (Computer simulation program 
for), 1 :23502 
POWER GENERATION/OPTIMIZATION 
Application of dynamic programming to scheduling hydro 
generation in the integrated power system, | :23017 
POWER GENERATION/REVIEWS 
Worldwide energy crunch, | :23475 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COOLING 
Baseline evaluation in the energy area (Effects of power plant 
cooling on Lake Lyndon B. Johnson), | :24597 
POWER PLANTS/DESIGN 
Economic and technical feasibility study of compressed air 
storage, | :23406 (ERDA-76-76) 
POWER PLANTS/ELECTRICAL EQUIPMENT 
Testing to determine seismic withstand capability of electric 
substation apparatus, | :23226 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Hot-wire anemometer equipment for short-fetch covariance 
applications, 1 :24589 (ANL-75-3(Pt.4)) 
Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 
Unified transport approach models for power plant impact in 
estuaries, 1 :24547 (CONF-760622-21) 
POWER PLANTS/THERMAL EFFLUENTS 
Cooling-pond studies at Dresden: an introduction, 1 :24514 
(ANL-75-3(Pt.4)) 
Economic impact of P.L. 92-500: a national commission on 
water quality assessment, | :24596 
Oyster development in power plant discharge, | :24595 


POWER PLANTS/THERMAL EFFLUENTS 


Thermal impact assessment of large power plants in coastal 
regions, 1 :24590 (CONF-760622-22) 
POWER PLANTS/WASTE HEAT 
Potential for aquaculture utilizing the water flow and waste heat 
from power plant operations, | :24662 
POWER REACTORS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
BARTON-I REACTOR 
BARTON-2 REACTOR 
BARTON-3 REACTOR 
BARTON-4 REACTOR 
BLUE HILLS-1 REACTOR 
BLUE HILLS-2 REACTOR 
BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
BRUNSWICK-I REACTOR 
BRUNSWICK-2 REACTOR 
CATAWBA-I REACTOR 
CATAWBA-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR | 
ENEL-4 REACTOR 
FULTON-I REACTOR 
FULTON-2 REACTOR 
GREENE COUNTY REACTOR 
HARTSVILLE-i REACTOR 
HARTSVILLE-2 REACTOR 
HARTSVILLE-3 REACTOR 
HARTSVILLE-4 REACTOR 
JAMESPORT-I REACTOR 
JAMESPORT-2 REACTOR 
MARBLE HILL-I REACTOR 
MARBLE HILL-2 REACTOR 
NORTH COAST-1 REACTOR 
N-REACTOR 
OCONEE-I REACTOR 
PALO VERDE-I REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
PEACH BOTTOM-I REACTOR 
PEACH BOTTOM-3 REACTOR 
PEBBLE SPRINGS-! REACTOR 
PEBBLE SPRINGS-2 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
SHIPPINGPORT REACTOR 
SUMMIT-I REACTOR 
SUMMIT-2 REACTOR 
TARAPUR-I REACTOR 
TARAPUR-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VRAIN REACTOR 
WNP-3 REACTOR 
WNP-5 REACTOR 
ZION-1 REACTOR 
POWER REACTORS/ENGINEERED SAFETY SYSTEMS 
Reliability model for common mode failures in redundant safety 
systems, | :23312 
POWER REACTORS/FUEL MANAGEMENT 
Optimum static power distribution in nuclear power reactors, | 
:23297 
Reactor depletion analysis capability, 1 :23302 (CONF-760622- 
14) 
POWER REACTORS/MELTDOWN 
Contribution to the study of theoretical and experimental 
possibilities for the evaluation of properties of corium (Molten 
core material), 1 :23397 (GERRSR-5) 
POWER REACTORS/RADIOACTIVE WASTE DISPOSAL 
Actinide transmutation; fission or fusion reactors studies: a 
review (In-core transmutation), | :23301 (CONF-760622-3) 
POWER REACTORS/REACTOR PROTECTION SYSTEMS 
Perspective on reactor protection system reliability, 1 :23311 
POWER SERIES 
Summable asymptotic series, 1 :25165 (ORNL/CSD-6) 
POWER SUBST A TIONS/SEISMIC EFFECTS 
Testing to determine seismic withstand capability of electric 
substation apparatus, | :23226 
POWER SUPPLIES 
Energy storage and transfer with homopolar machine for a linear 
theta-pinch hybrid reactor, | :25136 (LA-6174) 
GeMSAEC system 2A (Aug 1973) (Engineering Materials) (12 
drawings including parts list), 1 :24275 (CAPE-2457) 
POWER SYSTEMS 
See also AC SYSTEMS 
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—— of MATLAN to electric power system studies, | 
7 
Economic areawise load frequency control. Report No. SSM 
7402, Parts I and Il, 1 :23193 (NSF-RA-N-75-091) 
Linearized technique and Monte Carlo simulation for stochastic 
power flow studies of electric power systems, | :23228 
POWER SYSTEMS/MATHEMATICAL MODELS 
Digital and hybrid computation of electromagnetic transients in 
power networks, | :23229 
Intermediate model for power system dynamics, | :23162 
Transient stability augmentation of electric power systems by on- 
line optimal-aim control, 1 :23161 
POWER SYSTEMS/OPERATION 
Complementary use of hydro and thermal power, | :23016 
Simple model for the national electric energy system (NEEM 
Computer Code), | :23501 
POWER SYSTEMS/OPTIMIZATION 
Operating policy for combined pumped-storage and base-load 
electric generating stations (Computer simulation program 
for), 1 :23502 
POWER SYSTEMS/RESEARCH PROGRAMS 
R and D planning assistance services, | :22587 (ERDA-76-31-3) 
POWER SYSTEMS/SIMULATION 
Modeling and simulation. Volume 6, Part 1. Proceedings of the 
Sixth Annual Pittsburgh rege A held April 24-25, 1975, 
in Pittsburgh, Pennsylvania, | :2343 
Simple model for the national elie energy system (NEEM 
Computer Code), | :23501 
POWER SYSTEMS/STABILITY 
Intermediate model for power system dynamics, | :23162 
Transient stability augmentation of electric power systems by on- 
line optimal-aim control, | :23161 
POWER SYSTEMS/SYSTEMS ANALYSIS 
—— of MATLAN to electric power system studies, | 


723227 
POWER SYSTEMS/TRANSIENTS 
Digital and hybrid computation of electromagnetic transients in 
power networks, | :23229 
POWER SYSTEMS/WIND POWER PLANTS 
Macro analysis of the potential for fuel savings using wind 
generators in a utility power grid, 1 :23530 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
Methods for the transmission of energy over long distances 
(Book chapter; comparison of direct electrical transmission, 
space relay of beamed power, and H, transmission through 
pipes for distances over 500 miles), 1 :23463 
POWER TRANSMISSION/MATHEMATICAL MODELS 
Linearized technique and Monte Carlo simulation for stochastic 
power flow studies of electric power systems, | :23228 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Apparatus and method for cooling a superconducting cable 
(Patent), 1 :23232 
Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report, 1 :23231 (COO-2552-6) 
PRASEODYMIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, | :24884 
PRASEODYMIUM 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
PRASEODYMIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
PRASEODYMIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic relaxation effects in PrCo; and Sm(x)nd(1-x)Cos 
induced by hydrogen and deuterium. Final report, 3 Dec 
1973-30 Sep 1974, 1 :23757 (AD-A-011779) 
PRASEODYMIUM ALLOYS/NITRIDATION 
Nitride forming reactions in liquid uranium alloys. Annual 
progress report (U-Sn; Pr-Sn), | :23807 (SU-326P28-X4) 
PRASEODYMIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, | :24881 
PRASEODYMIUM FLUORIDES/REFLECTIVITY 
Optical properties of rare earth trifluorides, 1 :23970 
PRESSURE GAGES 
See also VACUUM GAGES 
PRESSURE GAGES/THERMOCOUPLES 
Thermocouple gage tube for use in a vacuum-pressure 
environment (specifications) (3 Jun 1971) (Engineering 
Materials) (Text (4 pages)), 1 :24263 (CAPE-2506) 
PRESSURE MEASUREMENT/MEASURING METHODS 
Measuring small internal pressures along a tube during steady 
flow, 1 :24105 (UCRL-77305) 
PRESSURE VESSELS/CLOSURES 
Gas-cooled fast reactor program progress report for January |, 
1974-June 30, 1975, 1 :23266 (ORNL-5119) 
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PRESSURE VESSELS/DESIGN 
Coal technology program. Quarterly progress rt for the 
period ending March 31, 1976, 1 ao (ORNL-5159) 
PRESSURE VESSELS/EMBRITTLEMEN 
Neutron irradiation embrittlement of lll pressure-vessel 
steels (BWR; PWR), | :23238 
PRESSURE VESSELS/FABRICATION 
Filtration process and equipment studies, 1 :22503 (ERDA-76- 
33-3) 
PRESSURE COATINGS 
Coal technology program. Qu 
period ending March 31, 1976, 1 402 
PRESSURE VESSELS/STANDARDS 
Relationship between various pressure vessel and piping codes 
(ASME Code Sections VIII and II), 1 :24095 (CONF-760547- 


1) 
PRESSURE VESSELS/STRESS ANALYSIS 
finite element mesh generator, | :25173 (UCID- 
17139) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/PUMPS 
Model of a hydraulic coupling as used for analysis of the coolant 
pump drive for a sodium-cooled nuclear reactor, | :23277 
PRINTED CIRCUITS 
Radiation polymerisable compositions containing 3-sorboyloxy-2- 
hydroxypropyl groups (Patent), | :24088 
PRINTED CIRCUITS/ELECTRICAL PROPERTIES 
Electrical properties of Sandia/Bendix Standard Process printed 
wiring boards, | :24267 (SAND-75-0663) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS/DESULFURIZATION 
Desulfurization of low-Btu producer gas, | :22432 (ERDA-76- 
30-3) 
PRODUCTION REACTORS 
(For the production of fissile materials only; see also 
IRRADIATION REACTORS.) 
See also PLUTONIUM PRODUCTION REACTORS 
PRODUCTION REACTORS/FUEL ELEMENTS 
Computer-assisted nuclear fuel manufacture, | :22943 (DPSPU- 
74-30-16A) 
PROGRAMMING 
Automating multiple program realizations (Single and double 
recision, real and complex arithmetic, etc., versions of one 
ic routine), 1 :25153 (CONF-760471-1) 
Mathematical software in the network environment, | :25154 
(CONF-760550-2) 
PROGRAMMING LANGUAGES 
See also FORTRAN 
Introduction to BLIMP, a systems programming language for the 
CDC 6000/7000 CPUs, 1 :25162 (LBL-4828) 
PROGRAMMING LANGUAGES/COMPUTER CALCULATIONS 
PLM Sgr rr interface program, | :25177 (UCRL-51995) 
PROJECT A 
See APOLLO PROJECT 
PROJECT INDEPENDENCE 
Part I. Review of the energy field, 1 :23439 
PROJECT (PLOWSHARE) 
See PLOWSHARE PROJECT 
PROMETHAZINE 
See AMINES 
PROMETHIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
PROPADIENE 
See ALLENE 
PROPANE/CHARGED-PARTICLE TRANSPORT 
Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
hydrogen and nine hydrocarbon gases, 1 :25027 (ORNL/TM- 


See PROPYNE 
PROPORTIONAL COUNTERS 
See also BORON LINED COUNTERS 
PROPORTIONAL COUNTERS/DESIGN 
Low-level radioactive gas monitor for natural gas operations 
(For tritium tracer studies), 1 :24324 (CONF-691 142-1) 
PROPYNE/CHARGED-PARTICLE TRANSPORT 
Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
ne and nine hydrocarbon gases, 1 :25027 (ORNL/TM- 


PROTOZOA 


PROSTHESES/METALLOGRAPHY 
Observation on the position of metallography in the examination 
and development of prosthetic appliances, | :23697 
PROSTHESES/PERFORMANCE TESTING 
Applications of neutron radiography to histopathology, | :24656 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING/PRODUCTION 
Radiation shielding phenolic fibers and method of producing 
same (Patent), | :23987 
PROTECTIVE COATINGS/CORROSION 
Materials Science Division coal technology. Sixth = 
report, January-March 1976 (Gasification Plant no 
:22441 (ANL-76-60) 
PROTECTIVE COATINGS/EROSION 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976 (Gasification Plant Materials), | 
:22441 (ANL-76-60) 
PROTECTIVE COATINGS/NONDESTRUCTIVE TESTING 
Coal technology program. Quarterly progress —— for the 
period ending March 31, 1976, , :22402 (ORNL-5S159) 
PROTEINS 
See also ALBUMINS 
PEPTIDES 
PROTEINS/BINDING ENERGY 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, | :24687 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Analogies between the tRNA methylating enzymes and tRNA’s 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, | :24687 
Initiation and elongation of protein synthesis: their relative rates. 
and sensitivities to inhibition in Chinese hamster ovary cells 
determined by a modified Edman procedure, | :24613 
PROTEINS/BIOSYNTHESIS 
Analogies between the tRNA methylating enzymes and tRNA‘s 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
Initiation and elongation of protein synthesis: their relative rates 
and sensitivities to inhibition in Chinese hamster ovary cells 
determined by a modified Edman procedure, | :24613 
PROTEINS/DISTRIBUTION 
Flow-systems analysis and characterization of protein contents 
and proliferating kinetics in ascites and solid tumors, | :24615 
(LA-UR-76-918) 
PROTEINS/RADIOIMMUNOASSAY 
Radioimmunoassay for a at in human and rat serum 
(1 tracer technique), | :2465 
PROTON DETECTIO "ELECTRON MULTIPLIER 
DETECTORS 
Quantum efficiency measurements of windowless electro 
—— to heavy high energy particles, 1 :24363 (UCLA- 
12-1023) 
PROTON REACTIONS/FISSION 
Deexcitation processes in nuclear reactions, | :25014 (COO- 
1505-84) 
PROTON REACTIONS/SPALLATION 
Deexcitation processes in nuclear reactions, | :25014 (COO- 
1505-84) 
PROTON SPECTROMETERS/SPARK CHAMBERS 
Spark chamber spectrometry and space radiation studies. III. 
Final report, 1 Apr 1972-30 Jun 1975, 1 :24362 (AD-A- 
016766) 
INTERACTIONS/CLUSTER EMISSION 


Rising pion inclusive cross section and n anti n cluster 
production, | :24968 (ORO-3992-263) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Comment on the associated multiplicity in semi-inclusive 
reactions (pp yields pp X, 285 GeV/c), 1 :24970 
PROTON-PROTON INTERACTIONS/MULTIPERIPHERAL 
MODEL 
Rising pion inclusive cross section and n anti n cluster 
production, 1 :24968 (ORO-3992-263) 
PROTON-PROTON INTERACTIONS/POLARIZATION 
Polarization in inelastic ''diffractive’’ processes, 1 :24940 (ANL- 
HEP-CP-75-73) 
PROTON-PROTON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Polarization in inelastic '’diffractive’’ processes, 1 :24940 (ANL- 
HEP-CP-75-73) 
PROTONS/ENERGY LOSSES 
Measurements of energy losses, distributions of energy loss and 
additivity of energy losses for 50 to 150 keV protons in 
— and nine hydrocarbon gases, | :25027 (ORNL/TM- 
165) 


H 
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PROPANONE 
See ACETONE 
PROPINE 


PROTOZOA 


PROTOZOA 
See also FORAMINIFERA 
PROTOZOA/METABOLISM 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
PROTOZOA/MONITORING 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, July 1, 1975-June 30, 1976, 
1 :24577 (SRO-639-16) 
PSI-3105 RESONANCES/DECAY 
New states in the decays of psi(3095) and psi(3684), 1 :24944 
(LBL-4817) 
PSI-3105 RESONANCES/ELECTROPRODUCTION 
Recent results on the new particle states below 3.7 GeV 
= in e*e~ annihilations (Review), 1 :24930 (LBL- 
4) 
PSI-3695 RESONANCES/DECAY 
New states in the decays of psi(3095) and psi(3684) (Branching 
ratio), 1 :24944 (LBL-4817) 
PSI-3695 RESONANCES/ELECTROPRODUCTION 
Recent results on the new particle states below 3.7 GeV 
—— in e*e~ annihilations (Review), 1 :24930 (LBL- 
) 


See TEFLON 
PUBLIC HEALTH/ENVIRONMENTAL EFFECTS 
Natural radioactivity in the environment: the Florida phosphate 
study (Uranium, a), 1 :24749 (DHEW/FDA-76-8026) 


PUBLIC HEALTH/RECOMMENDATIONS 
Summary of RTC activities, 1 :24722 (DHEW/FDA-76-8026) 
PUBLIC UTILITIES/ENERGY STORAGE 
Energy storage: incentives and prospects for its development, | 
:23404 


PUBLIC UTILITIES/LOAD MANAGEMENT 
Utility looks at load profiles of all-electric buildings., 1 :23572 
PUBLIC UTILITIES/PLANNING 

Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 

wer plant initiative legislation on June 6), 1 :23458 (SAN- 
RDA-100) 
PUBLIC UTILITIES/REGULATIONS 

Legal and regulatory policy aspects of energy allocation. Project 

L/R-4, final report, 1 :23477 (NSF-RA-N-74-240) 
PUBLIC UTILITIES/TOTAL ENERGY SYSTEMS 

Total energy system long-term feasibility (Dynamic simulation 

model), | :23441 
PUERTO RICO/ECOLOGY 

Aguirre environmental studies, Jobos Bay, Puerto Rico. Final 
report, 1 :24551 (PRNC-196(Vol.1)) 

Diversity, seasonal distribution, and feeding ecology of the fishes 
of Jobos Bay, 1 :24555 (PRNC-196(Vol.1)) 

Estimate of entrainment of fish eggs in a cooling-water 
condenser system in Jobos Bay, Puerto Rico, 1 :24592 
(PRNC-196(Vol.1)) 

Mangrove root communities in Jobos Bay, | :24591 (PRNC- 
196(Vol.1)) 

Sea grass bed communities of Jobos Bay (Thalassia testudinum), 
1 :24554 (PRNC-196(Vol.1)) 

Seasonal changes in the microzooplankton off the Aguirre Power 
Complex, Jobos Bay, 1973, 1 :24552 (PRNC-196(Vol.1)) 

Zooplankton survey in Jobos Bay, 1973-1974, 1 :24553 (PRNC- 
196(Vol.1)) 

PUERTO RICO/RESEARCH PROGRAMS 

Puerto Rico Nuclear Center annual report, January 1974-June 
1975 (Research programs and training courses), | :24527 
(PRNC-198) 

PULPS 
See SLURRIES 
PULSE GENERATORS/RADIATION DOSES 

Characterization of recipient radiation dose from a plutonium- 

238 pulse generator, | :24753 
PULSE GENERATORS/RESEARCH PROGRAMS 

Production and analysis of thermonuclear plasmas in high beta 
devices. Progress report (Pulse generator development, plasma 
production, and plasma diagnostics research), 1 :25137 
(ORO-45 14-3) 

PUMPED STORAGE POWER PLANTS/DESIGN 

Hydro-power from underground pumped-storage, | :23408 

PUMPED STORAGE POWER PLANTS/OPERATION 

Complementary use of hydro and thermal power, | :23016 

Operating policy for combined pumped-storage and base-load 
electric generating stations, 1 :23502 
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PUMPS/DESIGN 
Device for pressure control of a liquid chromatograph pump, | 
:24056 (SRO-854-5) 
PUMPS/HYDRAULICS 
Model of a hydraulic coupling as used for analysis of the coolant 
ump drive for a sodium-cooled nuclear reactor, | :23277 
PUM PS/SIM ULATION 
Model of a hydraulic coupling as used for analysis of the coolant 
pump drive for a sodium-cooled nuclear reactor, | :23277 
PUREX PROCESS/ORGANIC SOLVENTS 
Method for improving the extraction properties of a tributyl 
phosphate solution (Patent), | :22907 
PWR TYPE REACTORS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
BLUE HILLS-1 REACTOR 
BLUE HILLS-2 REACTOR 
CALHOUN-2 REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
GREENE COUNTY REACTOR 
JAMESPORT-I REACTOR 
JAMESPORT-2 REACTOR 
MARBLE HILL-1 REACTOR 
MARBLE HILL-2 REACTOR 
NORTH COAST-1 REACTOR 
OCONEE-I REACTOR 
PEBBLE SPRINGS-1 REACTOR 
PEBBLE SPRINGS-2 REACTOR 
POINT BEACH-I REACTOR 
POINT BEACH-2 REACTOR 
SHIPPINGPORT REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
ZION-1 REACTOR 
PWR TYPE REACTORS/AIR CLEANING SYSTEMS 
ACS entrainment separator performance for small droplet-air- 
steam service, | :23359 (ACS-1) 
PWR TYPE REACTORS/BLOWDOWN 
Core thermal response during Semiscale Mod-1 blowdown heat 
transfer tests, 1 :23360 (ANCR-NUREG-1285) 
PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
GO evaluation of a PWR spray system. Final report, | :23387 
(PB-245114) 
PWR TYPE REACTORS/ECCS 
Emergency heat removal system for a nuclear reactor (Patent; 
PWR; BWR; LMFBR), | :23239 
Historical information on ORNL proposals for ECCS testing, | 
:23384 (ORNL/TM-5032) 
PWR TYPE REACTORS/FUEL CYCLE 
Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Fuel-clad interaction. C-E thermo-structural fuel evaluation 
methods, | :23241 (CENPD-179) 
PWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
progress report, January-March 1976, | :23380 
(ORNL/NUREG/TM-17) 
PWR TYPE REACTORS/GASEOUS WASTES 
Radioactive noble gases in effluents from nuclear power stations 
(Kr, Xe), 1 :24480 (CONF-730915-) 
Reactor contributions to atmospheric noble gas radioactivity 
levels (*7Ar, *Ar, /sup 131m/Xe, /sup 133m/Xe, Xe), 
1 :24490 (CONF-730915-) 
PWR TYPE REACTORS/ICE CONDENSERS 
Long term ice condenser containment code: LOTIC code, | 
:23388 (WCAP-8355-A) 
Long term ice condenser containment code: LOTIC code, | 
:23389 (WCAP-8355-A(Suppl.1)) 
PWR TYPE REACTORS/LOSS OF COOLANT 
Fission product beta and gamma energy release. Quarterly 
progress report for January-March 1976, 1 :23383 
(ORNL/NUREG/TM-23) 
Long term ice condenser containment code: LOTIC code, | 
:23389 (WCAP-8355-A(Suppl.1)) 
Processes in tanks with boiling or supercooled water during 
pressure drop, | :23390 
RELAP4 computer code. II. Engineering design of the input 
model, | :23398 
PWR TYPE REACTORS/MELTDOWN 
Theoretical and experimental possibilities for the evaluation of 
properties of corium. Final report for project RS 128, | 
:23396 (GERRSR-6) 
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PWR TYPE REACTORS/PRESSURE VESSELS 
Neutron irradiation embrittlement of reactor pressure-vessel 
steels, 1 :23238 
PWR TYPE REACTORS/QUALITY ASSURANCE 
B and W NPGD quality assurance program for nuclear 
ipment, | :23281 (BAW-10096A(Rev.2)) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Computation of radiological consequences using INHEC 
computer program, | :23365 (GAI-TR-101NP-A) 
Numerical calculation of flashing from long pipes using a two- 
field model, 1 :23372 (LAMS-NUREG-6330) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Pressurized water reactor system model for control system 
and analysis, | :23316 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Code case acceptability: ASME Section Ill design and 
fabrication, 1 :23295 (REG/G-1.84(Rev.6)(5-76)) 
PWR TYPE REACTORS/REACTOR CORES 
Core barrel motion calibration factor calculation, 1 :23242 
(CONF-760622-5) 
PWR TYPE REACTORS/REACTOR KINETICS 
Verification of the three-dimensional FLAME code, | :23240 
(BAW-10125) 
PWR TYPE REACTORS/REACTOR SIMULATORS 
Pressurized water reactor simulation on a hybrid computer, | 
123244 
PYRANOMETERS/OPERATION 
Solar radiation measuring instruments: terrestrial and extra- 
terrestrial, 1 :23027 
PYRHELIOMETERS 
Instrumentation for measurements of solar irradiance and 
atmospheric optical properties, | :23024 
PYRHELIOMETERS/OPERATION 
Solar radiation measuring instruments: terrestrial and extra- 
terrestrial, 1 :23027 
PYRIDINES 
See also NICOTINE 
PYRIDINES/FLUORESCENCE SPECTROSCOPY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
PYRIDINES/INFRARED SPECTRA 
Characterization of nitrogen bases in high-boiling pe 
distillates (370-675°C petroleum distillates), 1 :24057 
PYRIDINES/ION EXCHANGE CHROMATOGRAPHY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-€75°C petroleum distillates), 1 :24057 
PYRIDINES/MASS SPECTROSCOPY 
Characterization of nitrogen bases in high-boiling petroleum 
distillates (370-675°C petroleum distillates), 1 :24057 
PYRIMIDINES/BIOCHEMICAL REACTION KINETICS 
DNA binding protein from human placenta specific for 
ultraviolet damaged DNA, | :24687 
PYRITE/GEOLOGICAL SURVEYS 
Detrital gold, uranium, and pyrite concentrations related to 
sedimentology in the precambrian Vaal Reef placer, 
Witwatersrand, South Africa (Extracted from Ph.D. thesis), 1 
:22877 
PYRITE/REMOVAL 
Sulfur reduction of Illinois coals: washability tests, 1 :22431 
(EGN-34) 
PYRITE/TOXICITY 
Use of waste pyrites from mine operations on highly calcareous 
soil (Soybeans), | :24671 
PYRITES/OXIDATION 
(Patent application), 1 :22435 
PYROLYTIC CARBON/FABRICATION 
Development of processes and equipment for the refabrication 
of HTGR fuels, 1 :22893 (ORNL/TM-5334) 


Q DEVICES 
Q machines (Engineering and plasma studies), 1 :25099 
Q RESONANCES/PARTICLE PROPERTIES 
— coupled channel deck model, 1 :24966 (ANL-HEP-PR- 
6-24) 
QUALITY ASSURANCE 
B and W NPGD quality assurance p for nuclear 
equipment (PWR), | :23281 (BAW-10096A(Rev.2)) 
QUALITY ASSURANCE/MANUALS 
Quality assurance program description for design, construction, 
and operation of TVA nuclear power plants. Chapter 17 of 
the SAR, | :23292 (TVA-TR-75-01) 


RADIATION DOSEMETERS 


QUARK MODEL/SCALE INVARIANCE 
Connection between scale breaking in deep inelastic processes 
and large-p/sub T/ hadronic reactions, 1 :24960 
QUARKS/BOUND STATE 
Exotic mesons with hidden charm, | :24958 
QUARTZ/DECOMPOSITION 
Release of gas from heated oil shale and from mixtures of 
dolomite and quartz, 1 :22867 (UCRL-51838) 
QUARTZ/FABRICATION 
Calculations on the stress compensated (SC-cut) quartz 
resonator, | :24270 (SAND-76-5032) 
QUARTZ/STRESSES 
Calculations on the stress compensated (SC-cut) quartz 
resonator, 1 :24270 (SAND-76-5032) 
QUATERNARY COMPOUNDS/RADIOLYSIS 
Reduction of dimensionality in radical decay kinetics induced by 
micellar systems (Electron pulse radiolysis; 
cetyltrimethylammonium bromide; examination and separation 
of bulk vs surface diffusion), 1 :24090 
QUINOLINES/BIOLOGICAL EFFECTS 
Effect of genes controlling radiation sensitivity on aaa 
induced mutations in Sacc myces cerevisiae (U 
radiation), 1 :24695 


RADAR/ACCURACY 
Ionospheric limitations on radar accuracy at L-band. Technical 
note, | :24829 (AD-A-013731/S5ST) 
RADAR/ELECTRONIC EQUIPMENT 
Further improvements in design of a 403 MHz radiosonde, | 
:24409 (ANL-75-3(Pt.4)) 
RADIANT FLUX DENSITY/UNITS 
Symbols: units and nomenclature. An update for solar energy, | 
:23020 
RADIATION ACCIDENTS 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
Cobalt incident, | :24746 (DHEW/FDA-76-8026) 
Latest developments in emergency preparedness planning, 1 
:24717 (DHEW/FDA-76-8026) 
RADIATION ACCIDENTS/AIRPORTS 
Soil density meter incident, | :24745 (DHEW/FDA-76-8026) 
RADIATION ACCIDENTS/LEGAL ASPECTS 
Kerr-McGee incident (Plutonium contamination of employee 
and her apartment), | :24747 (DHEW/FDA-76-8026) 
RADIATION ACCIDENTS/RADIATION PROTECTION 
Airplane crash (Co), 1 :24537 (DHEW/FDA-76-8026) 
RADIATION ACCIDENTS/RADIOMETERS 
Soil density meter incident, | :24745 (DHEW/FDA-76-8026) 
RADIATION CHIMERAS/IMMUNE REACTIONS 
Immunologic studies of canine bone marrow chimeras (Gamma 
radiation), 1 :24732 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DETECTORS 
See also BEAM MONITORS 
CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
DOSEMETERS 
ELECTRON MULTIPLIER DETECTORS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
RADIOISOTOPE SCANNERS 
SCINTILLATION COUNTERS 
TELESCOPE COUNTERS 
TISSUE-EQUIVALENT DETECTORS 
WHOLE-BODY COUNTERS 
RADIATION DETECTORS/CALIBRATION 
High-intensity, subkilovolt x-ray calibration facility (Cockroft-- 
Walton accelerator facility), 1 :24304 (UCRL-78186) 
RADIATION DETECTORS/CALIBRATION STANDARDS 
Radioactivity standards of the noble gases, 1 :25043 (CONF- 
730915-) 
RADIATION DETECTORS/SPECIFICATIONS 
Personnel dosimetry of radon and radon-daughters, | :24743 
(CONF-730915-) 


RADIATION DOSEMETERS 


RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/BIOLOGICAL MODELS 

Modeling of radiation doses from chronic aqueous releases 
(Tritium, “Cs, ""Cs), 1 :24582 (DP-MS-75-126) 

Overview of Federal agency radiation protection activities. Il 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 

RADIATION DOSES/COMPUTER CODES 

FOOD: an interactive code to calculate internal radiation doses 

po food products, | :24734 (BNWL-SA- 
RADIATION DOSES/FORECASTING 

Modeling of radiation doses from chronic aqueous releases 

(Tritium, “Cs, "Cs), 1 :24582 (DP-MS-75-126) 
RADIATION DOSES/GENETICALLY SIGNIFICANT DOSE 

Overview of Federal agency radiation protection activities. II 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 

RADIATION DOSES/STANDARDS 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 

Ukrainian Physics Journal (Cover-to-cover translation of April 

1971 issue), | :24957 (AEC-tr-7297/4) 
RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 
RADIATION HAZARDS/CHARGES 

Reactor safety study: an assessment of accident risk in U.S. 
Commercial Nuclear Power Plants, | :24505 (DHEW/FDA- 
76-8026) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Combined injury caused by nuclear explosions, | :24727 (LF-tr- 
123) 
RADIATION MONITORING 
See also AERIAL MONITORING 
PERSONNEL MONITORING 
RADIATION MONITORING/RESEARCH PROGRAMS 
Overview of the aerial radiological measuring system (ARMS) 
program, | :24463 (EGG-1183-1637) 
RADIATION MONITORS 
See also LIQUID CONTAMINATION MONITORS 
NEUTRON MONITORS 
SURFACE CONTAMINATION MONITORS 
RADIATION MONITORS/CALIBRATION 
Calibration of detectors for argon-41, 1 :24325 (CONF-7309 15- 


) 
RADIATION MONITORS/DESIGN 
Walkover monitor (23 Mar 1973) (Engineering Materials) (16 
drawings; G-M and proportional counters), | :24333 (CAPE- 
2482) 
RADIATION MONITORS/REVIEWS 
Krypton-85: a review of instrumentation for environmental 
monitoring, 1 :24326 (CONF-730915-) 
RADIATION PROTECTION 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
RADIATION PROTECTION/ARKANSAS 
Assuring radiation protection for the public, | :24604 
(DHEW/FDA-76-8026) 
RADIATION PROTECTION/EDUCATION 
Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 
RADIATION PROTECTION/RECOMMENDATIONS 
Summary of RTC activities, 1 :24722 (DHEW/FDA-76-8026) 
RADIATION PROTECTION/REGULATIONS 
7th annual national conference on radiation control: assuring 
radiation protection, April 27-May 2, 1975, Hyannis, Mass., | 
:24603 (DHEW/FDA-76-8026) 
Assuring radiation protection for the public, | :24604 
(DHEW/FDA-76-8026) 
RADIATION PROTECTION/REGULATORY GUIDES 
Radiation protection philosophy and risk estimates. NCRP 
Report 43 (1975), NAS-Beir Committee Report (1972, 
UNSCEAR Report (1972), 1 :24719 (DHEW/FDA-76-8026) 
RADIATION PROTECTION/STANDARDS 
7th annual national conference on radiation control: assuring 
radiation protection, April 27-May 2, 1975, Hyannis, Mass., | 
:24603 (DHEW/FDA-76-8026) 
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Radiation protection philosophy and risk estimates. NCRP 
Report 43 (1975), NAS-Beir Committee Report (1972, 
UNSCEAR Report (1972), 1 :24719 (DHEW/FDA-76-8026) 

RADIATION SAFETY 

See RADIATION PROTECTION 

RADIATION SOURCES ‘ 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X-RAY 
SOURCES.) 

See also ALPHA SOURCES 
GAMMA SOURCES 
X-RAY SOURCES 

RADIATION SOURCES/INVENTORIES 

Minicomputer based, controlled materials information system, | 
:22951 (UCRL-78215) 

RADIATION SOURCES/LEGAL ASPECTS 
Workshop summary reports, | :24723 (DHEW/FDA-76-8026) 

RADIATION SOURCES/LICENSING 
United States Nuclear Regulatory Commission and the 

agreement states: licensing statistics and other data, | :22962 
(NP-20933) 

RADIATION SOURCES/RADIATION HAZARDS 
Workshop summary reports, | :24723 (DHEW/FDA-76-8026) 

RADIATION SOURCES/RADIATION MONITORING 
Cobalt incident, 1 :24746 (DHEW/FDA-76-8026) 

RADIATION SOURCES/USES 
Identity card having radioactive isotope of short half-life 

(Patent), 1 :22967 

Irradiation and electrostatic separator (Patent), | :22966 

RADIATION SYNDROME 

Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 

Combined injury caused by nuclear explosions, | :24727 (LF-tr- 
123 


) 
RADIATIONS 
See also BACKGROUND RADIATION 
COSMIC RADIATION 
ELECTROMAGNETIC RADIATION 
RADIATIONS/UNITS 
— units and nomenclature. An update for solar energy, | 
:23020 
RADICALS 
See also ALKYL RADICALS 
METHYLENE RADICALS 
RADICALS/CHEMICAL REACTION KINETICS 
Radiation chemistry of high polymers. Progress report No. 6, | 
May 1975-1 May 1976, | :24087 (ORO-4059-6) 
RADIOACTIVE AEROSOLS/DIFFUSION 
Aerosol behavior modeling for fast reactor safety. Quarterly 
progress report, January-March 1976. Task 56, | :23361 
(BMI-NUREG-1946) 
Deposition of various plutonium-compound aerosols onto plant 
foliage at very low wind velocities, | :24439 (CONF-740921- ) 
Summary and concluding cc ts to deposit Pp 
1974, 1 :24501 (CONF-740921-) 
RADIOACTIVE AEROSOLS/FOLIAR UPTAKE 
Deposition of various aerosols onto plant 
foliage at very low wind velocities, | :24439 (CONF-740921-) 
RADIOACTIVE AEROSOLS/HEALTH HAZARDS 
Summary and concluding c« t position-r p 
1974, 1 :24501 (CONF-740921-) 
RADIOACTIVE AEROSOLS/RADIATION MONITORING 
Methods of analysis useful in the study of alpha-emitting and 
fissionable material-containing particles, | :24496 (CONF- 


740921-) 
RADIOACTIVE AEROSOLS/SAMPLING 
Survey of sampling techniques for defining respirable 
concentration and/or particle-size characteristics of aerosols, | 
124464 (LA-6087) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DIFFUSION 
Atmosphere-surface exchange of particulate and gaseous 
pollutants (1974). Proceedings of a symposium, Richland, 
Washington, September 4-6, 1974, 1 :24424 (CONF-740921- ) 
Deposition parameters in a continental-scale dispersion model, 
:24462 (CONF-740921-) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1966, 1 :24506 (DPST-67-302) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1967, 1 :24507 (DPST-68-302) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1968, 1 :24508 (DPST-69-302) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1969, 1 :24509 (DPST-70-302) 


Environmental monitoring at the Savannah River Plant. Annual 
report, 1970, 1 :24510 (DPST-71-302) 
RADIOACTIVE EFFLUENTS/INFORMATION SYSTEMS 

Atmospheric release advisory capability, 1 :23340 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Internal gas-proportional beta-spectrometry for measurement of 
radioactive noble gases in reactor effluents, | :24357 (CONF- 
730915-) 

RADIOACTIVE EFFLUENTS/TOXICITY 

Toxic substances in nuclear fuels (Toxic effluents from LWR 

UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
RADIOACTIVE MATERIALS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Preparation of an environmental report to support a tule making 
petition seeking an exemption for a radi g 
product, | :24784 (REG/G-6.7(Rev.1)(6-76)) 

RADIOACTIVE MATERIALS/LICENSING 

Preparation of an environmental report to support a rule making 
petition seekin ing an exemption for a radionuclide-containing 
product, :24784 (REG/G-6.7(Rev.1 )(6-76)) 

RADIOACTIVE MATERIALS/REGULATIONS 

Report of the Task Force on the measure of program 
effectiveness as related to radioactive materials, 1 :24605 
(DHEW/FDA-76-8026) 

RADIOACTIVE MATERIALS/STORAGE 

Overview of Federal agency radiation protection activities. II, 1 

:24701 (DHEW/FDA-76-8026) 
RADIOACTIVE MATERIALS/TRANSPORT 

Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 

Present and future of radioactive transport safety, 1 :22912 
(ERDA-tr- 130) 

Survey of radioactive material shipments in the United States, 1 
:22910 (BNWL-1972) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL/LEGAL ASPECTS 

Report of the Task Force on bonding and perpetual care of 
nuclear licensed activities, 1 :22934 (DHEW/FDA-76-8026) 

Tast Force report on bonding and perpetual care of nuclear 
licensed activities, 1 :22935 (DHEW/FDA-76-8026) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Thermal convection from a localized heat source in deep ocean 
sediments, 1 :22936 (SAND-76-0121) 

RADIOACTIVE WASTE DISPOSAL/RESEARCH PROGRAMS 

Electron microprobe analyses of selected samples from deep 
rock disposal experiment No. | (Study on interaction between 
molten, glass-based, nuclear waste simulant and rock), 1 
122937 (SAND-76-0153) 

RADIOACTIVE WASTE DISPOSAL/REVIEWS 

Ceramics in nuclear waste management, | :22919 (BNWL-SA- 
5757) 

RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 

Ceramic nuclear waste forms. II. A ceramic-waste composite 
prepared by hot pressing, | :22939 

Development of glass ceramics for the incorporation of fission 

products, 1 :22940 
RADIOACT IVE WASTE DISPOSAL/TRANSMUTATION 

Actinide transmutation; fission or fusion reactors studies: a 

review (In-core transmutation), 1 :23301 (CONF-760622-3) 
RADIOACTIVE WASTE FACILITIES/SAFETY 

Safety analysis report-building 3544 process waste treatment 

plant, 1 :22926 (ORNL/TM-5444) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

HTGR reprocessing wastes and development needs, | :22923 
(GA-A-13919) 

U.S. domestic high level waste management system (Spray 
solidification and fluidized-bed calcination), 1 :22918 
(BNWL-SA-5725) 

RADIOACTIVE WASTE MANAGEMENT/MEETINGS 

Proceedings of the seminar on the management of plutonium- 
contaminated solid waste held October 14-16, 1974, at 
Marcoule, France, 1 :22916 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

Waste management development technology progress 
first quarter of CY 1976, 1 :22915 (TID-27045) 

RADIOACTIVE WASTE PROCESSING/COM PACTING 

ARHCO compaction facilities packet (12 Jul 1972) 
(Engineering Materials) (Atlantic Richfield Hanford Company 
(ARHCO), 6 drawings), 1 :22928 (CAPE-2486) 

RADIOACTIVE WASTE PROCESSING/FILTRATION 
Method and apparatus for treating liquid contaminated with 
radioactive particulate solids (Patent), 1 22932 
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RADIOACTIVE WASTE PROCESSING/FLUIDIZED-BED 

COMBUSTION 

Fluidized bed incineration of radioactive waste (Transuranics), | 
:22927 (RFP-2471) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Gas cleaning test using a ceramet filter in fluidized bed 
dewatering and calcining waste solutions, | :22929 

General survey of techniques for separation and containment of 
noble gases from nuclear facilities, 1 :22920 (CONF-730915-) 

Separation of krypton from carbon dioxide and oxygen with 
molecular sieves, 1 :22922 (CONF-760822-3) 

System for disposing of radioactive water (Patent; from 7: oe 
pee in nuclear stimulation of natural gas), 1 
:2286 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Gas cleaning test using a ceramet filter in fluidized bed 

dewatering and calcining waste solutions, 1 :22929 
RADIOACTIVE WASTE PROCESSING/SAFETY 

Safety analysis report-building 3544 process waste treatment 
plant, 1 :22926 (ORNL/TM-5444) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Ceramics in nuclear waste management, | :22919 (BNWL-SA- 
5757) 

Cryolite process for the solidification of radioactive wastes 
(Patent; fluidized-bed calcination), 1 :22930 

Development of glass ceramics for the incorporation of fission 
products, 1 :22940 

Emergency fluidization and bed removal during fluidized-bed 
solidification of commercial wastes, 1 :22924 (ICP-1088) 

Final report on investigation of stability of organic materials in 
salt cake, 1 :22914 (ARH-LD-126) 

Glass and ceramic materials for the immobilization of 
megacurie- amounts of pure cesium-137 (In glass, glass- 
ceramics, zeolite, and pollucite), 1 :22917 (ARH-SA-246) 

Status report: development and evaluation of alternative 
treatment methods for commercial and ICPP high-level 
solidified wastes (Sintered glass-ceramics, metal matrices, and 
calcine-concrete incorporation), | :22925 (ICP-1089) 

U.S. domestic high level waste management system (Spray 
solidification and fluidized-bed calcination), | :22918 
(BNWL-SA-5725) 

Waste management development technology progress report 13, 
first quarter of CY 1976, 1 :22915 (TID-27045) 

RADIOACTIVE WASTE STORAGE 

Repository for fissile materials (Patent), 1 :22938 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 

a waste partitioning incentives, | :22933 (BNWL-SA- 

) 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 

RADIOACTIVE WASTES/AERIAL MONITORING 

Aerial radiological survey of the Weldon Spring Chemical Plant 
= ee Missouri) (Uranium, thorium), 1 :24540 (EGG- 

a ) 
RADIOACTIVE WASTES/COMPATIBILITY 

Sodium nitrate combustion limit tests (In salt cake), 1 :22913 
(ARH-LD-123) 

RADIOACTIVE WASTES/DISTRIBUTION 

Discharge and flow distribution, Columbia River estuary 
Transport of radio nuclides by streams, | :24584 

RADIOACTIVE WASTES/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, 1 :24504 (CONF-760806-5) 
RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 

Perspectives on radioactive releases from the nuclear fuel cycle, 

1 :24703 (DHEW/FDA-76-8026) 
RADIOACTIVE WASTES/HEAT TRANSFER 

Thermal convection from a localized heat source in deep ocean 

sediments, | :22936 (SAND-76-0121) 
RADIOACTIVE WASTES/MONITORING 

Overview of Federal agency radiation protection activities. II, 1 

:24701 (DHEW/FDA-76-8026) 
RADIOACTIVE WASTES/SAMPLING 

Self absorption and geometric correction factors for reactor off- 

= samples relative to NBS standards, | :23337 (CONF- 
30915-) 
RADIOACT IVE WASTES/WASTE DISPOSAL 

Environmental considerations and regulations, 1 :24503 (CONF- 
760542-1) 

Report of the Task Force on radioactive waste management, | 
:24538 (DHEW/FDA-76-8026) 

RADIOACTIVE WASTES/WASTE MANAGEMENT 
Report of the Task Force on radioactive waste management, | 
:24538 (DHEW/FDA-76-8026) 
RADIOACTIVITY LOGGING 
See also NEUTRON-GAMMA LOGGING 
NEUTRON-NEUTRON LOGGING 
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RADIOACTIVITY LOGGING/DATA ACQUISITION SYSTEMS 

Dual spectra well logging system and method (Patent), 1 :24381 

RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 

See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES/SAFETY ENGINEERING 

Plutonium-238 release in simulated natural environments, | 

:24781 (CONF-740921-) 
RADIOISOTOPE HEAT SOURCES 
Cold regions isotope applications, | :22982 (BNWL-1935) 
RADIOISOTOPE HEAT SOURCES/HEAT TRANSFER 
Heat transfer in **PuO, spheres, 1 :22975 (LA-6340-MS) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

*8Pu fuel form processes. Savannah River Laboratory monthly 
report, 1 :22971 (DPST-73-128-3) 

*38Py fuel form processes. Savannah River Laboratory monthly 
report, 1 :22972 (DPST-73-128-4) 

2*Py fuel form processes. Savannah River Laboratory monthly 
report, 1 :22973 (DPST-73-128-6) 

Isotopic power materials development. Quarterly progress report 
— ending March 31, 1976, 1 :22976 (ORNL/TM- 

) 

Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applications Division for A April 1976 (®SrF, 
capsules), 1 :22970 (BNWL-1845-23) 

Savannah River Laboratory monthly report: **Pu fuel form 

processes, | :22974 (DPST-76-128-4) 
RADIOISOTOPE HEAT SOURCES/SAFETY ENGINEERING 

Plutonium-238 release in simulated natural environments, | 
:24781 (CONF-740921-) 

RADIOISOTOPE SCANNERS 
Advances in nuclear imaging instrumentation, | :24338 
RADIOISOTOPE SCANNERS/CAMAC SYSTEM 

CAMAC applications in nuclear medicine at Vanderbilt: present 

status and future plans, | :24335 
RADIOISOTOPE SCANNERS/DATA PROCESSING 

Some features of an on-line data processor for nuclear imaging, 

1 :24340 
RADIOISOTOPES/BIOLOGICAL ACCUMULATION 

Radiation doses and effects estimated for aquatic biota exposed 

to radioactive releases from LWR fuel-cycle facilities, 1 


:24759 
RADIOISOTOPES/BUILDUP 
Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8026) 
RADIOISOTOPES/CHERENKOV COUNTING 
Theory and application of Cerenkov counting, | :24328 (CONF- 
760640- 
RADIOLOGICAL PERSONNEL 
Radiologist's view of the efficient use of diagnostic radiation, | 
:24705 (DHEW/FDA-76-8026) 
RADIOMETERS/RADIATION MONITORING 
Soil density meter incident, 1 :24745 (DHEW/FDA-76-8026 ) 
RADIOMETRIC GAGES 
Neutron gaging systems, | :24364 
RADIOMETRIC GAGES/MEETINGS 
Practical applications of neutron radiography and gaging. 
Symposium on nondestructive testing held at Gaithersburg, 
Md., February 10-11, 1975, 1 :24239 
RADIOMETRIC GAGES/NEUTRON SOURCES 
Neutron sources for radiography and gaging, | :24241 
RADIOMETRIC GAGES/USES 
Nuclear applications of neutron radiography and gaging, | 
124252 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
New method for the preparation of highly concentrated /sup 
99m/Tc- or /sup 113m/In-labeled radiop ticals for 
dynamic studies, | :24641 
New renal — agents of /sup 99m/Tc-compounds 
(Mice,rats), 1 :24642 
RADIOPHARMACEUTICALS/MEETINGS 
Regulation of radioactive drugs, | :24748 (DHEW/FDA-76- 
8026) 
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RADIOPHARMACEUTICALS/REGULATIONS 
ae of radioactive drugs, 1 :24748 (DHEW/FDA-76- 
26) 


eicen of the Task Force on radioph ticals, 1 :24724 
(DHEW/FDA-76-8026) 
RADIOPHARMACEUTICALS/TISSUE DISTRIBUTION 
New renal scanning agents of /sup 99m/Tc-compounds 
(Mice,rats), 1 :24642 
RADIOPHARMACEUTICALS/WASTE DISPOSAL 
Investigation of the disposal of radiopharmaceuticals in the 
— sewage system (*/sup m/Tc and ™"I in sewage), | 


RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY/AGE DEPENDENCE 

Age-dependent radiosensitivity of mouse oocytes, | :24729 

(UCRL-52081) 
RADIOSENSITIZERS/BIOLOGICAL MODELS 

Remarks on the radiation chemistry of radiation damage in cells 

(X radiation, electrons), | :24690 (CONF-750927-5) 
RADIOWAVE RADIATION/WAVE PROPAGATION 

Propagation of low and medium frequency radio waves in a coal 

seam, 1 :22592 

Natural radioactivity in the environment: the Florida phosphate 

study (Uranium, Ra), 1 :24749 (DHEW/FDA-76-8026) 
RADIUM 226/RADIATION HAZARDS 

Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 
RADIUM 226/RADIATION MONITORING 

Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 
RADIUM 228/RADIATION HAZARDS 

Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 
RADIUM 228/RADIATION MONITORING 

Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 
RADON 

Radon emanation from uranium mill tailings used as backfill in 

mines, 1 :22880 (CONF-730915-) 
RADON/ADSORPTION 

Radon adsorption by activated carbon in uranium mines, | 

:22881 (CONF-730915-) 
RADON/BIOLOGICAL RADIATION EFFECTS 

Biological effects of radon on the lung, | :24737 (CONF- 
730915-) 

Biological effects of daily inhalation of radon and its short-lived 
daughters in experimental animals (Hamsters, rats, mice), | 
:24756 (CONF-730915-) 

RADON/CHEMICAL PROPERTIES 

Overview of the physical-chemical properties of the noble gases, 

1 :24061 (CONF-730915-) 
RADON/ENVIRONMENTAL EFFECTS 

Overview of Federal agency radiation protection activities. I, | 

:24700 (DHEW/FDA-76-8026) 
RADON/HEALTH HAZARDS 

Radiation protection in uranium mines: a review, | :24740 
(CONF-730915-) 

Relation between cumulative exposure to radon-daughters, lung 
dose, and lung cancer risk, | :24736 (CONF-730915-) 

Significance of radon and its progeny as natural radiation 
sources in Sweden, | :24482 (CONF-730915-) 

RADON/INHALATION 

Biological effects of daily inhalation of radon and its short-lived 
daughters in experimental animals (Hamsters, rats, mice), | 
:24756 (CONF-730915-) 

RADON/MAXIMUM PERMISSIBLE LEVEL 
Radon protection in uranium mines, | :24741 (CONF-730915-) 
RADON/PHYSICAL PROPERTIES 

Overview of the physical-chemical properties of the noble gases, 

1 :24061 (CONF-730915-) 
RADON/RADIATION MONITORING 

Contribution of radon in natural gas to the dose from aiborne 
radon-aaughters in homes, | :24484 (CONF-730915-) 

Environmental radon, | :24481 (CONF-730915-) 

Monitoring radon concentrations in respirable air (Silicon 
semiconductor detector; etch-foil technique), | :24483 
(CONF-730915-) 

Personnel dosimetry of rador and radon-daughters, | :24743 
(CONF-730915-) 

Radon protection in uranium mines, | :24741 (CONF-730915-) 

Review of the uranium miner experience in the United States, | 
124738 (CONF-7308:5-) 

Significance of radon and its progeny as natural radiation 
sources in Sweden, | :24482 (CONF-730915-) 
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RADON/SEPARATION PROCESSES 
Chemical methods for removing xenon and radon from 
contaminated atmospheres, | :23336 (CONF-730915-) 
RADON 220/RADIATION MONITORING 
Effect of ventilation variables on breath thoron output (Dogs), 1 
:24764 (CONF-730915-) 
RADON 222/AERIAL MONITORING 
Radon-222 measurements aboard an airplane for the description 
of atmospheric diffusion, 1 :24492 (CONF-730915-) 
RADON 222/BIOLOGICAL RADIATION EFFECTS 
Biological effects of the radioactive noble gases, | :24735 
(CONF-730915-) 
RADON 222/HEALTH HAZARDS 
Radiological health significance of radon in natural gas, | 
:24739 (CONF-730915-) 
Some radiological health of radon-222 in liquified 
petroleum gas, | :24742 (CONF-730915-) 
RADON 222/RADIATION MONITORING 
Environmental radon, | :24481 (CONF-730915-) 
RADON 222/SCINTILLATION COUNTING 
Measurement of radioactive noble gases by liquid scintillation, 1 
:24037 (CONF-730915-) 
RADON 222/STANDARDS 
Environmental radiation standards considerations for krypton-85 
and radon, | :24744 (CONF-730915-) 
RADON 222/USES 
Utilization of the noble gases in studies of underground nuclear 
detonations, | :24398 (CONF-730915-) 
RADON ISOTOPES/BIOLOGICAL RADIATION EFFECTS 
Biological effects of the radioactive noble gases, | :24735 
(CONF-730915-) 
RAMSAUER EFFECT 
Preliminary total cross section measurements using a high 
temperature Ramsauer apparatus (Summary of research 
activities at ANL July 74 to June 75), 1 :24372 (ANL-75- 
60(Pt.1)) 
RAMSAUER-TOWNSEND EFFECT 
See RAMSAUER EFFECT 
RANKINE CYCLE POWER SYSTEMS/ENERGY LOSSES 
Sizing of North-South oriented solar collector fields, 1 :23051 
RANKINE CYCLE POWER SYSTEMS/SOLAR AIR 
CONDITIONERS 
Solar air conditioning systems using Rankine power cycles: 
design and test results of prototype three-ton unit, | :23082 
RANKINE CYCLE POWER SYSTEMS/THERMODYNAMICS 
Evaluation of the major and support fluid system necessary for 
the operation of a Rankine cycle ocean thermal diffference 
machine, | :23057 (NSF-RA-N-74-264) 
RANKINE CYCLE POWER SYSTEMS/WORKING FLUIDS 
Ocean thermal energy: an engineering evaluation (Baseline 
design concept), 1 :23060 
RARE EARTH COMPLEXES/REVIEWS 
Factors in the complexation of lanthanides (Ionic models; 
—— outer- and inner-sphere), 1 :24065 (ORO- 
1797-63) 
RARE EARTH COMPOUNDS/CHEMICAL PREPARATION 
Process for preparing eee microspheres 
from metal-loaded resin beads (Patent), 1 :23956 
RARE EARTH COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural considerations in the chemistry of noble gases, | 
:24060 (CONF-730915-) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
RARE EARTHS/CHEMICAL ANALYSIS 
Method of determining lanthanides in a transition element host 
(Patent; luminescence), | :24048 
RARE EARTHS/METALLURGICAL EFFECTS 
Inhibition of hydrogen embrittlement in high strength steel. 
Technical report, 1 :23795 (AD-A-014654) 
RARE EARTHS/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
RARE GASES 
See also ARGON 
HELIUM 


REACTOR COMPONENTS 


KRYPTON 
NEON 
RADON 
XENON 
RARE GASES/ADSORPTION 
Adsorption of radiokrypton on activated charcoal in the 
presence of hydrogen, | :23341 (CONF-730915- ) 
Recent advances in the adsorption of noble gases, 1 :23334 
(CONF-730915-) 
RARE GASES/BIOLOGICAL RADIATION EFFECTS 
Biological effects of the radioactive noble gases, 1 :24735 
(CONF-730915-) 
RARE GASES/DISTILLATION 


Cryogenic approach to fuel reprocessing us radioactive 


gaseo 

waste treatment, | :22921 (CONF-730915-) 
RARE GASES/DOSIMETRY 

Dosimetry for radioactive noble gases, 1 :24698 (CONF-730915- 


) 
RARE GASES/EXCITED STATES 
—— investigation of the chemistry of excited states of 
gases. Quarterly progress report, January 15, 1976-April 
1s. 1976 (Summary of research activities at Kansas State 
Univ. ), 1 :24892 (COO-2807-2) 
RARE GASES/HEALTH HAZARDS 
Physiology of the noble gases, | :24755 (CONF-730915-) 
RARE GASES/LIQUEFACTION 
Cryogenic approach to fuel reprocessing gaseo 
waste treatment, 1 :22921 (CONF-730915-) 
RARE GASES/MEETINGS 
Symposium on noble gases, September 24-28, 1973, Las Vegas, 
Nevada, | :24473 (CONF-730915-) 
RARE GASES/METABOLISM 
Physiology of the noble gases, | :24755 (CONF-730915-) 
RARE GASES/PHYSICAL PROPERTIES 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
RARE GASES/RADIATION MONITORING 
Integrated environmental modeling system for noble gas releases 
at the Savannah River Plant, 1 :24486 (CONF-730915-) 
Noble gas surveillance network, April 1972 through March 1973 
(®Kr, Xe), 1 :24488 (CONF-730915-) 
RARE GASES/RADIOECOLOGICAL CONCENTRATION 
Atmospheric concentrations of fission product noble gases 
(®Kr), 1 :24474 (CONF-730915-) 
Dosimetry for radioactive noble gases, 1 :24698 (CONF-730915) 
RARE GASES/REMOVAL 
Cryogenic adsorption systems for noble gas removal, | :23333 
(CONF-730915-) 
RARE GASES/SEPARATION PROCESSES 
Cryogenic —_ for collecting noble gases from boiling water 
reactor off-gas, 1 :23332 (CONF-730915-) 
General survey of techniques for separation and containment of 
noble gases from nuclear facilities, 1 :22920 (CONF-730915-) 
RARE GASES/SOLUBILITY 
Biological effects of the radioactive noble gases, 1 :24735 
(CONF-730915-) 
RASCHIG RINGS 
See COLUMN PACKING 
REACTIVITY/MEASURING METHODS 
Power spectral density measurements with **Cf for unreflected 
17.77-cm-dia uranium (93.2 wt % *°U) metal cylinders, 1 
123343 (CONF-760622-16) 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
GCR safety program. Quarterly progress report for the period 
ending March 31, 1976, 1 :23364 (GA-A-13899) 
REACTOR ACCIDENTS/FAULT TREE ANALYSIS 
Generalized fault tree analysis for reactor safety. Interim report 
(BAM code), | :23385 (PB-243874/5ST) 
REACTOR ACCIDENTS/RADIATION DOSES 
Computation of radiological consequences using INHEC 
computer program, | :23365 (GALTR-10INP-A) 
REACTOR ACCIDENTS/SIMULATION 
Investigation of explosions produced by dropping liquid metals 
into aqueous a, | 1 :23764 (NP-20953) 
REACTOR COMPONEN 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 


us radioactive 


REACTOR CORES 
REACTOR COMPONENTS/FAILURES_ . 
Generalized fault tree analysis for reactor safety. Interim report 
(BAM code), | :23385 (PB-243874/SST) 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
Thoughts on emerging NDE technology for the nuclear power 
industry, 1 :24259 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Operability qualifications of active seismic Category | equipment 
in nuclear plants, 1 :23395 
REACTOR COMPONENTS/STANDARDS 
Austenitic stainless steel hexagonal duct tubes for core 
components and assemblies, 1 :23291 (RDT-E-6-20T(5-76)) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
REACTOR CONTROL SYSTEMS/MATHEMATICAL MODELS 
Pressurized water reactor system model for control system 
design and analysis, 1 :23316 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/DESIGN 
Code case acceptability: ASME Section III design and 
fabrication, 1 :23295 (REG/G-1.84(Rev.6)(5-76)) 
REACTOR COOLING SYSTEMS/RADIOACTIVE WASTE 
MANAGEMENT . 
Effect of heat produced by radioactive decay on the adsorption 
characteristics of charcoal beds, 1 :23335 (CONF-730915-) 
Recent advances in the adsorption of noble gases, | :23334 
(CONF-730915-) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
a aerosol release and transport program. Quarterly 
rogress report, October-December 1975, 1 :23378 
{ORNL/NUREG/TM-9) 
REACTOR CORES/HEAT TRANSFER 
HEXEREI: a multi-channel heat conduction convection code for 
use in transient thermal hydraulic analysis of high- 
temperature, gas-cooled reactors. Interim report, | :23371 
(K/CSD/TM-1) 
REACTOR CORES/MECHANICAL VIBRATIONS 
Core barrel motion calibration factor calculation (PWR), 1 
123242 (CONF-760622-5) 
REACTOR CORES/SEISMIC EFFECTS 
OSCIL: one-dimensional spring-mass system simulator for 
seismic analysis of high temperature gas-cooled reactor core, | 
:23245 (BNL-21047) 
REACTOR CORES/STRESS ANALYSIS 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
November 1, 1975-January 31, 1976, 1 :23262 (GA-A-13815) 
REACTOR CORES/TEST FACILITIES 
Gas-cooled fast reactor program progress report for January |, 
1974-June 30, 1975, 1 :23266 (ORNL-5119) 
REACTOR FUEL ELEMENTS 
See FUEL ELEy ENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/ELECTRONIC CIRCUITS 
Logic elements for reactor period meter (Patent), 1 :23305 
Period meter for reactors (Patent), 1 :23313 
REACTOR KINETICS/COMPUTER CALCULATIONS 
Elementary introduction to finite difference equations, | :25063 
(UCRL-52067) 
REACTOR KINETICS/GROUP CONSTANTS 
LIB-IV, a library of group constants for nuclear reactor 
calculations (50-group, 101-isotope library generated with 
MINX from ENDF/B-IV), 1 :25035 (LA-6260-MS) 
REACTOR KINETICS/MULTIGROUP THEORY 
Program to solve the multigroup discrete ordinates transport 
equation in (x,y,z) geometry, | :23303 (LA-6333-MS) 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Data testing of the 126/36 neutron-gamma ENDF/B-IV coupled 
library for LMFBR core and shield anaysis, | :23258 (CONF- 
760622-17) 
REACTOR KINETICS/TRANSPORT THEORY 
Program to solve the multigroup discrete ordinates transport 
equation in (x,y,z) geometry, 1 :23303 (LA-6333-MS) 
REACTOR LICENSING 
Power Reactor Docket Information, | :23289 (NUREG/PRDI- 
76/S) 
Power Reactor Docket Information, | :23290 (NUREG/PRDI- 
76/6) 
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REACTOR LICENSING/LEGAL ASPECTS 

Indexes to Nuclear Regulatory Commission issuances, January 
19-December 1975, | :23288 (NRCI-75/INDEX-2) 

REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/MECHANICAL TESTS 

Inelastic behavior and strain tolerances of SS-304 and 316 
components for LMFBR and FFTF, | :23273 (WARD-HT- 
3045-16) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

High strain rate tensile tests of Zircaloy at 550°F (LWBR 
development program), | :23271 (WAPD-TM-1263) 

Irradiation creep and effects of stress on swelling, | :23935 
(CONF-75 1006-P2) 

Reactor materials performance predictions using damage 
functions: analysis of fluence limit uncertainties, | :23264 
(HEDL-TME-75-43) 

REACTOR MATERIALS/STRESS ANALYSIS 

Background information for interim methods of inelastic analysis 
or high-tempterature reactor components of 2 1/4 Cr-1 Mo 
steel (LMFBR, HTGR), | :23268 (ORNL/TM-5226) 

REACTOR MATERIALS/STRESSES 

Irradiation creep and effects of stress on swelling, 1 :23935 

(CONF-751006-P2) 
REACTOR OPERATION 

Browns Ferry Nuclear Power Station, Units | and 2. Semiannual 
report, July-December 1975, | :23284 (DOCKET-50259-792) 

Turkey Point Plant, Units 3 and 4. Semiannual operating report 
No. 7, July-December 1975, | :23283 (DOCKET-50250-474) 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Perspective on reactot protection system reliability, 1 :23311 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also FAULT TREE ANALYSIS 
Reactor safety study: an assessment of accident risk in U.S. 
Ce cial Nuclear Power Plants, | :24505 (DHEW/FDA- 
76-8026) 
Testimony on the California Nuclear Initiative, 1 :23461 
Testimony on the California Nuclear Initiative, 1 :23462 
REACTOR SAFETY/PLANNING 

Latest developments in emergency preparedness planning, | 
:24717 (DHEW/FDA-76-8026) 

REACTOR SAFETY/RESEARCH PROGRAMS 

GCR safety program. Quarterly progress report for the period 
ending March 31, 1976, 1 :23364 (GA-A-13899) 

High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress 
report, January 1, 1976-March 31, 1976, 1 :23379 
(ORNL/NUREG/TM-13) 

Monthly highlights for Office of Nuclear Regulatory research 

rograms at Oak Ridge National Laboratory, April 1976, 1 
:23382 (ORNL/NUREG/TM-21) 
REACTOR SIMULATORS 
Pressurized water reactor simulation on a hybrid computer, | 
123244 
REACTOR SITES/SOILS 
Soil/structure interaction at nuclear power plant sites, | :23327 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS/SPECIFICATIONS 
Specification 5853-C-10 for the FTR containment vessel and 
associated equipment for the FFTF (8 Feb 1972) 
= Materials) (Text (72 pages)), 1 :23352 (CAPE- 
11) 
REACTORS 
See also BREEDER REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
WATER COOLED REACTORS 
Part II. Nuclear energy, | :23459 
REACTORS/ENVIRONMENTAL EFFECTS 
Effects of control technology on the projected krypton-85 
environmental inventory, | :24489 (CONF-730915-) 
Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants (*Kr), 1 :24491 (CONF-730915-) 
REACTORS/GASEOUS WASTES 
Possible effects of noble gas effluents from power reactors and 
fuel reprocessing plants (™Kr), 1 :24491 (CONF-730915-) 
Production of noble gases by nuclear fission (Kr, Xe), | :24479 
(CONF-730915-) 
REACTORS/RADIATION HAZARDS 
Skeptical viewpoint of nuclear power, | :24704 (DHEW/FDA- 
76-8026) 
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REACTORS/RADIOACTIVE EFFLUENTS 

Internal gas-proportional beta-spectrometry for measurement of 
radioactive noble gases in reactor effluents, | :24357 (CONF- 
730915-) 

REACTORS/RADIOACTIVE WASTES 
Source terms for airborne effluents, | :24504 (CONF-760806-5) 
REACTORS/SITE SELECTION 

Considerations in siting long-term radioactive noble as storage 

facilities (Kr), 1 :24493 (CONF-730915-) 
REACTORS/WASTE STORAGE 

Considerations in siting long-term radioactive noble 

facilities (“Kr), 1 :24493 (CONF-730915-) 
RECOIL CHEMISTRY 

See HOT ATOM CHEMISTRY 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING (FUEL) 

See REPROCESSING 
REDOX FUEL CELLS/PLANNING 

Batteries for energy storage, | :23415 

REFINING/CATALYSTS 

Hydrocarbon conversion with an acidic multimetallic catalytic 
composite (Patent; catalysts), 1 :22787 

Process for hydrorefining a residual hydrocarbon (Patent; 
catalyst comprised of 2 to 30 wt.% Group V-B metal oxide 
and | to 25% phosphorus oxide), | :227 

REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
REFORMER PROCESSES/CATALYSTS 

Hydrocarbon conversion with a trimetallic catalytic composite 
(Patent; catalysts), 1 :22778 

Hydrocarbon conversion with an acidic multimetallic catalytic. 
composite (Patent; catalysts), 1 :22781 

REFRACTORIES/COMPARATIVE EVALUATIONS 

Coke production in a magnesite bricked oven, 1 :22414 (EUR- 

5342(Pt.1)) 
REFRACTORIES/CORROSION 

Effect of chemical attack and operational parameters on the 

wear of blast furnace refractories, 1 :22466 (FE-3731-1) 
REFRACTORIES/CORROSION RESISTANCE 

Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 

Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976 (Gasification Plant Materials), | 
:22441 (ANL-76-60) 

REFRACTORIES/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology. Sixth quarterly 
rt, January-March 1976 (Gasification Plant Materials), 1 
:22441 (ANL-76-60) 
REFRACTORIES/RESEARCH PROGRAMS 

Research being performed in the Chemistry and Materials 
Science Division of the Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico, | :23968 (LA-UR-76-1266) 

REFRACTORIES/THERMAL CONDUCTIVITY 

Development of a high-productivity silica coke oven, 1 :22413 

(EUR-5342(Pt.1)) 
REFRIGERATORS/DESIGN 

High temperature heat recovery in refrigeration (Patent), | 

123583 
REFRIGERATORS/REVIEWS 

Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report, 1 :23231 (COO-2552-6) 

REFUSE 
See SOLID WASTES 
REGENERATORS/DESIGN 

Regeneration apparatus (Patent; for spent catalyst regeneration), 

1 :22771 
REGGE CALCULUS/INCLUSIVE INTERACTIONS 

Inclusive central region in perturbative Reggeon calculus, | 

124965 
REGULATORY GUIDES/COMPARATIVE EVALUATIONS 

Radiation protection philosophy and risk estimates. NCRP 
Report 43 (1975), NAS-Beir Committee Report (1972, 
UNSCEAR Report (1972), 1 :24719 (DHEW/FDA-76-8026) 

REINFORCED CONCRETE/CORROSION RESISTANCE 

Studies on Indian fly ashes and their use in structural concrete, 1 
:22549 (BM-IC-8640) 

Uses of fly ash in a ferrocement mix design, 1 :22534 (BM-IC- 
8640) 

REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
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REINFORCED MATERIALS/FRACTURE PROPERTIES 
Application of sound-emission analysis in investigations of the 
fracture toughness of fibrous composite materials, 1 :23982 
(UCRL-Trans- 10785) 
RENE 95/CUTTING 
Failure mechanisms of superhard materials when cutting 
superalloys, | :23706 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/ENVIRONMENTAL EFFECTS 
Perspectives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 
RESEARCH REACTORS 
See also BRR REACTOR 
BSR-1 REACTOR 
.BSR-2 REACTOR 
FBRF REACTOR 
FFTF REACTOR 
NBSR REACTOR 
ZPPR REACTOR 
RESEARCH REACTORS/SPECIFICATIONS 
Standard for the development of technical specifications for 
research reactors, | :23293 
RESERVOIR ROCK/CONNATE WATER 
Displacement of reservoir brine by fresh water: four field case 
histories (Before surfactant waterflooding), 1 :22754 
RESERVOIR ROCK/COOLING 
Method of treating a high temperature formation to permit the 
use therein of temperature sensitive surfactants (Patent), | 
:22720 
RESERVOIR ROCK/EVALUATION 
Low-level radioactive gas monitor for natural gas operations 
(For tritium tracer studies), 1 :24324 (CONF-691142-1) 
Method for detecting and locating sand producing zones in 
friable, unconsolidated sandstone formations of subterranean 
formations (Patent; application of radioactive well logging 
technique), 1 :22763 
RESERVOIR ROCK/PERMEABILITY 
Method for altering permeability of a hyd 
formation (Patent; plugging high permeability z zones to force 
waterflood to tighter oil-bearing sands), 1 :22770 
Method for altering the permeability of a subterranean 
formation (Patent; injection of aqueous polymer solution and 
gelation agent), 1 :22713 
RESERVOIR ROCK/WATER REMOVAL 
Displacement of reservoir brine by fresh water: four field case 
histories (Before surfactant waterflooding), 1 :22754 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
— in retail energy prices and the Consumer Price Index, | 


123444 
RESIDUAL FUELS/CRACKING 
Process for treating heavy oil (Patent), | :22806 
RESIDUAL FUELS/DEMETALLIZATION 
Plural stage residue hydrodesulfurization process with hydrogen 
sulfide addition and removal (Patent; hydrogenation, 
desulfurization, and demetallization), 1 :22798 
RESIDUAL FUELS/DESULFURIZATION 
Hydrodesulfurization process (Patent; pore structure of 
catalysts), 1 :22796 
Plural stage residue hydrodesulfurization process with hydrogen 
sulfide addition and removal (Patent; hydrogenation, 
desulfurization, and demetallization), 1 :22798 
Process for treating heavy oil (Patent), 1 :22806 
Production of low Btu sulfur-free gas from residual oil (Patent), 
1 :23004 


RESIDUAL FUELS/GASIFICATION 
ee of low Btu sulfur-free gas from residual oil (Patent), 
RESIDUAL FUELS/REFINING 
Process for hydrorefining a residual hydrocarbon (Patent; 
catalyst comprised of 2 to 30 wt.% Group V-B metal oxide 
and | to 25% phosphorus oxide), 1 :22799 
RESIDUAL PETROLEUM 
Description of field tests to determine residual oil saturation by 
— tracer method (In watered-out reservoirs), 1 
Evaluation of waterflood residual oil saturation using log-inject- 
log procedures, | :22726 
Recent applications of the single well tracer method for 
measuring residual oil saturation (Methanol and organic acid 
esters as tracers), 1 :22727 
RESIDUES 
See also ASHES 
RESIDUES/CARBONIZATION 
Coal technology program. Quarterly p report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
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RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTORS/ELECTRIC CONDUCTIVITY 
Electrical conduction mechanisms in thick film resistors 
(Ruthenium-based resistors), 1 :24271 (SAND-76-5329) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/DATA COMPILATION 
Indices, a technique for using large spatial data bases, | :24526 
(ORNL/RUS-15) 
esource assessment (Methodology and terminology for), | 
:23451 (EPRI-ES-2) 
RESOURCES/MANAGEMENT 
Indices, a technique for using large spatial data bases, 1 :24526 
(ORNL/RUS-15) 
RESPIRATORY SYSTEM DISEASES/DIAGNOSTIC 
TECHNIQUES 
Method for recycling radioactive noble gases for functional 
pulmonary imaging, | :24627 (LBL-4759) 
RF SYSTEMS/DESIGN 
500 MHz modulation system for the 6 MeV, 700 A Astron 
Accelerator, | :24297 (UCRL-77781) 
RHENIUM/PHYSICAL RADIATION EFFECTS 
Determination of single interstitial and single vacancy migration 
temperature by electron damage rate experiments at different 
temperatures in Cu, Ag, Au, Mo, Re, | :23877 (CONF- 
751006-P1) 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
RHENIUM ALLOYS/PITTING CORROSION 
Electrochemical investigation of pitting corrosion of stainless 
chrome-nickel steels, modified by V, Si, Mo or Re (In 0.5N 
FeCl), 1 :23816 (AEC-tr-7296) 
RHODIUM/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part Il. Final report, 1 
:23710 (COM-75-11448) 
RHODIUM 104/ENERGY LEVELS 
Nuclear data sheets for A = 104, 1 :25006 
RHODIUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
RHODIUM 106/LETHAL RADIATION DOSE 
Dosimetry of internal emitters (Bata sources), | :24754 (BNWL- 
2000(Pt.4)) 
RHODIUM 106/RADIATION DOSE DISTRIBUTIONS 
Dosimetry of internal emitters (Bata sources), 1 :24754 (BNWL- 
2000( Pt.4)) 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Analogies between the tRNA —} enzymes and tRNA’s 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
RIBOSOMES/BIOSYNTHESIS 
Analogies between the tRNA and tRNA’s 
in embryonic and tumor tissues, 1 :24607 (COO-2066-27) 
RICE/NUTRITIONAL DEFICIENCY 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, 1 :24664 
Responses of Earlirose rice to iron, zinc, and BPDS when grown 
on calcareous soil, | :24675 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT/LAND RECLAMATION 
Project Rio Blanco site cleanup and restoration plan, | :24400 
(PNE-RB-76) 
RIVETS 
See FASTENERS 
A 


(Ribonucleic acid.) 
RNA/BINDING ENERGY 
Reovirus-coded polypeptides in infected cells: isolation of two 

native monomeric polypeptides with affinity for single- 
stranded and double-stranded RNA, respectively, 1 :24612 
RNA/BIOCHEMICAL REACTION KINETICS 
Analogies between the tRNA a enzymes and tRNA's 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
RNA/BIOLOGICAL VARIABILITY 
Clonal variation in albumin messenger RNA activity in 
hepatoma cells, 1 :24614 
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RNA/HYBRIDIZATION 
Transcriptional origin of Euglena chloroplast tRNAs, | :24621 
RNA/METHYLATION 
Analogies between the tRNA and tRNA's 
in embryonic and tumor tissues, 7 (COO-2066-27) 
ROADS/BUILDING MATERIALS 
Ash utilization. Proceedings of the third symposium held 
cose” Pennsylvania, March 13-15, 1973, 1 "22528 (BM- 
Bottom ash and boiler slag, | :22543 (BM-IC-8640) 
Large-tonnage uses of PFA in England and other European 
countries, | :22542 (BM-IC-8640) 
Marketing powerplant aggregates as a road base material, | 
:22547 (BM-IC-8640) 
Multiple byproduct utilization, 1 :22533 (BM-IC-8640) 
Review of current research on coal ash in the United States, | 
:22531 (BM-IC-8640) 
“s) of waste sulfate on transpo ‘72 parking lot, | :22546 (BM- 
-8640) 
Utilization of ash in stabilized base construction, | :22545 (BM- 
IC-8640) 
ROADS/SPECIFICATIONS 
Multiple byproduct utilization, | :22533 (BM-IC-8640) 
ROCK BEDS/HEAT STORAGE 
Packed bed thermal storage models for solar air heating and 
cooling systems, | :23632 
Solar heating handbook for Los Alamos, | :23065 (CONF- 
750257-1) 
ROCKS 
See also RESERVOIR ROCK 
ROCKS/AGE ESTIMATION 
Rubidium-Strontium ages of basement rocks recovered from 
DVDP hole 6, southern Victoria Land (*’Rb, ®*Sr, ®’Sr), 1 
:24790 
ROCKS/CHEMICAL ANALYSIS 
Petrographic and mineralogical characteristics of carbonate 
rocks related to sorption of sulfur oxides in flue gases, | 
:22555 (EGN-38) 
ROCKS/DENSITY 
Neutron radiation in the study of soil and rock, | :22965 
ROCKS/ELASTICITY 
Models of inelastic volume deformation for porous geologic 
materials, | :24807 (UCRL-78227) 
ROCKS/ISOTOPE DATING 
Rubidium-Strontium ages of basement rocks recovered from 
DVDP hole 6, southern Victoria Land (*’Rb, **Sr, *’Sr), 1 
:24790 
ROCKS/MATHEMATICAL MODELS 
Models of inelastic volume deformation for porous geologic 
materials, 1 :24807 (UCRL-78227) 
ROCKS/MECHANICAL PROPERTIES 
Three-dimensional finite-element analysis of a room and pillar 
= (a comparison with experiment), 1 :22571 (UCRL- 
) 
ROCKS/MELTING 
Electron microprobe analyses of selected samples from deep 
rock disposal experiment No. | (Study on interaction between 
molten, glass-based, nuclear waste simulant and rock), | 
:22937 (SAND-76-0153) 
ROCKS/MOISTURE 
Neutron radiation in the study of soil and rock, 1 :22965 
ROCKS/NEUTRON RADIOGRAPHY 
Neutron radiation in the study of soil and rock, | :22965 
ROCKS/ORIGIN 
Origin of andesite and dacite: evidence of mixing at Glass 
Mountain in California and at other circum-Pacific volcanoes, 
1 :24789 
ROCKS/PETROCHEMISTRY 
Petrographic and mineralogical characteristics of carbonate 
rocks related to sorption of sulfur oxides in flue gases, | 
:22555 (EGN-38) 
ROCKS/POROSITY 
Models of inelastic volume deformation for porous geologic 
materials, | :24807 (UCRL-78227) 
ROCKY FLATS PLANT/RADIATION MONITORING 
Interrelations of surface air concentrations and soil 
characteristics at Rocky Flats, 1 :24497 (CONF-740921-) 
Resuspension of plutonium at Rocky Flats, | :24498 (CONF- 
740921-) 
ROCKY FLATS PLANT/RADIOACTIVE WASTE 
PROCESSING 
Fluidized bed incineration of radioactive waste (Transuranics), | 
:22927 (RFP-2471) 
ROD BUNDLES/TURBULENT FLOW 
Experimental and analytical study of axial turbulent flows in an 
interior subchannel of a bare rod bundle, | :23304 


ROLLING/PHOTOELASTICITY 
Strain distribution analysis in ring upset forging and hot-rolling 
by photoplasticity, 1 :23687 (8-7-723) 
ROTARY ENGINES/DESIGN 
Rotary closed parallel cycle engine systems (Patent), | :23597 
Rotary Stirling cycle engine systems (Patent), 1 :23598 
ROTORS/TEMPERATURE DISTRIBUTION 
Computerized simulation model to predict temperature rise 
turbogenerator rotors due to unbalances, | :23196 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBIDIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
RUBIDIUM 88/ENERGY LEVELS 
Nuclear data sheets for A = 88, 1 :25005 
RUBIDIUM 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, 1 :25005 
RUBY LASERS/OPERATION 
Tunable lasers. Semiannual technical report, 1 Jan-30 Jun 1975, 
1 :24183 (AD-A-013340) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS/AIR POLLUTION 
Deposition of atmospheric lead particles to natural surfaces i - 
field experiments (Comparison of urban and rural areas), 1 
:24430 (CONF-740921-) 
RUTHENIUM/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part Il. Final report, 1 
:23710 (COM-75-11448) 
RUTHENIUM 103/FOLIAR UPTAKE 
Scale factors for foliar contamination by stratospheric sources of 
fission —* in the New England area, | :24494 (CONF. 


740921-) 
RUTHENIUM 103/RADIATION MONITORING 
Scale factors for foliar contamination by stratospheric sources of 
fission products in the New England area, | :24494 (CONF- 
740921-) 
RUTHENIUM 104/ENERGY LEVELS 
Nuclear data sheets for A = 104, 1 :25006 
RUTHENIUM 104/NUCLEAR PROPERTIES 
- Nuclear data sheets for A = 104, 1 :25006 
RUTHENIUM 106/FOLIAR UPTAKE 
Scale factors for foliar contamination by stratospheric sources of 
fission products in the New England area, 1 :24494 (CONF- 
740921-) 
RUTHENIUM 106/LETHAL RADIATION DOSE 
Dosimetry of internal emitters (Bata sources), | :24754 (BNWL- 
2000( Pt.4)) 
RUTHENIUM 106/RADIATION DOSE DISTRIBUTIONS 
Dosimetry of internal emitters (Bata sources), 1 :24754 (BNWL- 
2000( Pt.4)) 
RUTHENIUM 106/RADIATION MONITORING 
Environmental monitoring report on radiological status of the 
ground water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 
Scale factors for foliar contamination by stra 
fission products in the New England area, | 
740921-) 


es sources of 
4494 (CONF- 


SACCHAROMYCES CEREVISIAE/MUTATIONS 
Effect of genes controlling radiation sensitivity on chemically 
induced mutations in Saccharomyces cerevisiae (UV 
radiation), 1 :24695 
SACCHAROMYCES CEREVISIAE/RADIOSENSITIVITY 
Effect of genes controlling radiation sensitivity on chemically 
induced mutations in Saccharomyces cerevisiae (UV 
radiation), 1 :24695 
SACCHAROSE/ULTRACENTRIFUGATION 
Observations on the stability of sample zones in the zonal 
ultracentrifuge, 1 :24138 
SAFEGUARDS 
ign of integrated safeguards systems for nuclear facilities, 1 
:22948 (SAND-76-5648) 
SAFEGUARDS/NONDESTRUCTIVE ANALYSIS 
Nondestructive assay measurement traceability: the burden of 
proof, 1 :22952 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA TYPHIMURIUM/METABOLISM 
Analogies between the tRNA methylating enzymes and tRNA‘s 
in embryonic and tumor tissues, | :24607 (COO-2066-27) 
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SAMARIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF3, 1 :24884 
SAMARIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
SAMARIUM 153/UPTAKE 
Accumulation of europium in tumor ("*Eu, mice), | :24765 
SAMARIUM 156/ENERGY LEVELS 
Nuclear data sheets for A = 156, 1 :25008 
SAMARIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
SAMARIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic relaxation effects in PrCo; and Sm(x)nd(1-x)Cos 
induced by hydrogen and deuterium. Final report, 3 
1973-30 Sep 1974, 1 :23757 (AD-A-011779) 
SAMARIUM COMPOUNDS/DOMAIN STRUCTURE 
(LuSm);Fe/sub 5-x/Ga/sub x/O,, garnet films for small bubble 
diameters, 1 :24018 
Investigation of properties of epitaxial films of yttrium-samarium 
iron garnet, 1 :23995 
Static and dynamic properties of magnetic bubble domains in 
Sm, Ca, Ge-substituted yttrium iron garnet films (Y ;.sSmo.,Ca, 
Fe,Ge,OBY12), 1 :24015 
SAMARIUM COMPOUNDS/FABRICATION 
Device characterization of a complete set of passive bubble logic 
functional elements (( YSm)3 (GaFe);O;2 garnet), 1 :24009 
SAMARIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 
garnets, 1 :24020 
SAMARIUM COMPOUNDS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 
SAMARIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, | :24881 
SAMPLE CHANGERS/DESIGN 
Sample positioning apparatus (Patent; for alpha counting), | 
124343 
SAMPLE HOLDERS/FABRICATION 
Infiltration of metallographic specimens with metallic alloys, | 


See also AIR SAMPLERS 
SAMPLERS/DESIGN 
Method and apparatus for bottom hole testing in wells (Patent; 
oe equipment for in-situ retrieval of oil samples), | 
Variable percentage sampler (Patent; for sampling nuclear fuel 
particles for analysis), 1 :22891 
SAND/DEPOSITION 
Vertical transport of desert particulates by dust devils and clear 
thermals, | :24451 (CONF-740921-) 
SAND/NATURAL CONVECTION 
Boundary layer solutions for natural convection in porous media, 
1 :24922 (SAND-76-0075) 
SAND/PERMEABILITY 
Boundary layer solutions for natural convection in porous media, 
1 :24922 (SAND-76-0075) 
SANDIA LABORATORIES/MACHINE TOOLS 
Rebuilding machine tools at the Sandia Laboratories, 1 :24103 
(SAND-76-5628) 
SANDIA LABORATORIES/PERSONNEL 
Comparison of Sandia Laboratories Technical Institute 
equivalents and Technical Institute recruits from FY 66 
through FY 74, 1 :25149 (SAND-76-0039) 
SARCOMAS/SCINTISCANNING 
Tumor scanning with radio-lanthanide('®Yb and others), 1 
124632 
SAVANNAH RIVER PLANT/ENVIRONMENT 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1968, 1 :24508 (DPST-69-302) 
SAVANNAH RIVER PLANT/GASEOUS WASTES 
Integrated environmental modeling system for nobie gas releases 
at the Savannah River Plant, | :24486 (CONF-730915-) 
SAVANNAH RIVER PLANT/NUCLEAR MATERIALS 
MANAGEMENT 
Savannah River Plant’s Accountability Inventory Management 
System (AIMS) (Nuclear materials inventory control), | 
:22944 (DPSPU-76-30-3) 
SAVANNAH RIVER PLANT/RADIATION MONITORING 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1966, 1 :24506 (DPST-67-302) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1967, 1 :24507 (DPST-68-302) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1968, 1 :24508 (DPST-69-302) 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1969, 1 :24509 (DPST-70-302) 
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Environmental monitoring at the Savannah River Plant. Annual 
report, 1970, 1 :24510 (DPST-71-302) 
SCALE INVARIANCE/ANTINEUTRINO-NUCLEON 
INTERACTIONS 
Further data ¥ oe high-y anomaly in inelastic antineutrino 
scattering, | :24935 
SCANDIUM/BIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
SCANDIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
pomp at ANL July 74 to June 75), 1 :24866 (ANL-75- 
Pt.1)) 
SCANDIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, | :23726 
SCANDIUM/PHOTOIONIZATION 
Photoionization in the M/sub Il/ M/sub IIl/ thresholds region for 
some neutral atoms and positive ions, 1 :24873 
SCANDIUM 46/UPTAKE 
Accumulation of europium in tumor ("**Eu, mice), 1 :24765 
SCATTERING AMPLITUDES/LANDAU CURVES 
Discontinuity formulas for multiparticle amplitudes, 1 :24976 
(LBL-4812) 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Page Jackson Elementary School, Jefferson County Schools, 
Charles Town, West Virginia: low energy building; solar 
heating and cooling system; HVAC design and bid package. 
Progress report. Parts I-III, 1 :23079 (ORO-4926-1) 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Page Jackson Elementary School, Jefferson County Schools, 
Charles Town, West Virginia: low energy building; solar 
heating and cooling system; HVAC design and bid package. 
Progress report. Parts I-III, 1 :23079 (ORO-4926-1) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Page Jackson Elementary School, Jefferson County Schools, 
Charles Town, West Virginia: low energy building; solar 
heating and cooling system; HVAC design and bid package. 
Progress report. Parts I-III, 1 :23079 (ORO-4926-1) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
Automatic regional lung function testing device, | :24341 
SCINTILLATION COUNTERS/DESIGN 
High efficiency scintillation detectors (Patent; multicrystals 
incorporated in benzene-structured organic scintillator), | 
124352 
SCINTILLATION COUNTERS/PHOTOMULTIPLIERS 
Reducing gain shifts in photomultiplier tubes (Patent), 1 :24344 
SCINTISCANNING 
13!T_radio-toluidine blue: a new diagnostic agent for biliary 
function study and gallbladder scanning, | :24648 
Renal imaging with new /sup 99m/Tc-labeled compounds, | 


724650 
SCINTISCANNING/CERIUM 141 
Tumor scanning with radio-lanthanide('®Yb and others), | 
24632 
SCINTISCANNING/CESIUM 129 
Detection and evaluation of pulmonary malignancies using '*°Cs, 
1 :24635 
SCINTISCANNING/FLUORINE 18 
Kinetics of skeletal-seeking radiopharmaceuticals in man (**/sup 
m/-labeled polyphosphate, diphosphonate, pyrophosphate, 
1 :24643 
SCINTISCANNING/GADOLINIUM 153 
Tumor scanning with radio-lanthanide('*Yb and others), | 
:24632 


SCINTISCANNING/GALLIUM 67 
Tumor scanning with radio-lanthanide('®Yb and others), | 
124632 
SCINTISCANNING/GOLD 198 
Investigation of liver diseases by aid of a d 
function scintigraphy i in combination with the Ani er camera 
and a data processing system ( aa” */sup m/Tc, '*/sup m/In, 
tracer techniques), | :24631 
New and efficient method for functional and morphological 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), 1 :24638 
SCINTISCANNING/INDIUM 113 
Investigation of liver diseases by aid of a d 
function scintigraphy in combination with the Anger camera 
and a data processing system ( "I, */sup m/Tc, '*/sup m/In, 
Au tracer techniques), 1 :24631 
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New radioph ticals for organ wr ow (*/sup m/Tc, 
3/sup m/In, tracer techniques), | :2464 
Three significant advances in lung ania: (/sup 99m/Tc, 
133/sup m/In tracer techniques), 1 :24636 
SCINTISCANNING/IODINE 131 
/sup 99m/Tc-mercaptocarboxylate replacement for ''I rose 
bengal in biliary tract studies (Rats, dogs), 1 :24639 
Investigation of liver diseases by aid of a double-radionuclide 
function scintigraphy in combination with the Anger camera 
and a data processing system ( ®/sup m/Tc, '*/sup m/In, 
Au tracer techniques), 1 :24631 
New radiopharmaceuticals for organ scintigraphy (*/sup m/Tc, 
"3/sup m/In, tracer 1 :24644 
SCINTISCANNING/KRYPTON 
Evaluation of circulatory » Nal by scintigraphic angiography 
with continuous generation of krypton-81m (Dogs), | :24647 
SCINTISCANNING/LANTHANUM 140 
Tumor scanning with radio-lanthanide( ‘Yb and others), | 


124632 
SCINTISCANNING/LUTETIUM 177 
bie scanning with radio-lanthanide('®Yb and others), | 
124632 


SCINTISCANNING/RUBIDIUM 81 
Evaluation of circulatory adequacy by scintigraphic angiography 
with continuous generation of krypton-81m (Dogs), | :24647 
SCINTISCANNING/SAMARIUM 153 
Tumor scanning with radio-lanthanide('Yb and others), | 
124632 


SCINTISCANNING/SELENIUM 75 
New and efficient method for functional and morphological 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), | :24638 
SCINTISCANNING/STRONTIUM 85 
New possibilities for the exploration of bone through 
radioisotopes (**Sr, */sup m/Tc tracer techniques), | :24646 
SCINTISCANNING/SULFUR 35 
New and efficient method for functional and morphological 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), | :24638 
SCINTISCANNING/TECHNETIUM 99 
/sup 99m/Tc-mercaptocarboxylate replacement for ''I rose 
bengal in biliary tract studies (Rats, dogs), | :24639 
Computer aided differential diagnostics of organic brain lesions 
as established by camera scintigraphy and clinical examination 
(*/sup m/Tc tracer technique), | :24633 
Improved labeling procedures of /sup 99m/Tc bleomycin, | 
:24645 
Investigation of liver diseases by aid of a double-radionuclide 
function scintigraphy in combination with the Ani er camera 
and a data processing system ( */sup m/Tc, '*/sup m/In, 
Au tracer techniques), | :24631 
Kinetics of skeletal-seeking radiopharmaceuticals in man (*/sup 
polyphosphate, diphosphonate, pyrophosphate, 
), 1 
New and efmcient method for functional and morphological 
investigation of the liver with /sup 99m/Tc. Labeled 
methionine, pancreas visualization (Dogs, rats), 1 :24638 
New possibilities for the exploration of bone through 
radioisotopes (**Sr, */sup m/Tc tracer techniques), | :24646 
New radiopharmaceuticals for organ scintigraphy (*/sup m/Tc, 
"3/sup m/In, tracer techniques), 1 :24 
New renal scanning agents of /sup 99m/Tc-compounds 
(Mice,rats), 1 :24642 
Technetium-99m-6-mercaptopurine: a new p 
for cholescintigraphy (Mice, dogs), 1 :24640 
Three significant advances in lung scintigraphy (/sup 99m/Tc, 
133/sup m/In tracer techniques), 1 :24636 
SCINTISCANNING/TERBIUM 160 
Tumor scanning with radio-lanthanide('*Yb and others), | 
:24632 
SCINTISCANNING/THULIUM 170 
Tumor scanning with radio-lanthanide('Yb and others), | 


Ai. 


:24632 
SCINTISCANNING/YTTERBIUM 169 
Tumor scanning with radio-lanthanide('*Yb and others), | 
124632 
SCREWS 
See FASTENERS 
SCRUBBERS 
Method for removing SO, from gases, | :24471 
Wet scrubber apparatus, | :24472 
SCRUBBERS/DESIGN 
Process for removing particulates from a gas (Patent), | :23221 
SCRUBBERS/WASTES 
Ash utilization. Proceedings of the third symposium held at 
Pittsburgh, Pennsylvania, March 13-15, 1973, 1 :22528 (BM- 
IC-8640) 
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Properties of powerplant waste sludges, | :22541 (BM-IC-8640) 
Use of waste sulfate on transpo '72 parking lot, 1 :22546 (BM- 
IC-8640) 
SEA BED/ELECTRICAL SURVEYS 
Electrical logging systems and results of unconsolidated marine 
sediments, | :22711 
SEA BED/GEOCHEMICAL SURVEYS 
Distribution of light hydrocarbons in seafloor sediments: 
correlations between geochemistry, seismic structure, and 
possible reservoired oil and gas, | :22621 
— a seep detection for offshore oil and gas exploration, 
SEA BED/GEOPHYSICAL SURVEYS 
— system for subsea survey and mineral exploration, | 
:2261 
SEA BED/GRAVITY SURVEYS 
—— i applications of multisensor marine geophysical data, 
Trend analysis and fast fourier interpretation of marine gravity 
measurements, | :24800 
SEA BED/GROUND MOTION 
Soil response considerations in seismic design of offshore 
platforms, | :22669 
SEA BED/MAGNETIC SURVEYS 
——— applications of multisensor marine geophysical data, 
1 
Underwater copper exploration in Lake Superior II: specfic 
targets charted in 1974, 1 :24796 
SEA BED/POLLUTION 
Hydrocarbons in water and sediment samples from coal oil point 
area, offshore California, 1 :24578 
SEA BED/SEISMIC EFFECTS 
Application of concrete drilling and production caissons to 
seismic areas, | :22684 
SEA BED/SEISMIC SURVEYS 
_— in the interpretation of high resolution seismic data, | 
:2261 
= velocity as an aid to hydrocarbon recognition, | 
:22619 
Development of quantative remote acoustic indices for location 
and mapping of sea floor spoil deposits, | :24795 
Digital CDP procedures provide new capability for high 
resolution seismic data, | :24801 
High-resolution geophysical studies for resource development 
and environmental protection, | :22623 
Inferring stratigraphy from marine seismic data, | :24794 
Marine seismic survey problems resulting from ‘‘hard bottoms’’, 
1 :24803 
Mini spread (For sea bed definition and very shallow 
reflections), 1 :24802 
Precision air-gun controllers and monitor systems, | :24804 
ee applications of multisensor marine geophysical data, 


Underwater copper exploration in Lake Superior II: specfic 
targets charted in 1974, 1 :24796 

Velocity and bandwidth (In interpretation of seismic surveys of 
marine environments), | :22618 

What will we see beneath the sea (Future developments in 
seismic and acoustic exploration techniques), 1 :24797 

SEA BED/SOIL MECHANICS 

Analysis of deep-sea nodule mining-seafloor interaction, | 
:24810 

supports, | :22703 

Geotechnical considerations in foundation design of offshore 
gravity structures, | :22675 

Geotechnical properties of sea-floor sediments off the coast of 
Southern California, 1 :24787 

Material properties of submarine Mississippi delta sediments 
under simulated wave loadings, | :24788 

Observed behavior of the Ekofisk oil storage tank foundation, 1 
:22853 

Offshore gravity based oil production platform interaction with 
the sea bed, I :22676 

Pile load tests in calcareous soils conducted in 400 feet of water 
from a semi-submersible exploration rig, 1 :22859 

Probabilistic investigation of foundation design for offshore 
gravity structures, | :22674 

Site investigations for North Sea Forties Field, 1 :22637 

Stochastic dynamic response analysis of offshore platforms, with 
particular reference to gravity-type platforms, | :22683 

SEA BED/STRESS ANALYSIS 

Anchor-pile design for ocean-floor environments using finite- 
element analysis, | :22654 

Cyclic testing of soil for ocean wave loading problems, | :22702 

Parameters affecting axial capacity of piles in clays (For offshore 
platforms), 1 :22653 


SEISMIC SURVEYS/EQUIPMENT 


SEA BED/STRESSES 
Material properties of submarine Missi 
under simulated wave loadings, | :24788 
SEA BED/WELL LOGGING 
Electrical logging systems and results of unconsolidated marine 
sediments, | :22711 
SEALS/SPECIFICATIONS 
Fittings: Wilson Seal assembly (specifications) (2 Oct 1967) 
(Engineering Materials) (6 drawings and text (3 pages)), 1 
:24106 (CAPE-2483) 
S 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/CONTAMINATION 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
SEAS/FLUID FLOW 
Comparison of the accuracies of various continuous recording 
current meters for offshore use, 1 :24559 
Sea-surface drift currents, 1 :24558 
SEAS/RADIONUCLIDE MIGRATION 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
SEAS/SURFACE PROPERTIES 
Sea-surface drift currents, 1 :24558 
SEAS/TURBULENCE 
Determination of the sea surface stress and drift current by 
similarity theory, 1 :24408 (ANL-75-3(Pt.4)) 
SEAS/WATER POLLUTION 
Influx of petroleum hydrocarbons into the ocean, | :22822 
SEAS/WATER WAVES 
Microwave remote sensing of the oceans from 
(Application to offshore operations), 1 :24571 
SEAS/WIND 
Microwave remote sensing of the oceans from 
(Application to offshore operations), | :24571 
SEAWATER/CONTAMINATION 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
SEAWATER/CORROSIVE EFFECTS 
Application of corrosion resistant low-alloy steels to marine 
structures, 1 :23821 
Cathodic protection criteria for notched mild steel undergoing 
corrosion fatigue in sea water (Steel 1018), 1 :23822 
IN-787: a low alloy steel for offshore platforms and ship hull 
plate applications, | :23820 
= of fly ash in a ferrocement mix design, | :22534 (BM-IC- 
640 


) 
SEA WATER/HYDRODYNAMICS 
Hydrocarbons in water and sediment samples from coal oil point 
area, offshore California, 1 :24578 
Mass transport and dispersion off a tidal inlet, 1 :24570 
SEAWATER/NUTRIENTS 
Analysis of the thermal and nutrient properties of the condenser 
discharge plume created by an Ocean Thermal Difference 
Power Plant, | :23056 (NSF-RA- N-74-185) 
SEAWATER/RADIONUCLIDE MIGRATION 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
SEBACEOUS GLANDS 
See SKIN 
SECURITY 
Adversary characterization for security system evaluation, | 
:22945 (SAND-75-0627) 
SEDIMENTS/CHEMICAL ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
SEDIMENTS/CONTAMINATION 
Discharge and flow distribution, Columbia River estuary. 
Transport of radio nuclides by streams, | :24584 
In situ observations of the mechanisms of plutonium transfer in 
the marine environment, | :24585 (BNWL-tr-173) 
SEDIMENTS/SHEAR PROPERTIES 
Geochemistry of recent Mississippi River delta sediments: gas 
concentration and sediment stability, 1 :24568 
SEISMIC EFFECTS/MATHEMATICAL MODELS 
Earthquake response spectra for offshore structures, 1 :22670 
OSCIL: one-dimensional spring-mass system simulator for 
seismic analysis of high temperature gas-cooled reactor core, | 
:23245 (BNL-21047) 
SEISMIC EFFECTS/REGULATORY GUIDES 
Seismic specifications, regulatory guides and standards, | :23294 
SEISMIC EFFECTS/STANDARDS 
Seismic specifications, regulatory guides and standards, | :23294 
SEISMIC SURVEYS/DATA PROCESSING 
Marine seismic survey problems resulting from ‘‘hard bottoms’’, 
1 :24803 


i delta sediments 


SEISMIC SURVEYS/EQUIPMENT 
Mini spread (For sea bed definition and very shallow 
reflections), 1 :24802 
Precision air-gun controllers and monitor systems, | :24804 
SEISMIC SURVEYS/EVALUATION 
Inferring stratigraphy from marine seismic data, 1 :24794 
SEISMOGRAPHS/SPECIFICATIONS 
Study of seismicity and tectonics in New England. Fourth 
— report, May 1, 1975-July 31, 1975, 1 :24791 (COO- 
SEISMOLOGY 
Study of seismicity and tectonics in New England. F 
Seng report, May 1, 1975-July 31, 1975, 1 ote (COO- 
SEISMOLOGY/RESEARCH PROGRAMS 
Geosciences research at Los Alamos related to non-nuclear 
energy, | :23137 (LA-UR-76-1327) 
SELENIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-sirength distributions for atoms 
in the third row of the periodic table (Summary of research 
pomp at ANL July 74 to June 75), 1 :24866 (ANL-75- 
-1)) 
SELENIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
SELENIUM/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
:22565 (UCLA-12-946) 
SELENIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
SELENIUM 74/ENERGY LEVELS 
Nuclear data sheets for A = 74, 1 :25002 
SELENIUM 74/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 74, 1 :25002 
SELENIUM 75/METABOLISM 
Kinetics of selenomethionine “Se in the rat, | :24766 
SELENIUM 75/RETENTION 
Evaluation of biological half-lives of radionuclides in mouse 
organs ('Cd, “Hg, “Zn, “Se), 1 :24768 
SELENIUM 75/TISSUE DISTRIBUTION 
Evaluation of biological half-lives of radionuclides in mouse 
organs ('°Cd, **Hg, “Se), 1 :24768 
SELENIUM 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, | :25005 
SEMICONDUCTOR DIODES 
See also LIGHT EMITTING DIODES 
PHOTODIODES 
SEMICONDUCTOR DIODES/BONDING 
Effects of substrate temperature on silicon nitride cracking of 
beam lead devices during ther pression wobble bonding, 
1 :24268 (SAND-76-0098 ) 
SEMICONDUCTOR DIODES/FAILURES 
Effects of substrate temperature on silicon nitride cracking of 
beam lead devices during ther p wobble bonding, 
1 :24268 (SAND-76-0098 ) 
SEMICONDUCTOR LASERS/EFFICIENCY 
Theory of a variable-gap laser, | :24223 
SEMICONDUCTOR LASERS/PERFORMANCE 
Gallium arsenide lasing diode evaluation. Final report, | :24169 
(AD-A-01 1237) 
SEWAGE 
See LIQUID WASTES 
SEWAGE/WASTE PROCESSING 
Design of advanced desalting processes (reverse osmosis), | 
:24283 
SEWAGE SLUDGE/WASTE PROCESSING 
System for treating sludge (Patent), 1 :24285 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE OIL/CHEMICAL ANALYSIS 
Analytical chemistry pertaining to oil shale and shale oil. 
Proceedings of conference-workshop held at Washington, DC, 
June 24-25, 1974 (Includes background material involving 
geological, mining, engineering, and environmental questions), 
1 :22872 (CONF-7406121-) 
SHALE OIL/DECOMPOSITION 
Oil degradation during oil shale retorting (Effects on oil yields 
from powdered shale), 1 :22868 (UCRL-78098) 
SHEATHS (FUEL) 
See FUEL CANS 
SHF RADIATION 
See RADIOWAVE RADIATION 
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SHIELDING/COMPUTER CALCULATIONS 
Three-dimensional LMFBR shielding design and analysis code. 
Final report, 1 :23260 (COO-2467-3) 
SHIELDING/RADIATION STREAMING 
Gas-cooled fast reactor program progress report for January 1, 
1974-June 30, 1975, 1 :23266 (ORNL-5119) 
SHIELDING/REGULATIONS 
Task force’s viewpoint of the current BRH am. Gonad 
shield, Part F, 1 :24714 (DHEW/FDA-76-8026) 
SHIELDING MATERIALS/PRODUCTION 
Radiation shielding phenolic fibers and method of producing 
same (Patent), | :23987 
SHIELDS 
See also THERMAL SHIELDS 
SHIELDS/RADIATION HEATING 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report 
November |, 1975-January 31, 1976, 1 :23262 (GA-A- 13815) 
SHIPPINGPORT REACTOR/ENVIRONMENTAL IMPACT 
STATEMENTS 
Light Water Breeder Reactor Program. Final environmental 
statement. Volume 2. Operation of LWBR core in 
Shippingport Atomic Power Station, | :23321 (ERDA- 
I 


See also TANKER SHIPS 
SHIPS/CRANES 
Design, construction and operation of the first 2000-ton offshore 
crane ship, | :22679 
SHIPS/DESIGN 
Reel pipelay ship: a new concept, | :22843 
SHIPS/DYNAMIC LOADS 
Application and extension of ship motion theory to prediction of 
motions and loads of various types of offshore platforms, 1! 


:22650 
SHIPS/LIQUID WASTES 
Separation and monitoring of oily bilge water, | :24580 
SHIPS/MOORINGS 
Automatic winch control system for a pipe lay barge, | :22841 
SHIPS/MOTION 
Application and extension of ship motion theory to prediction of 
motions and loads of various types of offshore platforms, | 


:22650 
SHIPS/OPERATION 
Reel pipelay ship: a new concept, | :22843 
SHIPS/PROPULSION 
Switchgear investigations for a 400-hp c.c. superconductive 
propulsion system. Research and development report, | 
:23559 (AD-A-014872) 
SHOCK WAVES 
Shock formation in large amplitude waves due to relativistic 
electron mass variation. Technical report, 1 :25125 (AD-A- 
013332) 
SHOCK WAVES/BIOLOGICAL EFFECTS 
Combined injury caused by nuclear explosions, | :24727 (LF-tr- 


123) 
SI SEMICONDUCTOR DETECTORS/CALIBRATION 

X-ray detector calibrations in the 280-eV to 100-keV energy 
range, 1 :24332 (UCRL-78111) 

SIGMA MINUS/MAGNETIC DIPOLE MOMENTS 
New Measurement of the A~ magnetic moment, | :24943 
SILICA/MONITORING 

Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, July 1, 1975-June 30, 1976, 1 :24549 (COO- 
2003-26) 

SILICIC ACID/CHEMICAL ANALYSIS 

Molybdate reactions of defined silicic acids, 1 :24032 (ORNL-tr- 

4049) 
SILICON/ANODIZATION 

Bulk stain effect in silicon substrates HF interaction with boron 
diffused silicon. Final technical report, 6 Feb 1974-5 Feb 
1975, 1 :24021 (AD-A-013110) 

SILICON/CHEMICAL VAPOR DEPOSITION 

Spectrally selective surfaces for high-temperature photothermal 

solar energy conversion, | :23117 
SILICON/CRYSTAL GROWTH 

Silicon ribbon growth by a capillary action shaping technique. 
Quarterly progress report No. 3, March 15, 1976, 1 :23035 
(ERDA/JPL/954144-76/1) 

Silicon thin film crystallization and solar cell fabrication. 
Quarterly progress report No. 1, March-May 1976, | :23037 
(QR-10045-1) 

Solar energy: approach to technology, | :23509 

SILICON/ECOLOGICAL CONCENTRATION 

Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 


SEISMIC SURVEYS/EQUIPMENT 1928 


SILICON/ION COLLISIONS 

Differences in the production of noncharacteristic radiation in 
gaseous and solid targets, 1 :24908 

SILICON/ION-ATOM COLLISIONS 

Differences in the production of noncharacteristic radiation in 
gaseous and solid targets, | :24908 

lon-excited vuv radiation from solid targets (4.5-MeV, He, Ne, 
Ar ions, 3.0-MeV Kr ions), | :24898 

SILICON/PHYSICAL RADIATION EFFECTS 

Crystal properties as influenced by crystallographic 
imperfections. High-energy ion implantation. Final report, | 
Jul 1973-30 Nov 1974, 1 :24023 (AD-A-012554) 

Relaxation studies of thin films and ion-implanted materials. 
Final report, 15 Apr 1972-31 May 1975, 1 :23829 (AD-A- 
015595) 

SILICON/POSITRON CHANNELING 

Channeling and coherent bremsstrahlung effects for relativistic 
positrons and electrons (16 to 28 MeV, orientation), 1 :25028 
(UCID-17110) 

SILICON 28/NUCLEAR DEFORMATION 
Deformation lengths from scattering of strongly interacting 
projectiles, 1 :24987 (COO-2130-200) 
SILICON ALLOYS/BONDING 
Aluminum for bonding Si-Ge alloys to graphite (Patent), | 
123544 
SILICON ALLOYS/HARDNESS 
Dual-hardness titanium alloy composite armor, | :23752 
SILICON ALLOYS/PITTING CORROSION 

Electrochemical investigation of pitting corrosion of stainless 
chrome-nickel steels, modified by V, Si, Mo or Re (In 0.5N 
FeCl;), 1 :23816 (AEC-tr-7296) 

SILICON CARBIDES/CHEMICAL VAPOR DEPOSITION 

Structure of chemical vapor deposited silicon carbide, 1 :23950 
(GA-A-13845) 

SILICON CARBIDES/CRYSTAL STRUCTURE 

Optical diffraction study of the stacking sequences in silicon 
carbide, 1 :23959 (LBL-4971) 

SILICON COMPOUNDS/DOMAIN STRUCTURE 

High speed bubble garnets based on large gyromagnetic ratios 
(high g) (Euy.45 Y 9-45C 1-1 F Go-5012 films), 1 :24014 

SILICON IONS/ION-ATOM COLLISIONS 

Differences in the production of noncharacteristic radiation in 

gaseous and solid targets, 1 :24908 
SILICON OXIDES 

See also QUARTZ 
SILICON OXIDES/CATALYTIC EFFECTS 

Hydrocarbon conversion with catalyst of SBF; on silica (Patent; 
catalyst preparation), 1 :22719 

SILICON OXIDES/ELECTRON COLLISIONS 

Photoemission and energy loss spectroscopy of oxide formation 

on Si and Ge surfaces, 1 :24853 
SILICON OXIDES/PHOTOEMISSION 

Photoemission and energy loss spectroscopy of oxide formation 

on Si and Ge surfaces, 1 :24853 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 

Radiation and charge injection in Al,O; using new techniques. 
Interim report, 17 Dec 1973-16 Jun 1974, 1 :24022 (AD- 
923932) 

SILICON SOLAR CELLS 
Solar energy: approach to technology, | :23509 
SILICON SOLAR CELLS/CALIBRATION 
High altitude calibration of solar cells using rockets, 1 :23038 
SILICON SOLAR CELLS/COST 
Assessment of the technology required to develop photovoltaic 
wer systems for large-scale national energy applications, | 
123043 (NSF-RA-N-74-072) 

Silicon ribbon growth by a capillary action shaping technique. 
Quarterly progress report No. 3, March 15, 1976, 1 :23035 
(ERDA/JPL/954 144-76/1) 

SILICON SOLAR CELLS/FABRICATION 

Development of methods and procedures for high rate og 
energy expenditure fabrication of solar cells. Quarte 
Pp report No. 2, January 1-March 31, 1976, 1 35036 
(ERDA/JPL/954289-76/ 1) 

Silicon thin film crystallization and solar cell fabrication. 
Quarterly progress report No. 1, March-May 1976, | :23037 
(QR-10045-1) 

SILICONES/NONDESTRUCTIVE TESTING 

Application of Yerzley mechanical oscillograph to testing of 
Y3333 cellular silicone (progress report 1) (Density; 
thickness; resilience; effective dynamic modulus), 1 :24003 
(UCID-17080) 

SILICONES/SURFACE FINISHING 
Two techniques for characterizing surfaces for adhesive bonding, 
1 :23690 (SAND-76-0137) 
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SKELETON/NEOPLASMS 


SILVER/BREMSSTRAHLUNG 

Microscopic mechanism of coherent surface Bremsstrahlung, | 
:24860 

SILVER/CARBON 12 REACTIONS 

Deexcitation processes in nuclear reactions, | :25014 (COO- 
1505-84) 

SILVER/ELECTRON COLLISIONS 

Microscopic mechanism of coherent surface Bremsstrahlung, | 
:24860 

SILVER/PHYSICAL RADIATION EFFECTS 

Determination of threshold displacement energies by high 
voltage electron microscopy, | :23836 (CONF-751006-P1) 

Determination of single interstitial and single vacancy migration 
temperature by electron damage rate experiments at different 
temperatures in Cu, Ag, Au, Mo, Re, | :23877 (CONF- 
751006-P1) 

Energetic displacement cascades at elevated temperature (Self 
ion bombardment), | :23841 (CONF-751006-P1) 

Radiation annealing in Ag and Au due to energetic displacement 
cascades (150 keV protons and approximately 540 keV self- 
ions), 1 :23917 (CONF-751006-P2) 

Self-diffusion in silver under electron irradiation, 1 :23920 
(CONF-751006-P2) 

Stage III dislocation pinning in silver resulting from gamma 
radiation, 1 :23912 (CONF-751006-P2) 

SILVER/REFLECTIVITY 

Electroreflectance of single crystal metals, 1 :23777 
SILVER/X-RAY FLUORESCENCE ANALYSIS 

In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
SILVER 104/ENERGY LEVELS 

Nuclear data sheets for A = 104, 1 :25006 
SILVER 104/NUCLEAR PROPERTIES 

Nuclear data sheets for A = 104, 1 :25006 
SILVER ALLOYS 

See also SILVER BASE ALLOYS 

SILVER ALLOYS/INTERSTITIALS 

Moessbauer studies of interstitials in fcc metals, 1 :23717 
(CONF-751006-P1) 

SILVER BASE ALLOYS/PHYSICAL RADIATION EFFECTS 

Enhanced atomic mobility due to low dose neutron irradiation as 
measured in a *°Ag at % Zn alloy by Zener relaxation 
methods, | :23918 (CONF-751006-P2) 

Radiation-induced solute segregation (Ag-Zn), 1 :23938 (CONF- 
760421-10) 

SILVER-ZINC BATTERIES/ANODES 

Elastomer-bonded zinc dust electrodes used for high-rate 

secondary zinc-silver oxide batteries., | :23425 
SIMULATION/MEETINGS 

Modeling and simulation. Volume 6, Part 1. Proceedings of the 
Sixth Annual Pittsburgh Conference held April 24- 28 1975, 
in Pittsburgh, Pennsylvania, 1 :23436 

SIMULATORS 
See also REACTOR SIMULATORS 
SIMULATORS/SOLAR HEATING SYSTEMS 

Hybrid simulation of solar HVAC system for house retro-fit 

design, 1 :23080 (TID-27009) 
SINGLE-PARTICLE MODES/POLARIZATION 

Polarization of single-particle states involved in heavy ion 

transfer reactions, 1 :25019 (LBL-5008) 
SITE SELECTION 
Nuclear energy center site survey: fuel cycle studies, 1 :23325 
(BNWL-B-456) 
SITES (REACTOR) 
See REACTOR SITES 
SKAGIT-1 REACTOR/ENGINEERED SAFETY SYSTEMS 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
SKAGIT-1 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
SKAGIT-1 REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

SKAGIT-2 REACTOR/ENGINEERED SAFETY SYSTEMS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

SKAGIT-2 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
SKAGIT-2 REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

SKELETAL DISEASES/DIAGNOSTIC TECHNIQUES 

Applications of neutron radiography to histopathology, | :24656 

SKELETON/INJURIES 

New possibilities for the exploration of bone through 

radioisotopes (**Sr, */sup m/Tc tracer techniques), | :24646 


SKELETON/NEOPLASMS 


SKELETON/NEOPLASMS 
New possibilities for the exploration of bone through 
radioisotopes */sup m/Tc tracer techniques), 1 :24646 
SKELETON/SCINTISCANNING 
Kinetics of skeletal-seeking radiopharmaceuticals in man (*/sup 
m/-labeled polyphosphate, diphosphonate, pyrophosphate, 
1 :24643 
New possibilities for the exploration of bone through 
radioisotopes */sup m/Tc tracer techniques), 1 :24646 
SKIMMERS/DESIGN 
a in France of an offshore oil spill pick-up system, 1 
Lockheed offshore oil recovery system, | :22818 
SKIMMERS/PERFORMANCE 
Hydrodynamic problems in oil spill control and removal, | 
:22826 


SKIMMERS/PERFORMANCE TESTING 
Development in France of an offshore oil spill pick-up system, 1 
:22828 
we oil recovery systems development and testing, | 
Lockheed offshore oil recovery system, 1 :22818 
U.S. Coast Guard fast current oil removal system development 
program, | :22825 


SKIN/BIOLOGICAL RADIATION EFFECTS 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
SKIN/CONTAMINATION 
Kerr-McGee incident (Plutonium contamination of employee 
and her apartment), | :24747 (DHEW/FDA-76-8026) 
SKIN/RADIATION DOSES 
Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
SKIN/RADIATION INJURIES 
Case of external cesium-137 exposure of rare anatomical 
localization, 1 :24752 
SKIN/RADIONUCLIDE KINETICS 
Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, 1 :24762 (CONF-730915-) 
SKIN/TRANSPLANTS 
Immunologic studies of canine bone marrow chimeras (Gamma 
radiation), 1 :24732 
SKIN DISEASES/BIOLOGICAL REPAIR 
Altered apurinic DNA endonuclease activity in group A and 
group D xeroderma pigmentosum fibroblasts, | :24611 
SKYLAB 
Catalogue of satellite photography of the active volcanoes of the 
world, 1 :24523 (LA-6297-MS) 
SLABS/EXPLOSIONS 
Series solution of one-dimensional stationary thermal explosion 
problems, | :24231 (SAND-76-0247) 
SLAGS/CORROSIVE EFFECTS 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976 (Gasification Plant Materials), 1 
:22441 (ANL-76-60) 
SLAGS/USES 
Bottom ash and boiler slag, 1 :22543 (BM-IC-8640) 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 
See SLURRIES 
SLUDGES/CHEMICAL COMPOSITION 
Properties of powerplant waste sludges, 1 :22541 (BM-IC-8640) 
SLUDGES/USES 
Multiple byproduct utilization, 1 :22533 (BM-IC-8640) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/DENSITY 
Measurement of consistency of pulpwood-water slurry based on 
neutron slowing-down and diffusion, | :24366 
SMOKES/DENSITY 
H.C., N.B.S., LLL smoke density chamber (Mellin heater) (14 
Jan 1976) (Engineering Materials) (7 drawings), 1 :24107 
(CAPE-2481) 
SODIUM/BUBBLE GROWTH 
Summary report (Bubble nucleation in sodium; LMFBR), ! 
:23270 (PB-244254) 
SODIUM/CHEMICAL ANALYSIS 
Monitoring and measurement of oxygen concentrations in liquid 
sodium, 1 :24028 (CONF-760503-4) 
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SODIUM/COMBUSTION 
Survey of supression of sodium fires in liquid metal fast breeder 
reactors, | :23363 (ERDA-76-70) 
SODIUM/CORROSIVE EFFECTS 
Compatibility of ferritic steels in a sodium environment 
(Carburization-decarburization at 550 to 700°C), 1 :23796 
(CONF-760503-11) 
Effect of sodium on the creep-rupture behavior of type 304 
stainless steel, 1 :23734 (CONF-760503-1) 
Influence of sodium on the low-cycle fatigue behavior of types 
304 and 316 stainless steel, 1 :23735 (CONF-760503-2) 
SODIUM/ELECTRON COLLISIONS 
Inelastic electron scattering measurements of soft x-ray 
thresholds and plasmons, | :24857 
SODIUM/MONITORING 
Monitoring and measurement of oxygen concentrations in liquid 
sodium, | :24028 (CONF-760503-4) 
SODIUM 23 TARGET/NEUTRON REACTIONS 
Measurement of the neutron total cross section of sodium (40 
keV to 20 MeV), | :24991 (CONF-760622-12) 
Nuclear reactions induced in Nal bt 12.6- to 18.2-MeV 
neutrons, | :24992 (ORNL-tr-4113) 
SODIUM BROMIDES/RADIOLYSIS 
Reduction of dimensionality in radical decay kinetics induced by 
micellar systems (Electron pulse radiolysis; 
cetyltrimethylammonium bromide; examination and separation 
of bulk vs surface diffusion), 1 :24090 
SODIUM CHLORIDES/CORROSIVE EFFECTS 
Effect of thin electrodeposited nickel coatings on the corrosion 
behavior of U-0.75 Ti, 1 :23826 
Effects of graphite-epoxy composite materials on the corrosion 
per nnn of aircraft alloys. Phase report, 1 :23793 (AD-A- 
10127) 
SODIUM CHLORIDES/QUANTITATIVE CHEMICAL 
ANALYSIS 
Zeeman atomic absorption determination of lead with a dual 
chamber furnace, | :24049 
SODIUM COMPOUNDS/SUPERCONDUCTIVITY 
Persistent currents in sodium cholate. Progress report, | :23998 
(AD-A-016124) 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Model of a hydraulic coupling as used for analysis of the coolant 
pump drive for a sodium-cooled nuclear reactor, | :23277 
SODIUM FLUORIDES/PHOTOEMISSION 
Photoemission studies of NaF and KF in the 12 to 23 eV region, 
1 :24882 
SODIUM NITRATES/COMBUSTION 
Sodium nitrate combustion limit tests (In salt cake), 1 :22913 
(ARH-LD-123) 
SODIUM OXIDES/CRYSTAL STRUCTURE 
Crystal structure studies of tetragonal sodium tungsten bronzes, 
Na/sub x/WQs. I. Nap 33WO; and Nao 4gWOsz, | :23961 
SODIUM OXIDES/DIFFUSION 
Aerosol behavior modeling for fast reactor safety. Quarterly 
progress report, January-March 1976. Task 56, | :23361 
(BMI-NUREG- 1946) 
SODIUM PERCHLORATES/BIOLOGICAL EFFECTS 
Localization and radiotoxicity of Na/sup 99m/TcO, in the mouse 
fetus, 1 :24769 
SODIUM PHOSPHATES/THERMODYNAMIC PROPERTIES 
Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, June 1, 1974-July 31, 1975, 1 :23411 
(NSF/RANN/SE/P- 416 180-000/FR/75/1 ) 
SODIUM-SULFUR BATTERIES/CATHODES 
Cathode cell casing portion, a cell casing, and a hermetically 
sealed sodium-sulfur cell (Patent), 1 :23434 
SODIUM-SULFUR BATTERIES/CONTAINERS 
Cathode cell casing portion, a cell casing, and a hermetically 
sealed sodium-sulfur cell (Patent), | :23434 
SODIUM-SULFUR BATTERIES/DESIGN 
Electrochemical cells having a liquid alkali metal electrode and 
solid electrolyte (Patent; reservoir above solid electrolyte tube 
to hold increasing volume of cathodic reactant), | :23417 
SODIUM-SULFUR BATTERIES/PERFORMANCE 
Batteries for energy storage, | :23415 
SOILS/CHEMICAL PROPERTIES 
Effect upon soil properties of utilization of plant residue for fuel 
energy (Removal of crop residues), 1 :24524 (NP-20954) 
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SOILS/CONTAMINATION 

Contamination limits for real and personal property. Progress 
report, July-December 1975 (Plutonium and lead isotopes), | 
24541 (LA-6337-PR) 

Relation between soil contamination and lung burden, and 
implications to resuspension experimental design, | :24500 
(CONF-740921-) 

Studies on the behavior and distribution of uranium in the 
environment. Leachability of uranium in soil, 1 :24543 
(ORNL-tr-4 163) 

SOILS/COOLING 

Ecological effects of local soil cooling or heating, 1 :24528 
SOILS/DENSITY 

Neutron radiation in the study of soil and rock, | :22965 
SOILS/ELASTICITY 

Models of inelastic volume deformation for porous geologic 
materials, 1 :24807 (UCRL-78227) 

SOILS/EROSION 

Model for predicting the redistribution of particulate 
contaminants from soil surfaces, 1 :24530 (CONF-740921-) 

Soil erodibility, soil erosion, and revegetation following wildlife 
in a shrub-steppe community, | :24544 (CONF-740921-) 

ic model for momentum transfer in wind erosion: a 
surface renewal concept, | :24452 (CONF-740921-) 

Wind erosion equation: development, application, and 
limitations, 1 :24529 (CONF-740921-) 

SOILS/FERTILIZERS 
“Fe isotope dilution methods to determine labile Fe in soil and 
Fe uptake from fertilizer sources, | :24673 
SOILS/HEATING 
Ecological effects of local soil cooling or heating, 1 :24528 
SOILS/MATHEMATICAL MODELS 
Models of inelastic volume deformation for porous geologic 
materials, 1 :24807 (UCRL-78227) 
SOILS/MOISTURE 
Neutron radiation in the study of soil and rock, 1 :22965 
SOILS/MONITORING 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

SOILS/NEUTRON RADIOGRAPHY 
Neutron radiation in the study of soil and rock, 1 :22965 
SOILS/PARTICLE RESUSPENSION 

Relation between soil contamination and lung burden, and 
implications to resuspension experimental design, 1 :24500 
(CONF-740921-) 

Resuspended bacteria from desert soil, 1 :24780 (CONF- 
740921-) 

SOILS/PARTICLES 

Generation of secondary particles from single large soil particles 

upon impact, | :24457 (CONF-740921-) 
SOILS/PHYSICAL PROPERTIES 

Effect upon soil properties of utilization of plant residue for fuel 
energy (Removal of crop residues), 1 :24524 (NP-20954) 

Two-way communication with an earth penetrator, | :24133 

SOILS/POROSITY 
Models of inelastic volume deformation for porous geologic 
materials, 1 :24807 (UCRL-78227) 
SOILS/PRODUCTIVITY 
Basic soil benefits from ash utilization, 1 :22552 (BM-IC-8640) 
SOILS/RADIATION MONITORING 

Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 

Experimental studies on the resuspension of plutonium from 
, = sources at the Nevada Test Site, 1 :24536 (CONF- 

'40921-) 
SOILS/RADIONUCLIDE MIGRATION 

Model for absorption and release of gaseous materials by forest 

canopies (Tritium), 1 :24539 (DP-MS-75-128) 
SOILS/SAMPLING 

Interrelations of surface air concentrations and soil 
characteristics at Rocky Flats, 1 :24497 (CONF-740921-) 

Sampling of soils for radioactivity: philosophy, experience, and 
results (Pu in desert regions), t :24535 (CONF-740921-) 

Statistical design aspects of sampling soil for plutonium, 1 
24534 (CONF.740921- ) 

SOILS/SULFUR 

Banding of sulfur and sulfuric acid in soil in which iron- 

inefficient plants were grown, | :24664 
SOILS/SULFURIC ACID 

Banding of sulfur and sulfuric acid in soil in which iron- 

inefficient plants were grown, | :24664 
SOLAR AIR CONDITIONERS/COMPARATIVE EVALUATIONS 

Coefficient of performance for solar-powered space cooling 

systems, | :23067 (CONF-760618-1) 


SOLAR CELLS/EFFICIENCY 


SOLAR AIR CONDITIONERS/DESIGN 

Description of the Solar-MEC field test installation, 1 :23066 
(CONF-7507 12-13) 

Page Jackson Elementary School, Jefferson County Schools, 
Charles Town, West Virginia: low ener building; solar 
heating and cooling system; HVAC design and bid package. 
Pro report. Parts I-III, 1 :23079 (ORO-4926-1) 

Solar house design program validation. Progress report No. 1, |! 
:23068 (COO-2928-1) 

University of Florida solar-powered intermittent ammonia/water 

absorption air conditioner, 1 :23085 
SOLAR AIR CONDITIONERS/ENERGY CONSUMPTION 

University of Florida solar-powered intermittent ammonia/water 

absorption air conditioner, | :23085 
SOLAR AIR CONDITIONERS/PERFORMANCE 

Coefficient of performance for solar-powered space cooling 
systems, 1 :23067 (CONF-760618-1) 

Description of the Solar-MEC field test installation, 1 :23066 
(CONF-7507 12-13) 

Modeling of solar absorption air conditioning, | :23083 

Proposed test and evaluation plan, commercial buildings, | 
:23072 (COO/2683-76/9) 

SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 

Solar air conditioning systems using Rankine power cycles: 
design and test results of prototype three-ton unit, 1 :23082 

SOLAR AIR CONDITIONING 
re) management plan, commercial buildings, 1 :23071 
(COO/2683-76/8) 
Solar energy: basic concepts, | :23508 
SOLAR AIR CONDITIONING/DATA ACQUISITION 

Proposed test and evaluation plan, commercial buildings, | 
:23072 (COO/2683-76/9) 

SOLAR AIR CONDITIONING/ECONOMICS 

Impact of tax incentives and auxiliary fuel prices on the 
utilization rate of solar energy space conditioning, 1 :23075 
(NP-20876) 

SOLAR AIR CONDITIONING/FORECASTING 

Impact of tax incentives and auxiliary fuel prices on the 
pot rate of solar energy space conditioning, | :23075 
(NP- 6) 

SOLAR AIR CONDITIONING/HEAT STORAGE 

Packed bed thermal storage models for solar air heating and 
cooling systems, | :23032 

Research on solar energy storage subsystems utilizing the latent 
heat of phase change of paraffin hydrocarbons for the heating 
and cooling of buildings. Semi-annual report, September 1, 
1974-March 31, 1975, 1 :23031 (NSF-RA-N-75-055) 

SOLAR AIR CONDITIONING/MATHEMATICAL MODELS 

Modeling of solar absorption air conditioning, | :23083 

SOLAR AIR CONDITIONING/PLANNING 

ERDA solar heating and cooling demonstration p 
structure. Final report, 1 :23074 (ERDA-76-81) 

General Electric Company proposed management plan, 
commercial buildings, National Solar Demonstration Program, 
1 :23069 (COO/2683-76/3) 

General Electric Company proposed demonstration Projects 
Matrix, commercial buildings, National Solar Demonstration 
Program, | :23070 (COO/2683-76/5) 

SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 

Proposed demonstration projects matrix, commercial buildings, 1 
:23073 (COO/2683-76/10) 

SOLAR AIR CONDITIONING/THERMODYNAMIC CYCLES 

Modeling of solar absorption air conditioning, 1 :23083 

SOLAR AIR HEATERS/DESIGN 

Solar heating handbook for Los Alamos, | :23065 (CONF- 
750257-1) 

SOLAR ATMOSPHERE/MAGNETIC FIELDS 

Force-free magnetic fields and solar activity. Interim report 
(Methods for calculating field structures), 1 :24820 (AD-A- 
013778/6ST) 

— free magnetic fields and solar activity, 1 :24823 (AD-A- 

16566) 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 

Accelerated outdoor weathering employing natural sunshine, | 
:23105 

SOLAR CELL ARRAYS/POWER CONDITIONING CIRCUITS 

Energy storage and power conditioning aspects of photovoltaic 
solar power systems. Volume I. First quarterly report, | 
:23042 (COO/2748-75/T1) 

SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 

Development of the compound parabolic collector for photo- 
thermal and photo-voltaic applications, 1 :23116 

SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Solar energy: basic concepts, | :23508 


SOLAR CELLS/EFFICIENCY 


SOLAR CELLS/EFFICIENCY 
Solar energy: approach to technology, | :23509 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/COMPARATIVE EVALUATIONS 
Comparative technical evaluation of solar collectors, 1 :23115 
SOLAR COLLECTORS/COVERINGS 
Review of SCC in solar energy utilization systems, 1 :23034 
(ERDA-76-98) 
SOLAR COLLECTORS/DESIGN 
FES Delta focusing solar collector, | :23114 
= — system employing supercooled fluids (Patent), 1 
SOLAR COLLECTORS/EFFICIENCY 
Method for estimating hourly averages of diffuse and direct solar 
pg ony! under a layer of scattered clouds, 1 :24407 (ANL- 
(Pt.4)) 
SOLAR COLLECTORS/MEETINGS 
Optics in solar energy utilization. Volume 68. Proceedings of the 
Society of Photo-Optical Instrumentation Engineers, August 
21-22, 1975, San Diego, California, 1 :23110 
SOLAR COLLECT: ORS/OPTICAL PROPERTIES 
Current status and future prospects of non-tracking solar 
collectors, 1 :23111 
SOLAR COLLECTORS/PERFORMANCE 
Current status and future prospects of non-tracking solar 
collectors, 1 :23111 
FES Delta focusing solar collector, 1 :23114 
Performance and optimization of a cylindrical-parabola 
collector, 1 :23123 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Solar collector performance evaluation with the NASA-Lewis 
solar simulator. Results for an all-glass evacuated-tubular 
selectively-coated collector with a diffuse reflector, | :23098 
(NASA-TM-X-71695) 
SOLAR COLLECTORS/SOLAR SIMULATORS 
Solar collector performance evaluation with the NASA-Lewis 
solar simulator. Results for an all-glass evacuated-tubular 
selectively-coated collector with a diffuse reflector, 1 :23098 
(NASA-TM-X-71695) 
SOLAR COLLECTORS/STRESS CORROSION 
Review of SCC in solar energy utilization systems, | :23034 
(ERDA-76-98) 
SOLAR CONCENTRATORS/ABSORPTION 
Solar concentrators with maximal concentration for cylindrical 
absorbers, 1 :23127 
SOLAR CONCENTRATORS/COMPARATIVE EVALUATIONS 
Comparison of solar concentrators, | :23122 
SOLAR CONCENTRATORS/DESIGN 
Development of the compound parabolic collector for photo- 
thermal and photo-voltaic applications, 1 :23116 
SOLAR CONCENTRATORS/MATHEMATICAL MODELS 
Mathematical model for the design of an optimum stationary 
solar energy collector, | :23113 
SOLAR CONCENTRATORS/PERFORMANCE 
Comparison of solar concentrators, 1 :23122 
SOLAR CONCENTRATORS/PERFORMANCE TESTING 
Accelerated outdoor weathering employing natural sunshine, | 
23105 
SOLAR CONCENTRATORS/RESEARCH PROGRAMS 
Solar energy concentration. Progress report, July 1, 1975-March 
31, 1976, 1 :23095 (COO-2446-7) 
SOLAR CONCENTRATORS/SIZE 
Sizing of North-South oriented solar collector fields, 1 :23051 
SOLAR CONSTANT/DATA 
Instrumentation for measurements of solar irradiance and 
atmospheric optical properties, 1 :23024 
SOLAR COOKERS/DESIGN 
Heat transfer aspects of a solar powered cooking device with 24- 
hour service, 1 :230' 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR CORONA/CHEMICAL COMPOSITION 
The relative abundance of neon and magnesium in the solar 
corona. Interim report, | :24822 (AD-A-016528) 
SOLAR CORONA/TABLES 
Synoptic observations of the solar corona during Carrington 
rotations 1580-1596 (11 October 1971-15 p= dares 1973), 1 
:24824 (COM-75-50279-48/SL) 
SOLAR ENERGY 
Energy: the solar - hydrogen alternative (Book), 1 :23489 
Modern energy technology. Volumes | and 2 (Book), | :23438 
Part V. Alternative energy sources: tar sands, geothermal, solar 
fuel cells, organic wastes, 1 :23505 
Stages in the development of a solar - hydrogen economy (Book 
chapter), 1 :23499 
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SOLAR ENERGY/AVAILABILITY 
Utilization of solar enegy, 1 :23029 (ERDA-tr-144) 
SOLAR ENERGY/ECONOMICS 
Solar alternative: a view in perspective, | :23018 
SOLAR ENERGY/ENERGY STORAGE 
— storage: incentives and prospects for its development, | 
404 


SOLAR ENERGY/ENVIRONMENTAL EFFECTS 
Energy use and climate. Possible effects of using solar energy 
instead of ‘’stored’’energy, | :23033 (NSF-RA-N-75-052) 
SOLAR ENERGY/FORECASTING 
Texas energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 


223) 
SOLAR ENERGY/HEAT STORAGE 
as storage: incentives and prospects for its development, | 


:23404 
SOLAR ENERGY/UNITS 
Symbols: units and nomenclature. An update for solar energy, | 


: 0 
SOLAR ENERGY CONVERSION/PHOTOSYNTHESIS 
Energy plantation, 1 :23412 
Evaluation of a marine energy farm concept, | :23041 
SOLAR FLARES 
Force free magnetic fields and solar activity, 1 :24823 (AD-A- 


016566) 
SOLAR FLARES/FORECASTING 

Force-free magnetic fields and solar activity. Interim report, | 
:24820 (AD-A-013778/6ST) 

SOLAR FLUX/AVAILABILITY 
Solar energy: basic concepts, | :23508 
SOLAR FLUX/DATA 

Instrumentation for measurements of solar irradiance and 
atmospheric optical properties, | :23024 

Program development plan improvement of solar radiation data, 
1 :23019 (NP-20938) 

SOLAR FLUX/MATHEMATICAL MODELS 

Method for estimating hourly averages of diffuse and direct solar 
radiation under a layer of scattered clouds, | :24407 (ANL- 
75-3(Pt.4)) 

SOLAR FLUX/MEASURING METHODS 

Measurement of circumsolar radiation, 1 :23025 

Problems in solar irradiance measurements, | :23026 

Solar calorimetry, 1 :23107 

Solar radiation measuring instruments: terrestrial and extra- 
terrestrial, 1 :23027 

SOLAR FLUX/RESEARCH PROGRAMS 

Program development plan improvement of solar radiation data, 
1 :23019 (NP-20938) 

SOLAR HEATING SYSTEMS/COMPARATIVE EVALUATIONS 

Impact of solar heating systems an electric utilities in northern 
climates, 1 :23088 

SOLAR HEATING SYSTEMS/DESIGN 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Executive 
summary. Final summary report, | :23077 (NSF-RA-N-73- 
OOSA) | 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1 :23078 (NSF-RA-N-73-005B) 

Description of the Solar-MEC field test installation, | :23066 
(CONF-7507 12-13) 

Design procedure for solar heating systems, | :23089 

Ecologic solar heated and cooled home, | :23086 

Page Jackson Elementary School, Jefferson County Schools, 
Charles Town, West Virginia: low energy building; solar 
heating and cooling system; HVAC design and bid package. 
Progress report. Parts I-III, 1 :23079 (ORO-4926-1) 

Solar heating handbook for Los Alamos, | :23065 (CONF- 
750257-1) 

Solar house design program validation. Progress report No. |, 1 
:23068 (COO-2928-1) 

SOLAR HEATING SYSTEMS/MARKET 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Executive 
summary. Final summary report, | :23077 (NSF-RA-N-73- 
005A) 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1 :23078 (NSF-RA-N-73-005B) 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Executive 
summary. Final summary report, | :23077 (NSF-RA-N-73- 
005A) 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1 :23078 (NSF-RA-N-73-005B) 
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of the Solar-MEC field test installation, 1 :23066 
(CONF-750712-13) 

Heating buildings with solar energy, | :23084 

Hybrid simulation of solar HVAC system for house retro-fit 
design, 1 :23080 (TID-27009) 

test and evaluation plan, commercial buildings, | 
:23072 (COO/2683-76/9) 
SOLAR NEUTRONS/NEUTRON FLUX 

Upper limits to the quiet-time solar neutron flux from 10 to 100 

MeV. Technical report, | :24821 (AD-A-015672) 
SOLAR PONDS/HEAT STORAGE 
Annual collection and storage of solar-heated water for the 
heating of buildings, 1 :23093 (CONF-760633-1) 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR SEA POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/FORECASTING 
Influence of alternative technologies on energy supply, | :23473 
SOLAR PROTON EVENTS 
See POLAR-CAP ABSORPTION 
SOLAR SEA POWER PLANTS 
Solar —— basic concepts, 1 :23508 
Solar energy: approach to technology, | :23509 
SOLAR SEA POWER PLANTS/DESIGN 

Deep water pipe and mooring — study ocean thermal energy 
conversion program. First quarterly progress report, May 1, 
1975-August 1, 1975, 1 :23059 (TID-27037) 

Engineering an open cycle power plant for extracting solar 
energy from the sea, | :23061 

Evaluation of the major and support fluid system necessary for 
the operation of a Rankine cycle ocean thermal diffference 
machine, | :23057 (NSF-RA-N-74-264) 

Ocean thermal energy: an engineering evaluation (Baseline 
design concept), | :23060 

Ocean thermal energy conversion, | :23062 

SOLAR SEA POWER PLANTS/ECONOMICS 

Ocean thermal energy conversion: a significant solar resource, | 
:23063 

Preliminary research on ocean energy industrial complexes, | 
:23054 (CONF-760821-2) 

SOLAR SEA POWER PLANTS/ENVIRONMENTAL EFFECTS 

Ocean thermal energy conversion, | :23062 

Ocean thermal energy conversion: a significant solar resource, | 

:23063 
SOLAR SEA POWER PLANTS/FEASIBILITY STUDIES 
Ocean thermal energy conversion: a significant solar resource, | 
:23063 

Preliminary technology assessment of Ocean Thermal Gradient 
Energy Generation, | :23055 (NSF-RA-N-74-085) 

Technical and economic feasibility of the ocean thermal 
differences process as a solar-driven energy process. First 
quarter 74 progress report, January 1, 1974-March 31, 1974, 
1 :23058 (PB-239374) 

SOLAR SEA POWER PLANTS/FORECASTING 

Influence of alternative technologies on energy supply, 1 :23473 
SOLAR SEA POWER PLANTS/NET ENERGY 

Ocean thermal energy conversion, | :23062 
SOLAR SEA POWER PLANTS/REVIEWS 

Ocean thermal energy conversion: a significant solar resource, | 
:23063 

SOLAR SEA POWER PLANTS/THERMAL EFFLUENTS 

Analysis of the thermal and nutrient properties of the condenser 
discharge plume created by an Ocean Thermal Difference 
Power Plant, | :23056 (NSF-RA-N-74-185) 

SOLAR SIMULATORS 

Solar collector performance evaluation with the NASA-Lewis 
solar simulator. Results for an all-glass evacuated-tubular 
selectively-coated collector with a diffuse reflector, 1 :23098 
(NASA-TM-X-71695) 

SOLAR SIMULATORS/COST 
Low-cost, air mass 2 solar simulator, | :23096 (NASA-TM-X- 
3059) 
SOLAR SIMULATORS/DESIGN 
on air mass 2 solar simulator, 1 :23096 (NASA-TM-X- 
059) 
SOLAR SIMULATORS/OPERATION 

Operational performance of a low-cost, air mass 2 solar 

simulator, | :23104 
SOLAR SPACE HEATING 

Proposed management plan, commercial buildings, 1 :23071 
(COO/2683-76/8) 

Solar energy: basic concepts, 1 :23508 
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SOLAR SPACE HEATING/COST 

Simulation of solar heating of buildings in cold regions to 
determine cost optimal design for a combined solar and 
conventional heating system, | :23510 

SOLAR SPACE HEATING/DATA ACQUISITION 

Proposed test and evaluation plan, commercial buildings, | 
:23072 (COO/2683-76/9) 

SOLAR SPACE HEATING/ECONOMICS 

Impact of tax incentives and auxiliary fuel prices on the 
utilization rate of solar energy space conditioning, 1 :23075 
(NP-20876) 

Impact of solar heating systems an electric utilities in northern 
climates, 1 :23088 

SOLAR SPACE HEATING/ENERGY CONSERVATION 
Heat load requirements in multi-unit housing for senior citizens, 

1 :23568 

SOLAR SPACE HEATING/FEASIBILITY STUDIES 

Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the State, 1 
:23076 (NP-20949) 

SOLAR SPACE HEATING/FORECASTING 

Impact of tax incentives and auxiliary fuel prices on the 
utilization rate of solar energy space conditioning, 1 :23075 
(NP-20876) 

SOLAR SPACE HEATING/GREENHOUSES 

Energy in greenhouse culture in Finland, | :23064 (AECL- 
5322/1) 

SOLAR SPACE HEATING/HEAT STORAGE 

Packed bed thermal storage models for solar air heating and 
cooling systems, | :23032 

Research on solar energy storage subsystems utilizing the latent 
heat of phase change of paraffin hydrocarbons for the heating 
and cooling of buildings. Semi-annual report, September 1, 
1974-March 31, 1975, 1 :23031 (NSF-RA-N-75-055) 

Technical and economic feasibility of thermal storage systems 
Interim report, May 15, 1975-September 15, 1975, 1 23081 
(TID-27062) 

SOLAR SPACE HEATING/MARKET 
Conservation and better utilization of electric power by means 

of thermal energy storage and solar heating. Executive 
summary. Final summary report, | :23077 (NSF-RA-N-73- 
O00SA) 

Conservation and better utilization of electric power by means 
of thermal energy storage and solar heating. Final summary 
report, 1 :23078 (NSF-RA-N-73-005B) 

SOLAR SPACE HEATING/PLANNING 
ERDA solar heating and cooling demonstration p 

structure. Final report, 1 :23074 (ERDA-76-81) 

General Electric Company proposed management plan, 
commercial buildings, National Solar Demonstration Program, 
1 :23069 (COO/2683-76/3) 

General Electric Company proposed demonstration Projects 
Matrix, commercial buildings, National Solar Demonstration 
Program, 1 :23070 (COO/2683-76/5) 

SOLAR SPACE HEATING/RESEARCH PROGRAMS 
Proposed demonstration projects matrix, commercial buildings, 1 

:23073 (COO/2683-76/i0) 

SOLAR SPACE HEATING/SIMULATION 

Simulation of solar heating of buildings in cold regions to 
determine cost optimal design for a combined solar and 
conventional heating system, 1 :23510 

SOLAR STILLS/ORIENTATION 

Effect of climatic, operational, and design parameters on the 
year round performance of single-sloped and double-sloped 
solar still under Indian arid zone conditions, 1 :23091 

SOLAR STILLS/PERFORMANCE 

Effect of climatic, operational, and design parameters on the 
year round performance of single-sloped and double-sloped 
solar still under Indian arid zone conditions, | :23091 

SOLAR THERMAL POWER PLANTS 
Utilization of solar enegy, 1 :23029 (ERDA-tr-144) 

SOLAR THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Solar-power-producing mixed farming communities, | :23087 
Solar power collector breadboard test program, 1 :23053 

SOLAR THERMAL POWER PLANTS/FLAT PLATE 
COLLECTORS 
Evaluation of the —_y got solar collector system for electric 

power generation, | :23124 

SOLAR THERMAL POWER PLANTS/PARABOLIC 
REFLECTORS 
Sizing of north-south oriented solar collector fields, 1 :23052 

SOLAR THERMAL POWER PLANTS/RANKINE CYCLE 
POWER SYSTEMS 
Sizing of north-south oriented solar collector fields, 1 :23052 

SOLAR THERMAL POWER PLANTS/WATER 
REQUIREMENTS 
Water requirements for solar energy, 1 :23045 


SOLAR WATER HEATERS/DESIGN 


SOLAR WATER HEATERS/DESIGN 
Design procedure for solar heating systems, 1 :23089 
eee handbook for Los Alamos, | :23065 (CONF- 

50257-1) 

SOLAR WATER HEATERS/FEASIBILITY STUDIES 

Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the State, | 
:23076 (NP-20949) 

SOLAR WATER HEATERS/HEAT STORAGE 

Technical and economic feasibility of thermal storage systems. 
(rmp27002)" May 15, 1975-September 15, 1975, 1 :23081 

SOLAR WIND/RADIATION STREAMING 

Solar wind stream evolution at large heliocentric distances: 
Experimental demonstration and the test of a model, 1 :24825 

SOLID FUELS/IGNITION 

Asymptotic, thermo-diffusive ignition theory of porous solid 
fuels, 1 :22580 

SOLID FUELS/SPONTANEOUS COMBUSTION 

Asymptotic, thermo-diffusive ignition theory of porous solid 
fuels, 1 :22580 

SOLID STATE LASERS 

Ukrainian Physics Journal (Cover-to-cover translation of April 
1971 issue), 1 :24957 (AEC-tr-7297/4) 

SOLID STATE LASERS/MINIATURIZATION 
Miniature crystalline laser (Patent), 1 :24227 

SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Science of materials progress report, July 1, 1975-June 30, 

1976, 1 :23678 (COO-1198-1177) 

Solid State Division annual progress report for period ending 
December 31, 1975, 1 :23679 (ORNL-5135) 
SOLID WASTES 

See also AGRICULTURAL WASTES 
MINERAL WASTES 
OIL SAND TAILINGS 
WOOD WASTES 

SOLID WASTES/ENERGY CONVERSION 
Critical assessment of waste conversion to energy, | :24281 

SOLID WASTES/FORECASTING 
Texas energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 


223) 
SOLID WASTES/WASTE DISPOSAL 
Ultimate disposal of ash and other solids from electric power 
generation, | :23218 
SOLIDS/CHEMICAL REACTIONS 
Effectiveness factors in gas-solid reaction. Pr report, June 
1, 1975-February 29, 1976, 1 :22989 (ORO-4945-2) 
Gas-solid reaction processes in reactions for hydrogen 
production in thermochemical cycles, 1 :22988 (ORO-4945-1) 
SOLIDS/DEFECTS 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
SOLIDS/DIELECTRIC PROPERTIES 
bey of incomplete dielectrics, 1 :25052 (UCRL-Trans- 


11094) 
SOLIDS/NUCLEAR MAGNETIC RESONANCE 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
SOLIDS/PHYSICAL PROPERTIES 
Solid State Division annual pro; report for period ending 
December 31, 1975, 1 :23679 (ORNL-5135) 
SOLIDS/PHYSICAL RADIATION EFFECTS 
Growth of grain boundary cavities under applied stress and 
irradiation, 1 :23936 (CONF-751006-P2) 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
SOLIDS/RELAXATION LOSSES 
— of incomplete dielectrics, 1 :25052 (UCRL-Trans- 
11094) 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-S159) 
SORGHUM/NUTRITIONAL DEFICIENCY 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
SOUTH AFRICA 
See also SOUTH WEST AFRICA 
SOUTH AFRICA/URANIUM RESERVES 
Uranium: new projects anticipate coming demand, | :23460 
SOUTH AMERICA/URANIUM RESERVES 
Uranium: new projects anticipate coming demand, | :23460 
SOUTH CAROLINA/ELECTRIC POWER 
Dynamic model for forecasting of electrical energy demand in a 
specific region located in North and South Carolina, | :23500 
SOUTH DAKOTA/COAL 
Northern Great Plains Resources . Effects of coal 
development in the Northern Great Plains, | :23483 
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SOUTH DAKOTA/URANIUM DEPOSITS 
Geology of the upper part of the Fort Union Group (Paleocene) 
pena Basin, with reference to uranium, | :22876 (GJBX- 
4(76)) 
SOUTH WEST AFRICA/URANIUM DEPOSITS 
Roessing uranium deposit, South West Africa, | :22878 
SOVIET UNION 
See USSR 
SOYBEANS/GROWTH 
Behavior of iron-inefficient plants when grown in combinations 
of calcareous and noncalcareous soils, 1 :24680 
SOY BEANS/NUTRITION 
Monocot-dicot variability in response to an iron oxide-metallic 
iron source (Zea mays, Glycine max), 1 :24674 
SOY BEANS/NUTRITIONAL DEFICIENCY 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
Behavior of iron-inefficient plants when grown in combinations 
of calcareous and noncalcareous soils, | :24680 
Lime chlorosis on photosynthesis and transpiration of iron- 
inefficient soybeans, | :24677 
Soil-pot tests with iron-deficiency susceptible soybeans and other 
plants to determine effectiveness of iron chelates in plant 
nutrition, | :24663 
Use of waste pyrites from mine operations on highly calcareous 
soil (Soybeans), 1 :24671 
Zinc induced iron deficiency in soybeans, | :24667 
SOYBEANS/PLANT DISEASES 
Cation-anion balance in lime-induced chlorosis (Soybeans), | 
124665 
Iron chlorosis caused by MgCO, (Soybeans), | :24666 
Lime chlorosis on photosynthesis and transpiration of iron- 
inefficient soybeans, | :24677 
Lime-induced chlorosis caused by excess irrigation water 
(Soybeans), | :24669 
SOY BEANS/TRANSPIRATION 
Lime chlorosis on photosynthesis and transpiration of iron- 
inefficient soybeans, | :24677 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SPACE HEATING/ECONOMICS 
Investigation of the feasibility of using windpower for space 
heating in colder climates. Third quarterly progress report 
covering the final design and manufacturing phase of the 
project, September to December 1975 , 1 :23153 
(ERDA/NSF/00603-75/T1) 
SPACE HEATING/ENERGY CONSERVATION 
Rational energy use as pu of government research and 
technology requirements, | :23562 (CONF-760463-2) 
SPACE HEATING/ENERGY CONSUMPTION 
Energy conservation program evolution, | :23573 
SPACE HEATING/RESEARCH PROGRAMS 
Investigation of the feasibility of using windpower for space 
heating in colder climates. Third quarterly progress report 
covering the final design and manufacturing phase of the 
project, September to December 1975 , 1 :23153 
(ERDA/NSF/00603-75/T1) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLE COMPONENTS/NEUTRON RADIOGRAPHY 
Neutron radiography with a Van de Graaff accelerator for 
aerospace applications, | :24250 
SPACE VEHICLES/HEALTH HAZARDS 
Plutonium-238 release in simulated natural environments, | 
:24781 (CONF-740921-) 
SPACE VEHICLES/REENTRY 
Plutonium-238 release in simulated natural environments, | 
:24781 (CONF-740921-) 
SPACE VEHICLES/SHIELDING 
Some considerations in shielding of spacecraft against the effects 
of EMP, | :24370 (PEM-49) 
SPACECRAFT POWER SUPPLIES/NICKEL-HYDROGEN 
BATTERIES 
Ligtweight nickel hydrogen cell, | :23433 
SPARK DRILLS/DESIGN 
Drilling research on the electrical detonation and subsequent 
cavitation in a liquid technique (spark drilling). Status report, 
July 1-December 31, 1976, 1 :23142 (SAND-76-0086) 
SPARK IGNITION ENGINES/DESIGN 
Internal combustion engine (Patent), | :23589 
SPE 
See POLAR-CAP ABSORPTION 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 


NOVEMBER 1976 


SPEAR/ACCELERATOR FACILITIES 
ign of the ultraviolet synchrotron-radiation beam line at 

SPEAR, | :24313 

Low-scatter metal mirrors for high-intensity synchrotron 
radiation at SPEAR, 1 :24314 

Stanford Synchrotron Radiation Project (SSRP), 1 :24312 

Time of flight angularly resolved photoelectron ene 
spectroscopy using synchrotron radiation, | :2430 

Ultrahigh vacuum monochromator for synchrontron radiation, | 
24315 

SPEAR/SYNCHROTRON RADIATION 

Design of the ultraviolet synchrotron-radiation beam line at 
SPEAR, | :24313 

EXAFS measurements at SPEAR (Extended x-ray absorption 
fine structure (EXAFS)), 1 :24319 

Low-scatter metal mirrors for high-intensity synchrotron 
radiation at SPEAR, | :24314 

Stanford Synchrotron Radiation Project (SSRP), 1 :24312 

vacuum monochromator synchrontron radiation, 

4 

X-ray photoemission spectroscopy with use of synchrotron 
radiation, | :24318 

SPECTRALLY SELECTIVE 
Solar energy: basic concepts, | : 

SPECTRALLY SELECTIVE SURFACES/ELECTRODEPOSITED 
COATINGS 
Variation of solar-selective properties of black chrome with 

plating time, 1 :23099 (NASA-TM-X-71731) 

SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Cost-effective PbS-Al selective solar-absorbing panel, 1 :23120 
Development of ZrO/sub x/N/sub y/ films for solar absorbers, | 

723119 

SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Spectrally selective surfaces for high-temperature photothermal 

solar energy conversion, | :23117 

SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Solar energy: thin film coatings, 1 :23118 

SPECTRALLY SELECTIVE SURFACES/TEMPERATURE 


EFFECTS 
Spectrally selective surfaces for high-temperature photothermal 
solar energy conversion, | :23117 
SPENT FUEL ELEMENTS/CRUSHING 
Tertiary roll crusher development. Interim report, | :22897 
(GA-A-12939) 
SPENT FUEL ELEMENTS/TRANSPORT 
Full scale Cask Program at ORNL (HWCTR cask), | :24153 
(CONF-7608 13-1) 
Shipping cask for spent nuclear fuel assemblies (Patent), | 
724155 


SPENT FUELS/FUEL REPROCESSING PLANTS 

TAMARA: a uranium extraction plant for demonstratin, 
computerized control of reprocessing, 1 :22906 (ORNL-tr- 
4169) 

SPENT FUELS/REPROCESSING 

Effect of boron and gadolinium on the criticality of plutonium- 
uranium systems, | :22894 (BNWL-SA-5674) 

Engineering development studies for molten-salt breeder reactor 
processing No. 22, 1 :22902 (ORNL/TM-5041) 

Method of recovering neptunium from spent nuclear fuel 
(Patent; an improved Purex wet recovery process), | :22909 

Processing of irradiated nuclear reactor fuel (Patent), 1 :22908 

Thorium utilization program quarterly progress report for the 
period ending February 29, 1976 (HTGR Fuel Recycle), | 
122898 (GA-A-13833) 

Thorium utilization program progress report for January 1, 
1974-June 30, 1975 (Reprocessing; refabrication; recycle fuel 
irradiations), 1 :22901 (ORNL-5128) 

SPENT FUELS/THOREX PROCESS 

Solvent extraction feed preparation for HTGR fuel reprocessing: 

interim development report, 1 :22899 (GA-A-13858) 
SPENT FUELS/TRANSPORT 

Safety and economic study of special trains, 1 :22911 (BNWL- 
SA-5770) 

SPENT SHALES/USES 

New potential absorbents for sulfur oxides removal from flue 
gas, | :22554 (CONF-670904-9) 

SPERMATOZOA/BIOLOGICAL RADIATION EFFECTS 

Comparative research on the effect of different dosis of total 
body irradiation with a 4 MeV linear accelerator on sperm 
production, peripheral blood and bone marrow of pure strain 
adult rabbits (Electrons), | :24730 

SPHERES/ELECTRIC CURRENTS 

X-ray induced currents on the surface of a metallic sphere. 

Topical report, Aug 1973-Sep 1974, 1 :25060 (AD-A-012654) 
SPHERES (FUEL) 
See FUEL SPHERES 


STAINLESS STEEL-304/MECHANICAL TESTS 


SPINELS/DISLOCATIONS 
High voltage electron microscopy of defects in lithium ferrite 
spinel (Dissociation of glide dislocations), 1 :23994 (LBL- 
4977) 
SPLEEN/BIOLOGICAL RADIATION EFFECTS 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Technical 
progress report, August 1, 1974-May 1, 1975 (Mice, x 
radiation), 1 :24728 (COO-3097-11) 
SPLEEN CELLS/IMMUNE REACTIONS 
Specific i ppression by passive antibody. V. 
Participation of macrophages in reversal of suppression by 
peritoneal exudate cells from immune animals, | :24623 
Specific suppression of the immune response by HGG tolerant 
_— cells. I. Parameters affecting the level of suppression, | 
124 
SPOIL BANKS/FIRE PREVENTION 
Review of current research on coal ash in the United States, | 
:22531 (BM-IC-8640) 
SPOIL BANKS/FIRES 
Assessment of latest technology in coal refuse fire 
extinguishment, 1 :22559 
SPOIL BANKS/LAND RECLAMATION 
Review of current research on coal ash in the United States, | 
:22531 (BM-IC-8640) 
SPOIL BANKS/REVEGETATION 
Marketing powerplant aggregates as a road base material, | 
:22547 (BM-IC-8640) 
Soil-making potential of powerplant fly ash in mined-land 
reclamation, | :22551 (BM-IC-8640) 
SPORES/AERODYNAMICS 
Resuspension of particles from plant surfaces by wind (Air 
pollution by ragweed pollen and Lycopodium spores), | 
:24779 (CONF-740921-) 
SPORES/PARTICLE RESUSPENSION 
Resuspension of particles from plant surfaces by wind (Air 
pollution by ragweed pollen and Lycopodium spores), | 
:24779 (CONF-740921-) 
SPRAY PONDS 
See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SQUID DEVICES/USES 
rf attenuation measurements using quantum interference in 
superconductors., 1 :24140 
SRC PROCESS/COAL LIQUIDS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1976, | :22509 (FE-1534-29) 
SRC PROCESS/ECONOMICS 
Clean energy from Alaskan coals. Final report, January 1974- 
December 1975, 1 :22507 (FE-1516-2) 
SRC PROCESS/FLOWSHEETS 
Solvent-refined coal (SRC) process, | :22498 (ERDA-76-33-3) 
SRC PROCESS/PILOT PLANTS 
Solvent-refined coal (SRC) process, 1 :22498 (ERDA-76-33-3) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STAINLESS STEEL-301/PHASE TRANSFORMATIONS 
Detection of strain-induced martensite in types 301 and 304 
stainless steels by epitaxial ferromagnetic etching, | :23725 
STAINLESS STEEL-304/CORROSION 
Compatibility of ferritic steels in a sodium environment 
(Carburization-decarburization at 550 to 700°C), 1 :23796 
(CONF-760503-11) 
Failure analysis of components from coal-gasification pilot plant 
(Corrosion failure of Inconel 702 thermocouple sheath and 
304 and 316 stainless stee!] instrument tubing), 1 :22442 
(CONF-760472-1) 
STAINLESS STEEL-304/CREEP 
Effect of sodium on the creep-rupture behavior of type 304 
stainless steel, 1 :23734 (CONF-760503-1 ) 
Validation of high temperature design methods and criteria. 
Quarterly progress report for period ending August 31, 1975, 
1 :23273 (WARD-HT-3045-16) 
STAINLESS STEEL-304/EROSION 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976 (Gasification Plant Materials), | 
:22441 (ANL-76-60) 
STAINLESS STEEL-304/FATIGUE 
Influence of sodium on the low-cycle fatigue behavior of types 
304 and 316 stainless steel, 1 :23735 (CONF-760503-2) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Estimating heat-to-heat variation in mechanical properties from 
a statistician’s point of view (Creep and tensile), 1 :23737 
(CONF-760905-6) 


1998 
| 
| 


STAINLESS STEEL-304/MECHANICAL TESTS 


STAINLESS STEEL-304/MECHANICAL TESTS 
Data package for Type 304 stainless steel tubular specimen 
0 test program (LMFBR), | :23272 (WARD-HT-3045- 
4 


) 
STAINLESS STEEL-304/PHASE TRANSFORMATIONS 
Detection of strain-induced martensite in types 301 and 304 
stainless steels by epitaxial ferromagnetic etching, | :23725 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Irradiation creep/swelling interactions, | :23263 (HEDL-SA- 


1022) 
bm” September 1, 1975-May 21, 1976, 1 :23942 
(UVA-CTR-3) 
STAINLESS STEEL-304/STRAINS 
Validation of high temperature design methods and c 
Quarterly progress report for period ending ee 3 31, 1975, 
1 :23273 (WARD- HT3 3045-16) 
STAINLESS STEEL-304/SURFACE FINISHING 
Two techniques for characterizing surfaces for adhesive bonding, 
1 :23690 (SAND-76-0137) 
STAINLESS STEEL-310/EROSION 
Materials Science Division coal technology. Sixth 
report, January-March 1976 (Gasification 1 
:22441 (ANL-76-60) 
STAINLESS STEEL-316/CORROSION 
Failure analysis of components from coal-gasification pilot plant 
(Corrosion failure of Inconel 702 thermocouple sheath and 
types 304 and 316 stainless steel instrument tubing), 1 :22442 
(CONF-760472-1) 
STAINLESS STEEL-316/CREEP 
Validation of high temperature design methods and criteria. 
Quarterly progress report for period ending August 31, 1975, 
1 :23273 (WARD-HT-3045-16) 
STAINLESS STEEL-316/FATIGUE 
Influence of sodium on the low-cycle fatigue behavior of types 
304 and 316 stainless steel, 1 :23735 (CONF-760503-2) 
STAINLESS STEEL-316/GAS TUNGSTEN-ARC WELDING 
Certified weld joints (specifications) (29 Oct 1974) (Engineerig 
Materials) (78 drawings (including welding procedure sheets) 
and text (3 pages)), 1 :23696 (CAPE-2503) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Estimating heat-to-heat variation in mechanical properties from 
a Statistician’s point of view (Creep and tensile), | :23737 
(CONF-760905-6) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | Feb-31 Jul 1975, 1 :23830 (AD-A-015619) 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 
LMFBR mixed oxide fuels development semi-annual report, 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 
Modification of E-DEP-1 to run for high energy helium ions in 
nickel and type-316 stainless steel. Final memorandum report, 
1 :23828 (AD-A-010512) 
STAINLESS STEEL-316/STRAINS 
Validation of high temperature design methods and criteria. 
Quarterly progress report for period ending August 31, 1975, 
1 :23273 (WARD-HT-3045-16) 
STAINLESS STEEL-PH13-8MO/PHYSICAL RADIATION 
EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 
STAINLESS STEELS 
See also STAINLESS STEEL-301 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 


STAINLESS STEELS/CORROSION 


Compatibility of ammonia with candidate dry cooling system 
materials, 1 :23165 (BNWL-1992) 
STAINLESS STEELS/PITTING CORROSION 
Electrochemical investigation of pitting corrosion of stainless 
chrome-nickel steels, modified by V, Si, Mo or Re (In 0.5N 
FeCl), 1 :23816 (AEC-tr-7296) 
STAINLESS STEELS/SPECIFIC HEAT 
Application of adiabatic calorimetry to metals systems. Progress 
report, 1974-75, 1 :23765 (ORO-3291-19) 
STAINLESS STEELS/STANDARDS 
Seamless and welded small diameter austenitic stainless steel 
tubing (ASTM A 632 with additional requirements), | :23689 
(RDT-M-3-27T(4-76)) 
Stainless and alloy steel seamless tubes (ASME SA-213 with 
additional requirements), 1 :23743 (RDT-M-3-2T(4-76)) 
STAINLESS STEELS/STRESS CORROSION 
Stress corrosion of stainless steel (a bibliography with abstracts). 
Report for 1964-Sep 1975, 1 :23806 (NTIS/PS-75/786) 
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Stress corrosion cracking in BWRs, | :23234 (ERDA-76-98) 
STAINLESS STEELS/WELDING 
Auxiliary systems (Rev. 1): welding of systems components 
(specifications) (29 Aug 1973) (Engineering Materials) (21 
drawings and text (7 pages)), 1 :23695 (CAPE-2501) 
Techniques and standards for measuring ferrite in austenitic 
stainless steel welds, 1 :23790 
STANDARDS/COMPARATIVE EVALUATIONS 
Radiation protection philosophy and risk estimates. NCRP 
Report 43 (1975), NAS-Beir Committee Report (1972, 
UNSCEAR Report (1972), 1 :24719 (DHEW/FDA-76-8026) 
STARS/OPACITY 
Radiative otacity tables for 40 stellar mixtures, 1 :24818 
STATIC LOADS/MATHEMATICAL MODELS 
Three-dimensional static and dynamic analysis of deep-water 
sealines and risers, | :22661 
STATISTICS 
Confidence limits for parameters of Poisson and binomial 
distributions, | :25062 (DP-1416) 
Inferences about rare events, | :25166 (ORNL/CSD-12) 
STEAM CONDENSERS/STRESS CORROSION 
Heat exchanger and condenser tubing, | :23800 (ERDA-76-98) 
STEAM GENERATORS/TUBES 
—— inspection of steam generator tubes (Patent), | 
24258 


STEAM INJECTION/HEAT LOSSES 
Charco Redondo steam flood pilot data analysis, 1 :22744 
STEAM INJECTION/PERFORMANCE TESTING 
Charco Redondo steam flood pilot: reservoir monitoring 
operations, | :22745 
STEAM REFORMER PROCESSES/CATALYSTS 
Process for the catalytic steam reforming of hydrocarbons 
(Patent; catalyst preparation), | :22797 
STEAM SEPARATORS/STRESS CORROSION 
Heat exchanger and condenser tubing, | :23800 (ERDA-76-98) 
STEAM TURBINES/CORROSION FATIGUE 
Geothermal energy, 1 :23143 (ERDA-76-98) 
STEAM TURBINES/STEAM QUALITY 
Wet steam flow study. Progress report No. | (Water cooled 
reactors), 1 :23386 (PB-244255) 
STEAM TURBINES/STRESS CORROSION 
Geothermal energy, | :23143 (ERDA-76-98) 
Steam turbine materials, | :23144 (ERDA-76-98) 
STEAM-IRON PROCESS/PILOT PLANTS 
Steam-iron system for production of hydrogen, | :22993 
(ERDA-76-30-3 ) 
STEEL-ASTM-A302/PHYSICAL RADIATION EFFECTS 
Neutron irradiation embrittlement of reactor pressure-vessel 
steels, 1 :23238 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
Neutron irradiation embrittlement of reactor pressure-vessel 
steels, 1 :23238 
STEEL-ASTM-A533-B/MECHANICAL PROPERTIES 
Effect of stress relief parameters on the mechanical properties of 
pressure vessel steels and weldments, | :23736 (CONF- 
760547-2) 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, | :23827 


See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
STEELS/AGE HARDENING 
Mechanical properties and structural behavior of IN 787 age- 
hardened alloy shapes, | :23748 
STEELS/CORROSION 
Atmospheric corrosion in marine environments, | :23819 
Effect of chemical attack and operational parameters on the 
wear of blast furnace refractories, | :22466 (FE-3731-1) 
IN-787: a low alloy steel for offshore platforms and ship hull 
plate applications, | :23820 
STEELS/CORROSION PROTECTION 
Cathodic protection requirements for drilling rigs in the North 
Sea and similar waters, | :22695 
STEELS/EMBRITTLEMENT 
Inhibition of hydrogen embrittlement in high strength steel. 
Technical report, 1 :23795 (AD-A-014654) 
Material aspects of a hydrogen economy (Book chapter), |! 
123495 
STEELS/FATIGUE 
Fatigue behavior of tubular joints in offshore structures, | 
:23749 


STEELS/FRACTURE PROPERTIES 
Prediction of toughness behavior using precracked Charpy 
specimens. Paper 75-Pet-25, 1 :23733 (CONF-750918-2) 
STEELS/IMPACT STRENGTH 
Mechanical properties and structural behavior of IN 787 age- 
hardened alloy shapes, | :23748 
STEELS/RESIDUAL 
Mechanical properties and structural 
hardened alloy shapes, 1 :23748 
STEELS/STANDARDS 
Seamless ferritic alloy steel pipe (ASME SA-335 with additional 
uirements), | “23683 T-M-3-12T(4-76)) 
Stainless and alloy steel seamless tubes (ASME SA-213 with 
additional requirements), | :23743 (RDT-M-3-2T(4-76)) 
STEELS/STRESS CORROSION 
Cathodic protection criteria for notched mild steel unde: 
corrosion fatigue in sea water (Steel 1018), 1 :23822 
Geothermal energy, | :23143 (ERDA-76-98) 
Steam turbine materials, | :23144 (ERDA-76-98) 
Stress corrosion of steel (a bibliography with abstracts). Report 
for 1964-Sep 1975, 1 :23805 (NTIS/PS-75/785) 
STEELS/TENSILE PROPERTIES 
Mechanical properties and structural behavior of IN 787 age- 
hardened alloy shapes, | :23748 
STEELS/THICKNESS 
Radiation thickness gauge (Patent; for process control in metals 
rolling 12436 
STEELS/WELD 
Welding een rd itself and to steel, 1 :23694 (Y/DA-6706) 
STEELS/YIELD STRENGTH 
Mechanical properties and structural behavior of IN 787 age- 
hardened alloy shapes, 1 :23748 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Technical 
report, August 1, 1974-May 1, 1975 (Mice, x 
radiation), 1 :24728 (COo- 3097-11) 
STEM CELLS/CFU 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Technical 
progress report, August 1, 1974-May 1, 1975 (Mice, x 
radiation), 1 :24728 (COO-3097-11) 
STIRLING ENGINES/DESIGN 
Rotary closed parallel cycle engine systems (Patent), 1 :23597 
Rotary Stirling cycle engine systems (Patent), 1 :23598 
STOCHASTIC PROCESSES/STATISTICS 
Confidence limits for parameters of Poisson and binomial 
distributions, | :25062 (DP-1416) 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE RINGS 
See also ACO 


SPEAR 
STORAGE RINGS/ACCELERATOR FACILITIES 
Simple grazing incidence monochromator of modified Rowland 
mounting type for synchrotron radiation, | :24317 
STORAGE RINGS/CAVITY RESONATORS 
Electron-beam welding of 500-MHz acceleration resonators, | 
:24320 (SLAC-Trans-172) 
STORAGE RINGS/CONSTRUCTION 
SURF-II, a new synchrotron ultraviolet radiation facility at the 
NBS, | :24311 
STORAGE RINGS/SYNCHROTRON RADIATION 
Simple grazing incidence monochromator of modified Rowland 
for synchrotron radiation, 1 :24317 
STORAGE 
See SLECTRON TUBES 


See also HURRICANES 
TORNADOES 
STORMS/MATHEMATICAL MODELS 
Monte-Carlo determination of extreme ocean waves, | :24573 
Numerical calculation of storm surges: an evaluation of 
techniques, | :24567 
STRANGE PARTICLES 
See also RESONANCES 
STRANGE PARTICLES/PARTICLE PRODUCTION 
Interactions of 10.5 GeV/c pions with neon nuclei, | :24946 
(TID-2708 1) 
STRATIFIED CHARGE ENGINES/DESIGN 
a a rotary engine (method of operation) (Patent), 
723587 
STRATIFIED CHARGE ENGINES/REVIEWS 
Toward an optimal automobile power plant, | :23588 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Preliminary study of the structural dynamics of gravity 
platforms, 1 :22682 


behavior of IN 787 age- 


SULFHYDRYL COMPOUNDS 


STRESS CORROSION 
Designer's viewpoint of stress corrosion cracking, | :23801 
(ERDA-76-98) 
Preventing SCC in alloys used in energy producing systems, | 
:23802 (ERDA-76-98) 
Testing for H in stress corrosion cracking, 1 :23804 (ERDA-76- 
98 


) 
STRESS CORROSION/KINETICS 
Improved understanding (Mechanisms of SCC), 1 :23803 
(ERDA-76-98) 
STRESS CORROSION/MEETINGS 
Stress corrosion cracking problems and research in energy 
systems. Summary of a meeting held at ERDA, Germantown, 
February 24-25, 1975, 1 :23798 (ERDA-76-98) 
STRING MODELS/PARTICLE INTERACTIONS 
Exact equivalence of chromodynamics to a string theory, | 


24951 
STRING MODELS/QUARKS 
Exact _— of chromodynamics to a string theory, | 
12495 
STRING MODELS/TWO-DIMENSIONAL CALCULATIONS 
Exact equivalence of chromodynamics to a string theory, | 
24951 
STRONG INTERACTIONS/P INVARIANCE 
Time reversal and parity tests, | :24972 (ANL-HEP-CP-75-73) 
STRONG INTERACTIONS/T INVARIANCE 
Time reversal and parity tests, 1 :24972 (ANL-HEP-CP-75-73) 
STRONTIUM/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
STRONTIUM/ELECTRONIC STRUCTURE 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
STRONTIUM/PHOTOELECTRON SPECTROSCOPY 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
STRONTIUM/RADIATION HAZARDS 
Skeptical viewpoint of nuclear power, | :24704 (DHEW/FDA- 
76-8026) 
STRONTIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
STRONTIUM 88/ENERGY LEVELS 
Nuclear data sheets for A = 88, 1 :25005 
STRONTIUM 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, 1 :25005 
STRONTIUM 89/RADIATION HAZARDS 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
STRONTIUM 89/RADIATION MONITORING 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
STRONTIUM 89/UPTAKE 
Bacterial application in nuclear medicine. I. Effects of bacteria 
(Motile bacilli) on bone uptake of radioactive ™Sr in rats 
(Rats), 1 :24770 
STRONTIUM 90/RADIATION HAZARDS 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
STRONTIUM 90/RADIATION MONITORING 
Environmental monitoring report on radiological status of the 
und water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 


DS 
See FASTENERS 
SUBBITUMINOUS COAL/COKING 
Genesis of a formed-coke process (FMC process), 1 :22430 
SUBBITUMINOUS COAL/MECHANICAL PROPERTIES 
Mechanical response of saturated Kemmerer coal to 4 GPa 
(Stress-strain behavior of water-saturated samples), | :22522 
(UCRL-52063) 
SUBCRITICAL ASSEMBLIES/REACTIVITY 
Power spectral density measurements with **Cf for unreflected 
17.77-cm-dia uranium (93.2 wt % *5U) metal cylinders, 1 
:23343 (CONF-760622-16) 
SUCROSE 
See SACCHAROSE 
SULFATES/DEPOSITION 
Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 
SULFATES/DIFFUSION 
Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 
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SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES/REMOVAL 
Process for the desulfurization of light oils (Patent; ultraviolet 
irradiation), 1 :22779 
SULFONIC ACID ESTERS 
See also EMS 
SULFONIC ACID ESTERS/EVALUATION 
Development and selection of chemical systems for miscible 
waterflooding (Sulfonate surfactant evaluation), 1 :22737 
SULFUR/BIOLOGICAL EFFECTS 
Ability of an iron-efficient and an iron-inefficient corn inbred to 
take up *Fe and FeSO, added to Yolo loam soil, 1 :24683 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
SULFUR/CHEMICAL ANALYSIS 
Sulfur in world crudes, 1 :22850 
SULFUR/DEPOSITION 
Dry deposition over the Greak Lakes, 1 :24445 (CONF-740921- 


) 
SULFUR/RECOVERY 

Effluent treatment and its cost for the Synthane coal-to-S.N.G. 
process, | :22489 

Process for upgrading a hydrocarbon fraction (Patent; cracking, 
desulfurizing, and demetalating), 1 :22776 

Process for upgrading a hydrocarbon fraction (Patent; cracking, 
=a ating, desulfurizing, demetalating, and denitrifying), | 

Sulfur reduction of Illinois coals: washability tests, 1 :22431 
(EGN-34) 

SULFUR/REMOVAL 
(Patent application), 1 :22435 
ced coal gasification system for electric power generation, 
1 :22453 (ERDA-76-30-3) 

Carbon purification process (Patent; 5 claims), 1 :22437 

Desulfurization of low-Btu producer gas, | :22432 (ERDA-76- 
30-3) 

Environmental considerations of bioleaching as a conditioning 
step in retorting of oil shale (Treatment with bacteria to 
oy S and increase permeability before retorting), 1 

SULFUR/TITRATION 

Characterization of nitrogen buses in high-boiling petroleum 

distillates (370-675°C petroleum distillates), 1 :24057 
SULFUR COMPOUNDS/REMOVAL 

Development program on pressurized fluidized-bed combustion. 
Quarterly report, January-March 1976, | :22579 (ANL/ES- 
CEN-1015) 

SULFUR DIOXIDE/BIOLOGICAL EFFECTS 

Experimental technique for studying sulfur dioxide pollution of 

a by applying a subnecrotic dose continuously, | 


Field measurements of sulphur dioxide fluxes to wheat, | :24442 
(CONF-740921-) 
SULFUR DIOXIDE/CORROSIVE EFFECTS 
Effects of graphite-epoxy composite materials on the corrosion 
behavior of aircraft alloys. Phase report, 1 :23793 (AD-A- 
010127) 
SULFUR DIOXIDE/DEPOSITION 
Dry deposition of SO, and other gases, | :24437 (CONF- 
740921-) 
Dry deposition over the Greak Lakes, 1 :24445 (CONF-740921- 
) 


Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 
SULFUR DIOXIDE/DIFFUSION 
Mechanism and rate of gas transfer across the air-sea interface 
(Exchange of SO, and other soluble gases), 1 :24443 (CONF- 
740921-) 
T rt and n of pollutants downwind of St. Louis 
“(Sulfates, end 11), 1 :24431 (CONF-740921-) 
SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 
Air stagnation advisory evaluation for Texas. Project E/S-4A, 
final report, 1 :24466 (NSF-RA-N-74-236A) 
SULFUR DIOXIDE/EMISSION 
Energy and water requirement for air quality control, 1 :24470 
SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 
Air stagnation advisory evaluation for Texas. Project E/S-4A, 
final report, 1 :24466 (NSF-RA-N-74-236A) 
SULFUR DIOXIDE/FOLIAR UPTAKE 
Removal of water soluble gases from the atmosphere by 
vegetation, 1 :24434 (CONF-740921-) 
SULFUR DIOXIDE/MONITORING 
Field measurements of sulphur dioxide fluxes to wheat, 1 :24442 
(CONF-740921-) 
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SULFUR DIOXIDE/REMOVAL 
Composition and process for removing sulfur dioxide from 
combustion gases (Patent), 1 :23225 
Method for removing SO, from gases, | :24471 
Method for removing SO, and NO/sub x/ simultaneously from 
the exhaust of a combustion furnace (Patent), 1 :23222 
Properties of powerplant waste sludges, | :22541 (BM-IC-8640) 
Sulfur dioxide removal from stack gases (Patent), 1 :23220 
SULFUR FLUORIDES/INFRARED SPECTRA 
Vibrational constants and force field of sulfur hexafluoride, | 


:24058 
SULFUR FLUORIDES/PHOTON-MOLECULE COLLISIONS 

Collisionless dissociation of polyatomic molecules by 

multiphoton infrared absorption, | :24893 (LA-UR-76-1001) 
SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR OXIDES/CHEMISORPTION 

Petrographic and mineralogical characteristics of carbonate 
rocks related to sorption of sulfur oxides in flue gases, | 
:22555 (EGN-38) 

SULFUR OXIDES/REMOVAL 

Apparatus for removing sulfur oxide from exhaust gases 
(Patent), 1 :23223 

Effluent treatment and its cost for the Synthane coal-to-S.N.G. 
process, | :22489 

New potential absorbents for sulfur oxides removal from flue 
gas, | :22554 (CONF-670904-9) 

Process for removing sulfur oxides and nitrogen oxides from flue 
gases using h gnated actuated carbon with 
simultaneous injection of ammonia (Patent), 1 :23224 

SULFURIC ACID/BIOLOGICAL EFFECTS 

Banding of sulfur and sulfuric acid in soil in which iron- 

inefficient plants were grown, | :24664 
SUMMIT-1 REACTOR/ENGINEERED SAFETY SYSTEMS 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
SUMMIT-1 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
SUMMIT-1! REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

SUMMIT-2 REACTOR/ENGINEERED SAFETY SYSTEMS 

Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 

SUMMIT-2 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
SUMMIT-2 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR/REACTOR VESSELS 

In-service inspection of the principal tank of SUPER-PHENIX, | 

:23280 (ANL-Trans-1057) 
SUPERCONDUCTING CABLES/COOLING 

Apparatus and method for ling a superconducting cable 
(Patent), 1 :23232 

Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report, 1 :23231 (COO-2552-6) 

SUPERCONDUCTING CABLES/DESIGN 

Design of double helix conductors for superconducting ac power 

transmission, | :23230 (BNL-21338) 
SUPERCONDUCTING CABLES/MAGNETIC FLUX 

Supercurrent device for controlling mobile flux vortices 

(Patent), 1 :24144 
SUPERCONDUCTING COILS/ENERGY LOSSES 

Superconducting windings. Final report, 1 :23192 (AD-A- 
016050) 

SUPERCONDUCTING COILS/FABRICATION 

Superconductive winding with cooling passages (Patent), | 
124147 

SUPERCONDUCTING COILS/MATHEMATICAL MODELS 

Superconducting windings. Final report, | :23192 (AD-A- 
016050) 

SUPERCONDUCTING COMPOSITES/ELECTRIC 

CONDUCTIVITY 

Cyclic stress effects on transport properties of superconducting 
composite materials, | :23986 (CONF-760508-4) 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
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SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey 
issued quarterly, January-March 1976. Issue No. 76-01, 1 
:24139 (NP-20931) 
SUPERCONDUCTING GENERATORS/DESIGN 
Theory and design of electrical rotating machinery. Annual 
report No. 3, | May 1974-30 Apr 1975, 1 :23558 (AD-A- 
014624) 
SUPERCONDUCTING GENERATORS/PERFORMANCE 
PULSAR: a flux compression stage for coal-fired power plants, | 
:23194 (SAND-75-5813) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
High-field superconducting magnets for fusion research, | 
:25135 (UCRL-52000-75-12) 
SUPERCONDUCTING MOTORS/DESIGN 
Theory and design of electrical rotating machinery. Annual 
report No. 3, | May 1974-30 Apr 1975, 1 :23558 (AD-A- 
014624) 
SUPERCONDUCTING MOTORS/SWITCHING CIRCUITS 
Switchgear investigations for a 400-hp c.c. superconductive 
propulsion system. Research and development report, | 
:23559 (AD-A-014872) 
SUPERCONDUCTIVITY/PRESSURE DEPENDENCE 
Report of NRL progress, | :23766 (PB-245218) 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Time dependent superconductivity and superconducting 
quantum electronics. Final report, 20 Dec 1971-19 Jul 1975, 
I :25055 (AD-A-016178) 
SUPERCONDUCTORS/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey 
issued quarterly, January-March 1976. Issue No. 76-01, 1 
:24139 (NP-20931) 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Critical temperature of superconducting compounds, | :23786 
SUPERCONDUCTORS/TUNNEL EFFECT 
Nonequilibrium states resulting from tunneling in 
superconductors, | :23672 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERNOVA REMNANTS/RADIOWAVE RADIATION 
Empirical comparison of x-ray and radio emission from 
supernova remnants, | :24819 
SUPERNOVA REMNANTS/X RADIATION 
Empirical comparison of x-ray and radio emission from 
supernova remnants, | :24819 
SUPERTANKERS 
See TANKER SHIPS 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 
Identification and impact of Chicago's ambient suspended dust, 
1 :24453 (CONF-740921-) 
SURFACE AIR/DIFFUSION 
Resuspended bacteria from desert soil, 1 :24780 (CONF- 
740921-) 
SURFACE AIR/MIXING 
Mechanism and rate of gas transfer across the air-sea interface 
(Exchange of SO, and other soluble gases), 1 :24443 (CONF- 
740921-) 
SURFACE AIR/PURIFICATION 
Removal of water soluble gases from the atmosphere by 
vegetation, | :24434 (CONF-740921-) 
nded particle interactions and uptake in terrestrial plants, 
1 :24438 (CONF-740921-) 
SURFACE AIR/RADIATION MONITORING 
Characterization of environmental plutonium by nuclear track 
techniques (*°Pu), 1 :24495 (CONF-740921-) 
Experimental studies on the resuspension of plutonium from 
aged sources at the Nevada Test Site, 1 :24536 (CONF- 
740921-) 
SURFACE AIR/SAMPLING 
Interrelations of surface air concentrations and soil 
characteristics at Rocky Flats, 1 :24497 (CONF-740921-) 
Resuspension of plutonium at Rocky Flats, 1 :24498 (CONF- 


740921-) 
SURFACE CONTAMINATION/DIFFUSION 
Theoretical resuspension ratios, 1 :24461 es ) 
SURFACE CONTAMINATION MONITORS 
Portable radioactivity monitor for liquid effluents, surface 
contaminations, and bulk solid wastes, 1 :24342 
SURFACE CONTAMINATION MONITORS/DESIGN 
Portable apparatus for measurement of nuclear radiation 
(Patent; plastic scintillation detector), 1 :24345 
SURFACE MINING/COMPARATIVE EVALUATIONS 
Strip mining: a policy evaluation, 1 :22573 
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SURFACE MINING/ENVIRONMENTAL EFFECTS 
Coal mining methods and related environmental effects on land, 
air, and water, 1 :22569 
Strip min = a policy evaluation, 1 :22573 
SURFACE INING/LAND RECLAMATION 
Strip mining: a policy evaluation, | :22573 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
SEAS 
SURFACE WATERS/MIXING 
Mechanism and rate of gas transfer across the air-sea interface 
(Exchange of SO, and other soluble gases), 1 :24443 (CONF- 


740921-) 
SURFACE WATERS/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, M :24512 (Y/UB-4) 
SURFACE WATERS/POLLUTION 
Some mic teorological aspects of pollutant deposition rates 
near the surface, | :24449 (CONF-740921-) 
SURFACE WATERS/RADIATION HAZARDS 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
SURFACE WATERS/RADIATION MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 
SURFACE WATERS/TEMPERATURE DISTRIBUTION 
Effects of discharge design on the thermal mixing zone in 
waterways, | :23216 
SURFACE WATERS/THERMAL POLLUTION 
Effects of discharge design on the thermal mixing zone in 
waterways, | :23216 
Water use as a factor in meeting electric power needs, | :23182 
SURFACE WATERS/THERMODYNAMICS 
Limiting surface temperature of cooling ponds, | :24519 (ANL- 
75-3(Pt.4)) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/BREMSSTRAHLUNG 
Microscopic mechanism of coherent surface Bremsstrahlung, | 
:24860 
SURFACES/CONTAMINATION 
Contamination limits for real and personal property. Progress 
report, July-December 1975 (Plutonium and lead isotopes), | 
:24541 (LA-6337-PR) 
SURFACES/ELECTRON COLLISIONS 
Microscopic mechanism of coherent surface Bremsstrahlung, | 
:24860 
SURFACES/IRRADIATION 
Use of multiple 4a radiation sources for quasi-uniform 
irradiation of circular surfaces, 1 :25036 (LA-6285-MS) 
SURFACES/POLLUTION 
Surface depletion model for deposition from a Gaussian plume, 
1 :24448 (CONF-740921-) 
SURFACTANTS/EVALUATION 
Development and selection of chemical systems for miscible 
waterflooding, 1 :22737 
SURFACTANTS/PERFORMANCE TESTING 
Development and selection of chemical systems for miscible 
waterflooding, 1 :22737 
SURFACTANTS/PHASE STUDIES 
Interfacial tension and phase behavior in surfactant-brine-oil 
systems, | :22733 
SURFACTANTS/SURFACE TENSION 
Effects of sulfonate molecular weight and salt concentration on 
the interfacial tension of oil-brine-surfactant systems, 1 :22734 
Interfacial tension and phase behavior in surfactant-brine-oil 
systems, | :22733 
Modeling crude oils for low interfacial tension, 1 :22851 
SWEDEN/DISTRICT HEATING 
District heating development work in Sweden, | :23206 (AECL- 
5322/2) 
SWEDEN/NUCLEAR POWER PLANTS 
Some aspects on cooling water discharges and environmental 
enhancement (Site selection of nuclear power plants in 
Sweden), 1 :24588 (AECL-5322/1) 
SWEDEN/RADIATION MONITORING 
Significance of radon and its progeny as natural radiation 
sources in Sweden, | :24482 (CONF-730915-) 
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SWESSAR STANDARD PLANT 
(Stone and Webster reference PWR Nuclear Power Plant.) 
SWESSAR STANDARD PLANT/REACTOR LICENSING 
FIND: Pressurized Water Reactor Reference Nuclear Power 
Plant. Standard Safety Analysis Report (SWESSAR-P1). Stone 
Engineering Corporation, 1 :23287 (FIND-STN- 
SWITCHES/SPECIFICATIONS 
High-explosive driven crowbar switch (Patent), | :25103 
SWITCHES/SUPERCONDUCTIVITY 
Laser activated superconducting switch (Patent), 1 :24146 
SYNCHROTRON RADIATION 
Radiometry in the euv spectral region: standard source and 
detectors (Synchrotron radiation ge NBS electron 
synchrotron), 1 :24308 
SYNCHROTRON RADIATION/LABORATORY EQUIPMENT 
System for combined photoemission and reflection 
measurements with synchrotron radiation at liquid-He 
temperatures, | :24306 
SYNCHROTRON RADIATION/MIRRORS 
ign of the ultraviolet synchrotron-radiation beam line at 
SPEAR, | :24313 
Low-scatter metal mirrors for high-intensity synchrotron 
radiation at SPEAR, | :24314 
SYNCHROTRON RADIATION/MONOCHROMATORS 
Multiple Bragg reflection monochromators for synchrotron x- 
radiation, | :24309 
New two-grating grazing incidence spectro 
use with lure synchrotron radiation (Laboratoire pour 
I'Utilization du Rayonnement Electromagnetique (LURE)), 1 
:24316 
Simple grazing incidence monochromator of modified Rowland 
mounting type for synchrotron radiation, | :24317 
Ultrahigh vacuum monochromator for synchrontron radiation, 1 
724315 
SYNCHROTRON RADIATION/REVIEWS 
Perspectives of synchrotron radiation (report on a panel 
discussion), 1 :25031 
SYNCHROTRON RADIATION/USES 
EXAFS measurements at SPEAR (Extended x-ray absorption 
fine structure (EXAFS)), 1 :24319 
X-ray photoemission spectroscopy with use of synchrotron 
radiation, | :24318 
SYNTHANE PROCESS/BY-PRODUCTS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
SYNTHANE PROCESS/FLOWSHEETS 
Synthane process, | :22448 (ERDA-76-30-3) 
SYNTHANE PROCESS/HAZARDS 
Evaluation of high-Btu gasification projects, 1 :22451 (ERDA- 
76-30-3) 
SYNTHANE PROCESS/PILOT PLANTS 
Evaluation of high-Btu gasification projects, | :22451 (ERDA- 
76-30-3) 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976, | :22441 (ANL-76-60) 
Synthane process, | :22448 (ERDA-76-30-3) 
SYNTHANE PROCESS/WASTE PROCESSING 
Effluent treatment and its cost for the Synthane coal-to-S.N.G. 
process, 1 :22489 
SYNTHESIS GAS/CLEANING 
Method and apparatus for removing coarse unentrained char 
particles from the second stage of a two-stage coal gasifier 
(Patent), 1 :22494 
SYNTHESIS GAS/PRODUCTION 
Method and apparatus for removing coarse unentrained char 
particles from the second stage of a two-stage coal gasifier 
(Patent), 1 :22494 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
Modern energy technology. Volumes | and 2 (Book), | :23438 
SYNTHETIC FUELS/ECONOMICS 
Federal policies promoting greater coal utilization, 1 :23480 
SYNTHETIC PETROLEUM/CENTRIFUGATION 
Horizontal centrifuge operation for H-Coal liquid-solids 
separation, 1 :22513 (TID-27061) 
SYNTHOIL PROCESS/COAL LIQUIDS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1976, | :22509 (FE-1534-29) 
SYNTHOIL PROCESS/ECONOMICS 
Coal Technology Program progress report for April 1976, 1 
:22512 (ORNL/TM-5479) 
SYNTHOIL PROCESS/ENGINEERING 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
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SYNTHOIL PROCESS/FLOWSHEETS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5159) 
SYNTHOIL PROCESS/RESEARCH PROGRAMS 
Synthoil process, 1 :22499 (ERDA-76-33-3) 


T 


TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/ELECTRONIC GUIDANCE 
New radioelectric pilot aid for harbor entrance, | :22845 
TANKER SHIPS/STRESS ANALYSIS 
Determination of impact forces, mooring forces, and motions of 
supertankers at marine terminal, | :22847 
TANKS/CALIBRATION 
Instruments and data analysis methods for volume 
measurements, | :22941 (BNL-50489) 
TANTALUM/CATHODOLUMINESCENCE 
Luminescence from the (111) face of a Ta single crystal 
bombarded with slow electrons (100 to 300 eV), 1 :24862 
TANTALUM/CHEMICAL PREPARATION 
Nitride intermediates in the preparation of niobium, vanadium, 
and tantalum metals. II. Thermal decomposition of the 
nitrides, 1 :23708 
TANTALUM/ELECTRON COLLISIONS 
Luminescence from the (111) face of a Ta single crystal 
bombarded with slow electrons (100 to 300 eV), 1 :24862 
TANTALUM/MICROSTRUCTURE 
Electron metallography methods applied to studies of recovery 
and recrystallization in rolled tantalum single crystals, 1 
:23724 (Y/DA-6713) 
TANTALUM/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part II. Final report, | 
:23710 (COM-75-11448) 
TANTALUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, | :23726 
TANTALUM/PHYSICAL PROPERTIES 
New apparatus for thermophysical measurements above 2500 K 
(Enthalpy, volume, electric resistivity of solid and liquid; 
pressure dependence of melting point), | :23767 (UCRL- 
77929) 
TANTALUM/PHYSICAL RADIATION EFFECTS 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
Resistivity recovery of niobium and tantalum following 3 MeV- 
electron irradiation at 4.5 K, 1 :23868 (CONF-751006-P1) 
TANTALUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, | :23772 
TANTALUM ALLOYS/CORROSION RESISTANCE 
Niobium-tantalum alloys alloyed with platinum, | :23813 (AEC- 
tr-7296) 
Oxidation and hot corrosion of Ni-Cr and Co-Cr base alloys 
containing rare earth oxide dispersions. Final research report, 
13 Mar 1974-12 May 1975, | :23794 (AD-A-011379) 
TANTALUM ALLOY-T111/CHEMICAL POLISHING 
Chemical polishing of partially oxidized T-111 alloy, 1 :23701 
TANTALUM CARBIDES/MECHANICAL PROPERTIES 
Failure a of superhard materials when cutting 
superalloys, | :23706 
TANTALUM NITRIDES/PYROLYSIS 
Nitride intermediates in the preparation of niobium, vanadium, 
and tantalum metals. II. Thermal decomposition of the 
nitrides, 1 :23708 
TANTALUM OXIDES/OPTICAL PROPERTIES 
Practical anti-reflection coating for metal semiconductor solar 
cells, 1 :23039 
TAR 
See also COAL TAR 
TAR/SYNTHESIS 
Progress report on pyrolysis of crop and forestry residue, | 
723000 (NP-20954) 
TAR SAND TAILINGS 
See OIL SAND TAILINGS 
TAR SANDS 
See OIL SANDS 
TARAPUR-1 REACTOR/FISSION PRODUCT RELEASE 
Fission product noble gases in nuclear power station operation, 
1 :23331 (CONF-730915-) 
TARAPUR-2 REACTOR/FISSION PRODUCT RELEASE 
Fission product noble gases in nuclear power station operation, 
1 :23331 (CONF-730915-) 
TARGETS/DESIGN 
Deuterium pass through target (Patent), 1 :24310 


(Tributyl phosphate.) 
TBP/SOLVENT PROPERTIES 
Method for improving the extraction properties of a tributyl 
phosphate solution (Patent), 1 :22907 
TEA LEAVES/CONTAMINATION 
Alpha emitters in foods (Uranium), | :24542 (ORNL-tr-4165) 
TECHNETIUM/SEPARATION PROCESSES 
Analytical techniques for measurement of “Tc in environmental 
samples, | :24050 (BNWL-2000(Pt.4)) 
TECHNETIUM 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
TECHNETIUM 99/MASS SPECTROSCOPY 
Analytical techniques for measurement of “Tc in environmental 
samples, 1 :24050 (BNWL-2000(Pt.4)) 
TECHNETIUM 99/SCINTISCANNING 
Renal imaging with new /sup 99m/Tc-labeled compounds, |! 
:24650 
TECHNETIUM 99/TISSUE DISTRIBUTION 
Localization and radiotoxicity of Na/sup 99m/TcO, in the mouse 
fetus, 1 :24769 
99m-6. topurine: a new radiopharmaceutical 
bb cholescintigraphy (Mice, dogs), | :24640 
TECHNETIUM COMPOUNDS/CHEMICAL PROPERTIES 
Contribution to the study of the behavior of tetravalent 
technetium at tracer amounts in aqueous media, | :24093 
(BNWL-tr-180) 
TECTONICS 
Study of seismicity and tectonics in New England. Fourth 
report, May 1, 1975-July 31, 1975, 1 :24791 (COO- 


quarterly 
2484-5) 
TEFLON/SURFACE FINISHING 
Two techniques for characterizing surfaces for adhesive bonding, 
1 :23690 (SAND-76-0137) 
TELEMETRY 
Two-way communication with an earth penetrator, | :24133 
TELESCOPE COUNTERS/DESIGN 
Spark chamber spectrometry and space radiation studies. III. 
Final report, 1 Apr 1972-30 Jun 1975, 1 :24362 (AD-A- 
016766) 
TELESCOPE COUNTERS/PARTICLE IDENTIFICATION 
Time-of-flight and dE/dx methods of particle identification (Z > 
5), 1 :24329 (LA-UR-76-1128) 
TELEVISION/COST 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
TELEVISION/HEALTH HAZARDS 
Consumer protection: how much and who decides (Microwave 
ovens; color television), | :24708 (DHEW/FDA-76-8026) 
TELEVISION/SAFETY STANDARDS 
Consumer protection: how much and who decides (Microwave 
ovens; color television), 1 :24708 (DHEW/FDA-76-8026) 
TELLURIDES/ELECTRIC CONDUCTIVITY 
Threshold switching in the amorphous semiconductor As,sTe79G 
€,s and in the organic semiconductor melanin, | :23999 (IS-T- 
709) 


TELLURIDES/ELECTRICAL PROPERTIES 
Electrical switching in bulk samples of 0.15As-0.12Ge-0.73Te 
glass, 1 :24000 (IS-T-724) 
TELLURIUM 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 
TELLURIUM 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
TELLURIUM 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 
TEMPERATURE MEASUREMENT/REMOTE SENSING 
LASL electronic identification project and the effects of 
computers in the decision process, 1 :24660 (LA-UR-76- 
1389) 
TERBIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, | :24884 
TERBIUM/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
TERBIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
TERBIUM 156/ENERGY LEVELS 
Nuclear data sheets for A = 156, 1 :25008 
TERBIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
TERBIUM 160/UPTAKE 
Accumulation of europium in tumor ("Eu, mice), 1 :24765 
TERBIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 


TEXAS/GEOTHERMAL RESOURCES 


TERBIUM HYDRIDES/ELECTRON COLLISIONS 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, | :23775 
TERBIUM HYDRIDES/OPTICAL PROPERTIES 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, 1 :23775 
TERBIUM OXIDES/ELECTRON COLLISIONS 

Energy loss spectra and optical constants of rare earth metals, 

hydrides, and oxides between 5 and 200 eV, | :23775 
TERBIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
TEREPHTHALIC ACID/PRODUCTION 
Utilization of coal conversion process by-products. Quarterly 
27, 1975-March 27, 1976, 1 :22517 (FE- 
1724-15) 
TERPHENYL-PARA/CHARGED-PARTICLE TRANSPORT 

Electron energy loss measurements on fluorence (Cutis) and p- 

terpheny! (C,,H,,) single crystals and vapors, 1 :25029 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS/LAND RECLAMATION 

Soil erodibility, soil erosion, and revegetation following wildlife 

in a shrub-steppe community, | :24544 (CONF-740921-) 
TEST FACILITIES 

See also TONOPAH TEST RANGE 
TEST FACILITIES/DESIGN 

Transportable 56-kN 200-mm displacement hydraulic shaker for 
seismic simulation, | :24119 

TEST FACILITIES/OPERATION 

Accelerated outdoor weathering employing natural sunshine, | 

:23105 
TEST FACILITIES/PERFORMANCE 

Transportable 56-kN 200-mm displacement hydraulic shaker for 

seismic simulation, | :24119 
TESTES/BIOLOGICAL RADIATION EFFECTS 

Calculations of the absorbed dose to a man immersed in an 
infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 

Histochemical studies of the effect of radiophosphorus on testis 
phy albino mice during postnatal development (*P), 1 

TESTES/METABOLISM 

Histochemical studies of the effect of radiophosphorus on testis 

. in Swiss albino mice during postnatal development (*P), 1 
4758 
TESTES/RADIATION DOSES 

Calculations of the absorbed dose to a man immersed in an 

infinite cloud of krypton-85, 1 :24699 (CONF-730915-) 
TEXAS/AGRICULTURE 

1974 Texas farm fuel and fertilizer survey, 1 :23504 (NSF-RA- 

N-74-257) 
TEXAS/COAL RESERVES 

Resources and utilization of Texas lignite. Project N/T-2, final 

report, 1 :22401 (NSF-RA-N-74-247) 
TEX AS/ENERGY 

Existing energy law and regulatory practice in Texas. Project 

L/R-1, final report, 1 :23476 (NSF-RA-N-74-238) 
TEXAS/ENERGY CONSERVATION 

Energy conservation. Project L/R-3, final report, 1 :23466 (NSF- 

RA-N-74-239) 
TEXAS/ENERGY POLICY 

Economic analysis of declining petroleum supplies in Texas: 
income, employment, tax, and production effects as measured 
by input-output and supply-demand simulation models. Proj 
S/D-2 and S/D-3, final report, 1 :22829 (NSF-RA-N-74-225) 

Legal and regulatory policy aspects of energy allocation. Project 
L/R-4, final report, 1 :23477 (NSF-RA-N-74-240) 

TEXAS/ENERGY SOURCES 

Antitrust considerations. Project L/R-10, final report, 1 :23478 
(NSF-RA-N-74-245) 

Executive summaries of project reports of the Council, 1 :23454 
(NSF-RA-N-74-222) 

Texas energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 
223) 

TEXAS/GEOPRESSURED SYSTEMS 

Development of an assessment methodology for geopressured 
zones of the upper Gulf Coast based on a study of abnormally 
pressured gas fields in South Texas. Progress report, | March 
1976-31 May 1976, 1 :23136 (COO-2687-4) 

Geology and potential uses of the geopressure resources of the 
Gulf Coast (6,000 MW-centuries of recoverable electric 
energy, 200 Tcf of methane), 1 :23134 (UCID-17163) 

TEXAS/GEOTHERMAL RESOURCES 

Geology and potential uses of the geopressure resources of the 
Gulf Coast (6,000 MW-centuries of recoverable electric 
energy, 200 Tcf of methane), 1 :23134 (UCID-17163) 
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TEXAS/GEOTHERMAL RESOURCES 


Impact of state and federal law on development of geothermal 
resources in Texas. Project L/R-9, final report, 1 :23140 
(NSF-RA-N-74-244) 

TEXAS/HYDROGEN-BASED ECONOMY 

Implementation of a hydrogen ene ystem in Texas. Project 

N/T-S, final report, | 27983 (NSE-RA-N RA-N- 74-250) 
TEXAS/INDUSTRY 

Potential for energy conservation in industrial operations in 

Texas. Final report, 1 :23578 (NSF-RA-N-74-231) 
TEXAS/LAWS 

Existing energy law and regu tn in Texas. 

L/R-1, final report, 1 -RA-N-74-238) 
TEXAS/NATURAL GAS FIELDS 
Development of an assessment methodology for geopressured 
pecan! 9 Gulf Coast based on a study of abnormally 
Ids in South Texas. Progress report, 1 March 
1976-31 Tbe 1976, 1 :23136 (COO-2687-4) 
TEXAS/PETROLEUM INDUSTRY 

Economic analysis of declining petroleum supplies in Texas: 
income, employment, tax, and production effects as measured 
by input-output and supply-demand simulation models. Proj 
S/D-2 and S/D-3, final report, 1 :22829 (NSF-RA-N-74-225) 

THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Oyster development in power plant discharge, 1 :24595 

THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Cost-benefit analysis of improvements in water quality, | :24598 

Economic impact of P.L. 92-500: a national commission on 
water quality assessment, | :24596 

Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 

Some aspects on cooling water discharges and environmental 
enhancement (Site selection of nuclear power plants in 
Sweden), 1 :24588 (AECL-5322/1) 

Thermal impact assessment of large power plants in coastal 
regions, | :24590 (CONF-760622-22) 

THERMAL EFFLUENTS/MATHEMATICAL MODELS 

Thermal impact assessment of large power plants in coastal 
regions, | :24590 (CONF-760622-22) 

THERMAL EFFLUENTS/NUTRIENTS 

Analysis of the thermal and nutrient properties of the condenser 
discharge plume created by an Ocean Thermal Difference 
Power Plant, 1 :23056 (NSF-RA-N-74-185) 

THERMAL EFFLUENTS/PLUMES 

Measurement and modeling of thermal plumes: progress, 

problems, needs, 1 :24593 
THERMAL EFFLUENTS/TEMPERATURE GRADIENTS 

Power plant cooling water temperature prediction: subjective 

versus computerized analysis techniques, | :23215 
THERMAL EFFLUENTS/USES 

Potential for aquaculture utilizing the water flow and waste heat 
from power plant operations, | :24662 

Utilization of power plant thermal effluent for mariculture, | 

724594 


THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Central receiver solar thermal power system, p! 
report for period ending December 31, 1975, 1 :23049 
(SAN/1110-76/T1) 

Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, June 1, 1974-July 31, 1975, 1 :23411 
(NSF/RANN/SE/P-416 180-000/FR/75/1 ) 

THERMAL ENERGY STORAGE 

EQUIPMENT/PERFORMANCE TESTING 

Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, June 1, 1974-July 31, 1975, 1 :23411 
( NSF/RANN/SE/P-416 80-000/FR/75/1 ) 

THERMAL INSULATION/MATERIALS 
Workshop on technical assessment of industrial the 
insulation materials: summary, | :23680 CORNLTM-SS15) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Mangrove root communities in Jobos Bay, | :24591 (PRNC- 
196(Vol.1)) 
THERMAL POLLUTION/POLLUTION REGULATIONS 
Water use as a factor in meeting electric power needs, | :23182 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/CLOSED-CYCLE COOLING 

SYSTEMS 

Binary-cycle power plants using air-cooled condensing systems, | 
:23172 (CONF-750764-) 

Steam turbine design studies for high exhaust pressure 
applications, | :23167 (CONF-750764-) 


ERA Vol. 1, No. 11 


THERMAL POWER PLANTS/CONTROL EQUIPMENT 

Modular operating centers and methods of building same for use 
in electric power generating plants and other industrial and 
commerical plants, processes, and systems (Patent), | :23197 

THERMAL POWER PLANTS/COOLING 

City wastewater re-used for power plant cooling and boiler 
make-up, | :24282 

Water use as a factor in meeting electric power needs, | :23182 

THERMAL POWER PLANTS/COOLING SYSTEMS 

Disposal of waste heat (Patent), 1 :23190 

Overview of water requirements for electric power generation, | 
:23181 

THERMAL POWER PLANTS/EFFICIENCY 

Recouping the thermal-to-electric conversion loss by the use of 
waste heat, 1 :23211 (AECL-5322/2) 

THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Water use as a factor in meeting electric power needs, | :23182 

THERMAL POWER PLANTS/FINANCING 

Electric utilities, 1 :23518 (JPL-5040-6(Vol.3)) 

THERMAL POWER PLANTS/FUEL CONSUMPTION 

Improved energy utilization in generating steam and power for 
industrial use, 1 :23212 

THERMAL POWER PLANTS/ONCE-THROUGH COOLING 

SYSTEMS 

Power plant cooling water temperature prediction: subjective 
versus computerized analysis techniques, | :23215 

THERMAL POWER PLANTS/OPERATION 

Complementary use of hydro and thermal power, | :23016 

Modular operating centers and methods of building same for use 
in electric power generating plants and other industrial and 
commerical plants, processes, and systems (Patent), | :23197 

THERMAL POWER PLANTS/THERMAL EFFLUENTS 

Effects of discharge design on the thermal mixing zone in 
waterways, | :23216 

Low-grade heat utilization in Canada and the northern United 
States, 1 :23204 (AECL-5322/1) 

Power plant cooling water temperature prediction: subjective 
versus computerized analysis techniques, | :23215 

Use of low-grade heat in cold climates for aquaculture: a 
pe tive in the western hemisphere and Japan, | :23202 
(AECL-5322/1) 

Use of low-grade heat in agriculture with special reference to 
the greenhouse industry, | :23203 (AECL-5322/1) 

THERMAL POWER PLANTS/WASTE HEAT 

Combined power and heat systems for industry precept and 
practice, 1 :23581 (AECL-5322/1) 

Disposal of waste heat (Patent), 1 :23190 

District heating development work in Sweden, | :23206 (AECL- 
5322/2) 

Economics and the question of low-grade heat, | :23208 
(AECL-5322/2) 

Existing and proposed projects within the CEGB to demonstrate 
and evaluate the potential horticultural and other uses of 
reject heat in cooling water, 1 :23210 (AECL-5322/2) 

Industrial use of low-grade heat in Canada, | :23582 (AECL- 
5322/1) 

Recouping the thermal-to-electric conversion loss by the use of 
waste heat, 1 :23211 (AECL-5322/2) 

Use of by-product heat to heat buildings and sanitary water, | 
:23207 (AECL-5322/2) 

THERMAL RADIATION/BIOLOGICAL EFFECTS 

Combined injury caused by nuclear explosions, | :24727 (LF-tr- 
123) 

THERMAL SHIELDS/ABLATION 

Analytical modeling and experimental verification of the 
performance of a low temperature ablative material, | :24002 
(SAND-76-6237) 

THERMAL SPRINGS/ELECTRICAL SURVEYS 

Geological and geophysical study of the origin of the Warm 
Springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 1 :23138 (TID-27059) 

THERMAL SPRINGS/GEOLOGICAL SURVEYS 

Geological and geophysical study of the origin of the Warm 
Springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 1 :23138 (TID-27059) 

THERMAL SPRINGS/ORIGIN 

Geological and geophysical study of the origin of the Warm 
Springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 1 :23138 (TID-27059) 

THERMIONIC CONVERTERS/RESEARCH PROGRAMS 

Advanced Thermionic Technology Program progress report No. 
3, 1 :23545 (TE-4202/4203-32-76) 

Advanced Thermionic Technology Program progress report No. 
7, 1 :23546 (TE-4202/4203-67-76) 
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THERMOCOUPLES/FAILURES 
Materials Science Division coal technology. Sixth quarterly 
report, January-March 1976 (Gasification Plant Materials), | 
:22441 (ANLy76-60) 
THERMOELECTRIC GENERATORS/DESIGN 
Microwatt thermoelectric generator (Patent), | :22981 
THERMOELECTRIC GENERATORS/FABRICATION 
Aluminum for bonding Si-Ge alloys to graphite (Patent), | 
123544 
THERMOELECTRIC GENERATORS/RESEARCH PROGRAMS 
Multi-Hundred Watt Radioisotope Thermoelectric Generator 
LES 8/9 Program, MJS Program. Bi-monthly 
progress ‘report, 1 May-30 June 1975, 1 :22977 (TID- 7049) 
Multi-Hundred Watt Radioisotope Thermoelectric Generator 
Program, LES 8/9 Program, MJS Program. Bi-monthly 
progress report, | July-31 August 1975, 1 :22978 (TID- 
27050) 


Multi-Hundred Watt Radioisotope Thermoelectric Generator 
ES 8/9 Program, MJS Program. Bi-monthly 
progress report, | September-31 October 1974, 1 :22979 
(TID-27051) 
Multi-Hundred Watt Radioisotope Thermoelectric Generator 
Program, LES 8/9 Program, MJS Program, Bi-monthly 
progress report, | November-31 December 1975, 1 :22980 
(TID-27052) 
THERMOELECTRIC GENERATORS/TESTING 
Fueled viking generator S/N 106 acceptance vibration test 
report, 1 :22968 (MLM-2196) 
THERMOLUMINESCENT DOSEMETERS/ACCURACY 
Environmental radiation monitoring with thermoluminescent 
dosimeters, 1 :24697 (CONF-730915-) 
THERMONUCLEAR DEVICES 
See also ORMAK DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 
Theory of plasma transport in toroidal confinement systems, | 
:25114 
THERMONUCLEAR FUELS/NONDESTRUCTIVE TESTING 
Method for nondestructive fuel assay of laser fusion targets 
(Patent), 1 :25140 
THERMONUCLEAR FUELS/X RADIATION 
Method for nondestructive fuel assay of laser fusion targets 
(Patent), 1 :25140 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
DT fusion neutron irradiation of LLL initial damage rate 
samples at 4.2°K and LLL SrCl,, 1 :25145 (UCID-17142) 
THERMONUCLEAR REACTOR 
MATERIALS/PERFORMANCE TESTING 
Ceramics in controlled thermonuclear devices, 1 :25144 (LA- 
UR-76-1210) 
THERMONUCLEAR REACTOR WALLS/STRESS CORROSION 
Fusion reactors, 1 :25131 (ERDA-76-98) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed. 


See also THERMONUCLEAR REACTOR WALLS 
Modern energy technology. Volumes | and 2 (Book), 1 :23438 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 


Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 2, 1976. Bibliography, author index, 
subject index, appendix (207 references), 1 :25066 

Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 3, 1976. Bibliography, author index, 
subject index, appendix (218 references), 1 :25067 

Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 4, 1976. Bibliography, author index, 
subject index, appendix (247 references), 1 :25068 

THERMONUCLEAR REACTORS/DATA PROCESSING 

National CTR Computer Center, | :25146 (UCRL-52000-75-12) 

THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 


Potential environmental effects of fusion reactor power plants, | 
125142 
THERMONUCLEAR REACTORS/FORECASTING 
Influence of alternative technologies on energy supply, 1 :23473 
THERMONUCLEAR REACTORS/INDEXES 
Technology index for plasmaphysics research and fusion 
reactors. Cumulative index. Volume 9, 1975. Author index, 
subject index, 1 :25064 
THERMONUCLEAR REACTORS/INFORMATION RETRIEVAL 
Plasma physics index. Thesaurus, 1976, 1 :25065 
THERMONUCLEAR REACTORS/MHD GENERATORS 
Plasma magnetohydrodynamic generator for simulating the 
energy conversion of pulsed thermonuclear reactors, 1 :25143 
(ERDA-tr-129) 
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THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Possible voltage transient on the neutral beam power system, | 
:25138 (TFTR-3) 
THERMONUCLEAR REACTORS/PLANNING 
Advanced fission and fusion, 1 :23233 
THERMONUCLEAR REACT ‘ORS/RESEARCH PROGRAMS 
Main results of investigations in the program ‘Physics of High- 
Temperature Plasmas and Controlled Thermonuclear Fusion’ 
in the USSR in 1974-1975, 1 :25133 (ERDA-tr-111) 
THERMONUCLEAR REACTORS/SHOCK HEATING 
Shock heated, wall confined fusion power system (Patent), | 
725134 
THERMONUCLEAR REACTORS/SPECIFICATIONS 
Shock heated, wall confined fusion power system (Patent), | 
125134 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
High-field superconducting magnets for fusion research, | 
725135 (UCRL-52000-75-12) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS/PYROLYSIS 
Fuel made from thermoplastic fibers and oil (Patent; from clean- 
up of oil spills), 1 :23005 
THICKNESS GAGES/DESIGN 
Radiation thickness gauge (Patent; for process control in metals 
rolling mills), 1 :24367 
THIOETHERS 
See SULFIDES 
THIOLS 
See also MERCAPTOPURINE 
THIOLS/REMOVAL 
Process for the desulfurization of light oils (Patent; ultraviolet 
irradiafion), 1 :22779 
THORIUM/AERIAL MONITORING 
Aerial radiological survey of the Weldon Spring Chemical Plant 
(St. Charles, Missouri) (Uranium, thorium), 1 :24540 (EGG- 
1183-1688) 
THORIUM/FUEL CYCLE 
Thorium-based fission reactor fuels, 1 :23298 
THORIUM/NONDESTRUCTIVE ANALYSIS 
Portable radioactivity monitor for liquid effluents, surface 
contaminations, and bulk solid wastes, | :24342 
THORIUM 228/RADIATION MONITORING 
Effect of ventilation variables on breath thoron output (Dogs), | 
124764 (CONF-730915-) 
THORIUM NITRATES/THOREX PROCESS 
Solvent extraction feed preparation for HTGR fuel reprocessing: 
interim development report, | :22899 (GA-A-13858) 
THORIUM OXIDES/RADIATION MONITORING 
Effect of ventilation variables on breath thoron output (Dogs), 1 
:24764 (CONF-730915-) 
THORON 
See RADON 220 
THROMBOCYTES 
See BLOOD PLATELETS 
THRUSTERS/PERFORMANCE 
Performance of thrusters (For dynamic station-keeping of 
offshore platforms), 1 :22631 
THULIUM/ABSORPTION SPECTRA 
vuv absorption bands of trivalent lanthanides in LaF;, | :24884 
THULIUM/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
THULIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
THULIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
THULIUM COMPOUNDS/DOMAIN STRUCTURE 
Germanium-substituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y,Eu, 
(Lu, Tm), Ca (Fe, Ge)sO.2), 1 :24016 
THULIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 
garnets, | :24020 
THULIUM COMPOUNDS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, | :24017 
THULIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
THULIUM HYDRIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 


THULIUM HYDRIDES/OPTICAL PROPERTIES 


THULIUM HYDRIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
THULIUM OXIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
THULIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
THYMOCYTES/IMMUNE REACTIONS 
Variations in the expression of 6-C3H alloantigen on thymic 7 
— lymphocytes of newborn and young adult mice, | 


THYROGLOBULIN/RADIOIMMUNOASEAY 
y for measurement of thyroglobulin and anti- 
——— antibody i in human serum ('**I tracer technique), 
THYROID/METABOLISM 

Regulation of radioactive drugs, | :24748 (DHEW/FDA-76- 


8026) 
THYROID/RADIATION DOSES 

Overview of Federal agency radiation protection activities. II 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 

Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA- 76-8026) 

TIDAL POWER/FORECASTING 
Influence of alternative technologies on energy supply, | :23473 
TIME-OF-FLIGHT SPECTROMETERS/PARTIC 

IDENTIFICATION 

Time-of-flight and dE/dx methods of particle identification (Z > 
5), 1 :24329 (LA-UR-76-1128) 

TIN/COMPRESSIBILITY 

Speed of ultrasound and the thermophysical 
liquid metals Sn, Pb, Cd and of their binary 
Pb:Cd, 1 :23779 

TIN/SPECIFIC HEAT 

Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

TIN/THERMAL EXPANSION 

Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

TIN/ULTRASONIC WAVES 

Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

TIN/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
TIN 104/ENERGY LEVELS 
Nuclear data sheets for A = 104, 1 :25006 
TIN 104/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 104, 1 :25006 
TIN 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 
TIN 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
TIN ALLOYS/COMPRESSIBILITY 

Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 

TIN ALLOYS/CRITICAL CURRENT 

Effects of reactor neutron, 14-MeV neutron and energetic- 
charged-particle irradiations on the critical current in Nb;Sn, 
1 :23928 (CONF-751006-P2) 

Investigation of flux pinning and critical current densities in 
Type II superconductors. Technical report No. 4 (final), 1 
:23759 (AD-A-014623) 

TIN ALLOYS/CRYSTALLIZATION 

Crystallography of preferred growth in lead-tin alloys, 1 :23686 
(IS-T-718) 

TIN ALLOYS/ELECTRIC CONDUCTIVITY 

Cyclic stress effects on transport properties of superconducting 
composite materials (Nb-Ti or Nb;Sn in Cu), | :23986 
(CONF-760508-4) 

TIN ALLOYS/INTERNAL FRICTION 

Effect of hydrogen on internal friction of several Ti alloys. 

Technical report, 1 :23731 (AD-A-015546) 
TIN ALLOYS/MAGNETIC FLUX 

Investigation of flux pinning and critical current densities in 
Type II superconductors. Technical report No. 4 (final), 1 
:23759 (AD-A-014623) 

TIN ALLOYS/NITRIDATION 

Nitride forming reactions in liquid uranium alloys. Annual 

progress report (U-Sn; Pr-Sn), 1 :23807 (SU-326P28-X4) 
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TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of reactor neutron, 14-MeV neutron and energetic- 
charged-particle irradiations on the critical current in Nb;Sn, 
1 :23928 (CONF-751006-P2) 
Thermal and electrical measurements on solids a’ 
Progress report No. 10, 1223939 (COO-1629- 


TIN ALLOYS/SPECIFIC HEAT 
Speed of ultrasound and the thermophysical properties of the 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn and 
Pb:Cd, 1 :23779 
TIN ALLOYS/THERMAL EXPANSION 
Speed of ultrasound and the thermophysical 
liquid metals Sn, Pb, Cd and of their binary al 
Pb:Cd, 1 :23779 
TIN ALLOYS/ULTRASONIC WAVES 
Speed of ultrasound and the thermophysical properties of 
liquid metals Sn, Pb, Cd and of their binary alloys Pb:Sn aan 
Pb:Cd, | :23779 
TISSUE-EQUIVALENT DETECTORS/CALIBRATION 
Investigations into the thermal defect of tissue-equivalent plastic 
(A-150), 1 :24354 (BNL-21208) 
TISSUE-EQUIVALENT MATERIALS/ALPHA DOSIMETRY 
Dosimetry of particulate sources in the lung, 1 :25045 (BNWL- 
2000(Pt.4)) 


UES 
See also BONE MARROW 
SKIN 
TISSUES/CHEMICAL ANALYSIS 
Tissue chemical analysis with muonic x rays, | :24036 
TISSUES/RADIONUCLIDE KINETICS 
Behavior of krypton-85 in animals, 1 :24763 (CONF-730915-) 
Biological effects of the radioactive noble gases, 1 :24735 
(CONF-730915-) 
TISSUES/SCINTILLATION COUNTING 
Liquid scintillation alpha counting and spectrometry and 
application to bone and tissue samples, | :24327 XCONF. 
760640-1) 
TITANIUM/BIBLIOGRAPHIES 
Titanium and titanium alloy creep (a sth with 
ow Report for 1964-Jul 1975, 1 :23741 (NTIS/PS- 
5/538) 
TITANIUM/CREEP 
Titanium and titanium alloy creep (a bibliography with 
abstracts). Report for 1964-Jul 1975, 1 :23741 (NTIS/PS- 
75/538) 
TITANIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
pea at ANL July 74 to June 75), 1 :24866 (ANL-75- 
Pt.1)) 
TITANIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the — table (Summary of research 
ro at ANL July 74 to June 75), 1 :24866 (ANL-75- 
(Pt.1)) 
TITANIUM/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub III/ thresholds region for 
some neutral atoms and positive ions, | :24873 
TITANIUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, | :23772 
TITANIUM/SURFACE CLEANING 
Titanium cleaning in fused salts, 1 :23824 
TITANIUM 53/BETA-MINUS DECAY 
New isotopes of interest to astrophysics, | :24994 (CONF- 
760560-5) 
TITANIUM ALLOYS 
See also ALLOY-A-286 
INCONEL 702 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/BIBLIOGRAPHIES 
Titanium and titanium alloy creep (a bibli hy with 
abstracts). Report for 1964-Jul 1975, 1 :23741 (NTIS/PS- 
75/538) 
TITANIUM ALLOYS/CASTING 
The preparation of modified Nitinol alloys. Final report, | 
:23685 (AD-A-010497) 
TITANIUM ALLOYS/CORROSION RESISTANCE 
Corrosion of alloys of the niobium-titanium-aluminium system, | 
:23812 (AEC-tr-7296) 
TITANIUM ALLOYS/CREEP 
Titanium and titanium alloy creep (a bibliography with 
abstracts). Report for 1964-Jul 1975, 1 :23741 (NTIS/PS- 
75/538) 
TITANIUM ALLOYS/CRITICAL CURRENT 
Neutron irradiation damage on the superconducting properties 
in vanadium and Nb-Ti alloys, 1 :23927 (CONF-751006-P2) 
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TITANIUM ALLOYS/ELECTRIC CONDUCTIVITY 
= stress effects on transport properties of superconducting 
mposite materials (Nb-Ti or Nb;Sn in Cu), | :23986 
(CONF.760508-4) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Neutron irradiation damage on the superconducting properties 
in vanadium and Nb-Ti alloys, 1 :23927 (CONF-751006-P2) 
TITANIUM ALLOYS/SUPERCONDUCTIVITY 
Tensile properties of superconducting composite conductors and 
Nb-Ti alloys at 4.2°K, 1 :23769 
TITANIUM ALLOYS/TENSILE PROPERTIES 
Tensile properties of superconducting composite conductors and 
Nb-Ti alloys at 4.2°K, 1 :23769 
TITANIUM BASE ALLOYS/BONDING 
Polyimide adhesives for weld-bonding titanium, | :23707 
TITANIUM BASE ALLOYS/COMPATIBILITY 
Effects of graphite-epoxy composite materials on the corrosion 
pond of aircraft alloys. Phase report, 1 :23793 (AD-A- 
) 
TITANIUM BASE ALLOYS/CORROSION RESISTANCE 
Corrosion and electrochemical behavior of Ti-Mo-Pd alloys in 
solutions of hydrochloric acid at 100°C (5, 10, 27% Mo; 0.2, 
0.5% Pd), 1 :23810 (AEC-tr-7296) 
Investigation of the corrosion resistance of Ti-Mo-Cr-Pd alloys 
= Mo; 1-10% Cr; 0.2 and 0.5% Pd), 1 :23811 (AEC-tr- 
296) 
TITANIUM BASE ALLOYS/ELECTROCHEMISTRY 
Influence of alloying on the stoichiometric disorder of the 
surface oxides and the electrochemical oxidation of Ti-Nb and 
Ti-Ni alloys (2-40% Nb; 1% Ni), 1 :23817 (AEC-tr-7296) 
TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Application of advanced failure analysis techniques to practical 
aerospace problems, | :23756 
TITANIUM BASE ALLOYS/HARDNESS 
Dual-hardness titanium alloy composite armor, | :23752 
TITANIUM BASE ALLOYS/INTERNAL FRICTION 
Effect of hydrogen on internal friction of several Ti alloys. 
Technical report, | :23731 (AD-A-015546) 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Producibility technology studies: supersonic cruise aircraft, 1 
:23753 
TITANIUM BASE ALLOYS/SURFACE CLEANING 
Titanium cleaning in fused salts, 1 :23824 
TITANIUM CARBIDES/ELECTRONIC STRUCTURE 
Study of optical and electronic properties of semiconductors, 
Sbsbr, Sbsei, and Sbsi. Interim report, 1 Oct 1974-30 Jun 
1975, 1 :23966 (AD-A-015391) 
TITANIUM NITRIDES/ELECTRONIC STRUCTURE 
Study of optical and electronic properties of semiconductors, 
Sbsbr, Sbsei, and Sbsi. Interim report, 1 Oct 1974-30 Jun 
1975, 1 :23966 (AD-A-015391) 
TITANIUM NITRIDES/SPUTTERING 
Thin film deposition by electric and magnetic crossed-field diode 
uttering (Patent application), | :23952 
TOKAMAK DEVICES 
See also JFT-2 TOKAMAK 
TOKAMAK DEVICES/IMPURITIES 
Spectroscopy of impurities in tokamak plasmas, | :25087 
TOKAMAK DEVICES/POWER SUPPLIES 
Production and analysis of thermonuclear plasmas in high beta 
devices. Progress report (Pulse generator development, plasma 
production, and plasma diagnostics research), 1 :25137 
(ORO-45 14-3) 
TOKAMAK DEVICES/PULSE GENERATORS 
Production and analysis of thermonuclear plasmas in high beta 
devices. Progress report (Pulse generator development, plasma 
production, and plasma diagnostics research), | :25137 
(ORO-45 14-3) 
TOKAMAK DEVICES/RESEARCH PROGRAMS 
Main results of investigations in the program ‘Physics of High- 
Temperature Plasmas and Controlled Thermonuclear Fusion’ 
in the USSR in 1974-1975, 1 :25133 (ERDA-tr-111) 
Production and analysis of thermonuclear plasmas in high beta 
devices. Progress report (Pulse generator development, plasma 
production, and plasma diagnostics research), 1 :25137 
(ORO-45 14-3) 
Synchrotron radiation from runa t in the TM-3 
Tokamak, | :25108 
TOKAMAK DEVICES/SYNCHROTRON RADIATION 
Synchrotron radiation from runaway electrons in the TM-3 
Tokamak, 1 :25108 
TOLUIDINE BLUE/USES 
''T-radio-toluidine blue: a new diagnostic agent for biliary 
function study and gallbladder scanning, | :24648 
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TOMATOES/BIOLOGICAL EFFECTS 
Correction of iron deficiency in tomatoes grown hydroponically 
in sewage water, | :24672 
TOMATOES/HYDROPONIC CULTURE 
Correction of iron deficiency in tomatoes grown hydroponically 
in sewage water, | :24672 
TOMATOES/NUTRITIONAL DEFICIENCY 
Correction of iron deficiency in tomatoes grown hydroponically 
in sewage water, | :24672 
TONOPAH TEST RANGE/RADIATION MONITORING 
Statistical design aspects of sampling soil for plutonium, | 
724534 (CONF-740921-) 
TOPHET/EMBRITTLEMENT 
Suitability of Tophet C-Alloy 52/Kovar components to hydrogen 
environments, | :23688 (MLM-2289) 
TOPOGRAPHY/COMPUTER CODES 
CATCH: computer assisted topography, cartography, and 
hypsography. Part IV. SEESIJ: a subroutine package for 
determining the visibility of objects throughout a region, | 
:25169 (ORNL/TM-3790(Pt.4)) 
TOPPING CYCLES/PERFORMANCE 
PULSAR: a flux compression stage for coal-fired power plants, | 
:23194 (SAND-75-5813) 
TORNADOES 
Tornado parameters for nuclear power plants. Quarterly report, 
June 1, 1975-August 31, 1975 (Preliminary data collection), | 
124412 (COO-2507-3) 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Total energy system long-term feasibility (Dynamic simulation 
model), | :23441 
TOTAL FLOW SYSTEMS/PERFORMANCE 
Electric power generation from geothermal hot water deposits, i 


TOWER FOCUS POWER PLANTS 
Solar energy: approach to technology, | :23509 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Solar pilot plant, phase I. Quarterly report No. 1, July-December 
1975, 1 :23048 (SAN/1109-76/T1) 
TOWER FOCUS POWER PLANTS/COST 
Tower reflector as an alternate to the tower boiler concept for a 
— receiver solar thermal electric conversion plant, | 
:23050 
TOWER FOCUS POWER PLANTS/DESIGN 
Central receiver solar thermal power system, phase 1 
report for period ending December 31, 1975, 1 23049 
(SAN/1110-76/T1) 
TOWER FOCUS POWER PLANTS/FEASIBILITY STUDIES 
Solar pilot plant, phase I. Quarterly report No. 1, July-December 
1975, 1 :23048 (SAN/1109-76/T1) 
Tower reflector as an alternate to the tower boiler concept for a 
central receiver solar thermal electric conversion plant, | 
23050 


TOWER FOCUS POWER PLANTS/HEAT STORAGE 
Central receiver solar thermal power system, phase |. Progress 
report for period ending December 31, 1975, 1 :23049 
(SAN/1110-76/T1) 
TOWER FOCUS POWER PLANTS/SITE SELECTION 
Solar thermal conversion central receiver pilot plant siting, | 
:23047 (ATR-75(7370)-3) 
TRACER TECHNIQUES 
See also ISOTOPE DILUTION 
Activated aluminum tracer tag (Patent; radiation greater than 23 
MeV), | :22964 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRAINING 
See EDUCATION 
TRANSDUCERS/DESIGN 
Air-bearing LVDT transducer (nd) (Engineering Materials) 
(Linear variable differential transformer (LVDT) transducer, 
4 drawings), 1 :24274 (CAPE-2324(Rev.1)) 
TRANSDUCERS/GAS BEARINGS 
Air-bearing LVDT transducer (nd) (Engineering Materials) 
(Linear variable differential transformer (LVDT) transducer, 
4 drawings), 1 :24274 (CAPE-2324(Rev.1)) 
Air-bearing LVDT transducer (nd) (Engineering Materials) (2 
drawings), 1 :24110 (CAPE-2324(Rev.2)) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSISTORS 
See also PHOTOTRANSISTORS 
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TRANSISTORS/BONDING 


TRANSISTORS/BONDING 
Effects of substrate temperature on silicon nitride cracking of 
beam lead devices during ther Pp wobble bonding, 
1 :24268 (SAND-76-0098) 
TRANSISTORS/FAILURES 


Effects of substrate ae pe on silicon nitride cracking of 
beam lead devices during ion wobble bonding, 
1 :24268 (SAND-76-0098 ) 
TRANSITION ELEMENT ALLOYS/ELECTRONIC 
STRUCTURE 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
TRANSITION ELEMENTS/CHEMICAL ANALYSIS 
Method of determining lanthanides in a transition element host 
(Patent; luminescence), | :24048 
TRANSPLUTONIUM ELEMENTS/REMOTE HANDLING 
Radiological design of hot laboratories for plutonium and 
transplutonium elements, | :24149 (BNWL-SA-5652) 
TRANSPORTATION SYSTEMS/BIBLIOGRAPHIES 
Social organization and transportation energy: an annotated 
bibliography, 1 :23574 (ANL-74-XX-5) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy conservation. Project L/R-3, final report, 1 :23466 (NSF- 
RA-N-74-239) 
Method of assessing strategies for transportation energy 
conservation, | :23575 (UCRL-52051) 
Social organization and transportation energy: an annotated 
bibliography, 1 :23574 (ANL-74-XX-5) 
TRANSPORTATION SYSTEMS/INVESTMENT 
Priorities of energy research and development, | :23456 
TRANSPORTATION SYSTEMS/PLANNING 
Statement by Donald E. Reardon, Deputy Manager, San 
Francisco Operations Office, Energy Research and 
Development Administration before the California Senate 
Committee on Public Utilities Transit and Energy (Nuclear 
power plant initiative legislation on June 6), 1 :23458 (SAN- 
ERDA-100) 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
Priorities of energy research and development, | :23456 
TRANSPORTATION SYSTEMS/SOCIO-ECONOMIC FACTORS 
Population density and energy prices, 1 :23443 
Social organization and transportation energy: an annotated 
bibliography, 1 :23574 (ANL-74-XX-5) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/ECOLOGICAL 
CONCENTRATION 
Source terms for airborne effluents, | :24504 (CONF-760806-5) 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL EFFECTS 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
TRANSURANIUM ELEMENTS/SPONTANEOUS FISSION 
Evaluation of neutron yields from fission of 
transuranic isotopes (Transuranic isotopes from **U to 
26Cm), 1 :25015 (HEDL-SA-973) 
TRANSURANIUM ELEMENTS/STANDARDS 
Overview of Federal agency radiation protection activities. I, | 
:24700 (DHEW/FDA-76-8026) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIHYDROXY AROMATICS 
See POLYPHENOLS 
1,3,5-TRIMETH YLBENZENE 
See MESITYLENE 
TRIMETHYLBENZENE-SYM 
See MESITYLENE 
1,3,7-TRIMETH YLXANTHINE 
See CAFFEINE 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM/ADSORPTION 
Sorption of tritium by nickel during plastic deformation, | 
:23788 
TRITIUM/BIOCHEMICAL REACTION KINETICS 
Specific positions involved in enzyme catalyzed covalent binding 
of benzo[a]pyrene to poly(G), 1 :24074 
TRITIUM/CONTAINMENT SYSTEMS 
Containment tank assembly (stock) (specifications) (1 Jul 1974) 
(Engineering Materials) (Text (4 pages)), 1 :24261 (CAPE- 
2499) 


High pressure gas system (8 Mar 1976) (Engineering Materials) 
(6 drawings and text (2 pages)), 1 :24114 (CAPE-2497) 

Recovery tank assembly (stock) (15 Jul 1974) (Engineering 

Materials) (Text (4 pages)), 1 :24115 (CAPE-2502) 


ERA Vol. 1, No. 11 


Rupture disc subassemblies (stock) (specifications) (12 May 
1975) (Engineering Materials) (Text (5 pages)), 1 :24260 
(CAPE-2498) 

TRITIUM/ECOLOGICAL CONCENTRATION 
Source terms for airborne effluents, | :24504 (CONF-760806-5) 

TRITIUM/GAS CHROMATOGRAPHY 
Chromatographic measurement of hydrogen isotopic and 

permanent gas impurities in tritium, | :24029 (MLM-2308) 

TRITIUM/RADIATION HAZARDS 

Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 

Skeptical viewpoint of nuclear power, | :24704 (DHEW/FDA- 
76-8026) 

TRITIUM/RADIATION MONITORING 

Environmental monitoring report on radiological status of the 
ground water beneath the Hanford site, January-December 
1974, 1 :24532 (BNWL-1970) 

Low-level radioactive gas monitor for natural operations 
(For tritium tracer studies), 1 :24324 (CONF-691142-1) 

Radioactivity standards for the safe drinking water act of 1974, 
1 :24751 (DHEW/FDA-76-8026) 

TRITIUM/REGULATIONS 
Radioactivity standards for the safe drinking water act of 1974, 

1 :24751 (DHEW/FDA-76-8026) 

TRITIUM/REMOVAL 
System for disposing of radioactive water (Patent; from flaring 

of gas produced in nuclear stimulation of natural gas), | 


122862 
TRITIUM/SCINTILLATION COUNTING 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, | :24053 (CONF-730915-) 
TRITIUM/SOLUBILITY 
Solubility of hydrogen isotopes in lithium, | :23762 (CONF- 
76063 1-1) 
TRITIUM/TARGETS 
Deuterium pass through target (Patent), | :24310 
TRITIUM/UPTAKE 
Model for absorption and release of gaseous materials by forest 
canopies (Tritium), 1 :24539 (DP-MS-75-128) 
Modeling of radiation doses from chronic aqueous releases 
(Tritium, ™Cs, '"Cs), 1 :24582 (DP-MS-75-126) 
TRITIUM TARGET/DEUTERON REACTIONS 
Absolute differential cross sections over the entire angular range 
for the reaction *H(d,n)*He at 7.0 and 10.0 MeV, I :24984 
(LA-6262-MS) 
TRITON REACTIONS/STRIPPING 
Discovery of fermium-259 (Half life, cross sections), 1 :25016 
(LA-UR-76-1055) 
TROPOSPHERE/AIR POLLUTION 
Influence of dry deposition on the residence time of particulate 
pollutants in the troposphere, | :24427 (CONF-740921-) 
TRUCKS/NOISE 
Noise pollution control of the automobile, | :23639 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
TUBES/GAMMA RADIOGRAPHY 
Radiographic inspection of steam generator tubes (Patent), | 
:24258 
TUBES/STANDARDS 
Seamless and welded small diameter austenitic stainless steel 
tubing (ASTM A 632 with additional requirements), | :23689 
(RDT-M-3-27T(4-76)) 
Stainless and alloy steel seamless tubes (ASME SA-213 with 
additional requirements), | :23743 (RDT-M-3-2T(4-76)) 
TUBES/STRAINS 
Measuring small internal pressures along a tube during steady 
flow, 1 :24105 (UCRL-77305) 
TUBES/STRESSES 
Measuring small internal pressures along a tube during steady 
flow, 1 :24105 (UCRL-77305) 
Wave forces on a randomly oriented tube, | :24130 
TUBES (CONDUITS) 
See PIPES 
TUFF/THERMAL GRAVIMETRIC ANALYSIS 
Study of the water content in zeolitic tuffs from the Nevada Test 
Site, 1 :24813 (UCRL-78013) 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Sensitivity to x-rays in terms of mitotic delay (S/sub d/) and 
killing (S/sub k/): correlation between S/sub d/ and S/sub k/ 
for sub-lines of murine leukaemic cells, 1 :24692 
TUMOR CELLS/BIOLOGICAL VARIABILITY 
Clonal variation in albumin messenger RNA activity in 
hepatoma cells, | :24614 
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TUMOR CELLS/CELL CYCLE 


Flow-systems analysis and characterization of in contents 


and proliferating kinetics in ascites and solid tumors, | :24615 


(LA-UR-76-918) 
TUMOR CELLS/CELL PROLIFERATION 
Flow-systems analysis and characterization of protein contents 
and proliferating kinetics in ascites and solid tumors, | :24615 
(LA-UR-76-918) 
TUMOR CELLS/DATA ANALYSIS 
Flow-systems analysis and characterization of protein contents 
and proliferating kinetics in ascites and solid tumors, | :24615 
(LA-UR-76-918) 
TUMOR CELLS/GROWTH 
Flow-systems analysis and characterization of protein conténts 
and proliferating kinetics in ascites and solid tumors, | :24615 
(LA-UR-76-918) 
TUMOR CELLS/POPULATIONS 
ge teen of normal and neoplastic mammalian cells by 
multiparameter flow-system analysis methods, | :24616 (LA- 
UR-76-919) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ELECTRON COLLISIONS 
High energy excited states in solids studied by secondary- 
electron-emission spectroscopy, | :24855 
TUNGSTEN/INTERSTITIALS 
Experimental studies on self-interstitials in bcc metals (Fast 
neutrons), | :23860 (CONF-751006-P 1) 
TUNGSTEN/METALLOGRAPHY 
Infiltration of metallographic specimens with metallic alloys, | 
:23700 
TUNGSTEN/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
TUNGSTEN/PHOTOEMISSION 
Explanation of a surface-sensitive structure in the photoelectron 
yield from W(100), 1 :23774 
Some polarization effects in photoemission from a cubic crystal, 
1 :23773 
TUNGSTEN/PHYSICAL PROPERTIES 
New apparatus for thermophysical measurements above 2500 K 
(Enthalpy, volume, electric resistivity of solid and liquid; 
pressure dependence of melting point), 1 :23767 (UCRL- 
77929) 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
Electron radiation damage of metals and nature of point defects 
high vol electron microscopy (Electrons), 1 :23891 
(CONF-75 1006-P2) 
Experimental studies on self-interstitials in bcc metals (Fast 
neutrons), 1 :23860 (CONF-751006-P1) 
Field-ion microscope studies of the defect structure of the 
ory state of damage of irradiated metals, 1 :23940 (COO- 
158-46) 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
Low-temperature recovery of electron-irradiated tungsten, | 
:23866 (CONF-751006-P1) 
Thermal stress analysis of tungsten collimators heated by high- 
energy proton beams, | :24303 (LA-6291-MS) 
TUNGSTEN/SECONDARY EMISSION 
High energy excited states in solids studied by secondary- 
electron-emission spectroscopy, | :24855 
TUNGSTEN/SURFACE PROPERTIES 
Some polarization effects in photoemission from a cubic crystal, 
1 :23773 
TUNGSTEN/THERMODYNAMIC PROPERTIES 
Evaluation of selected refractories as high temperature 
thermophysical property calibration materials. Final report, 1 
Jun 1972-1 Dec 1973, 1 :23761 (AD-A-016472) 
TUNGSTEN ALLOYS 
See also TUNGSTEN BASE ALLOYS 
TUNGSTEN ALLOYS/CORROSION RESISTANCE 
Oxidation and hot corrosion of Ni-Cr and Co-Cr base alloys 
containing rare earth oxide dispersions. Final research report, 
13 Mar 1974-12 May 1975, 1 :23794 (AD-A-011379) 
TUNGSTEN BASE ALLOYS/SPARK MACHINING 
Effect of electrical discharge machining on uranium-0.75 
a and tungsten-3.5 nickel-1.5 iron alloys, 1 :23693 (Y- 
048) 
TUNGSTEN CARBIDES/MECHANICAL PROPERTIES 
Failure mechanisms of superhard materials when cutting 
superalloys, | :23706 
TUNGSTEN OXIDES/CRYSTAL STRUCTURE 
Crystal structure studies of tetragonal sodium tungsten bronzes, 
Na/sub x/WOs. I. Nag 33WOs and Nag 4gWOs, | :23961 


UNITED STATES OF AMERICA 


TURBINE BLADES/DESIGN 
Innovative wind machines. Six month report, March 1, 1975- 
August 31, 1975, 1 :23154 (ERDA/NSF/00367-75/T1) 
TURBINE BLADES/NEUTRON RADIOGRAPHY 
Neutron radiography to detect residual core in investment cast 
turbine airfoils, 1 :24249 
TURBINE BLADES/STRESS ANALYSIS 
Strains in a cantilever plate obtained from second derivatives of 
holographically measured mode shapes, | :24097 (LA-UR-76- 
473) 


TURBINE BLADES/WEAR 
Pressurized fluidized-bed combustor and turbine power 
generation, | :22583 (ERDA-76-31-3) 
TURBOGENERATORS/ROTORS 
simulation model to predict rise 
turbogenerator rotors due to unbalances, | :23196 
TURBOGENERATORS/SUPPORTS 
Dynamic response of structural systems-nuclear turbine- 
generator set on foundation and floating platform in the 
ocean, | :23308 
TURBULENT FLOW/ACCELERATION 
The effect of pulsational magnus forces and of acceleration 
forces on the motion of particles in a turbulent flow of gas, | 
124926 
TURKEY POINT-3 REACTOR/REACTOR OPERATION 
Semiannual operating report No. 7, July-December 1975, 1 
:23283 (DOCKET-50250-474) 
TURKEY POINT-4 REACTOR/REACTOR OPERATION 
Semiannual operating report No. 7, July-December 1975, 1 
:23283 (DOCKET-50250-474) 
TWO-PHASE FLOW/ANALYTICAL SOLUTION 
Hypersonic two-phase flow with massive blowing. Final repo 
19 Mar 1974-19 Mar 1975, 1 :24229 (AD-A-013686/18T) 
TWO-PHASE FLOW/NUMERICAL SOLUTION 
Numerical calculation of two phase flow in a shock tube, | 
:24230 (LA-UR-76-917) 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRACENTRIFUGES/STABILITY 
Observations on the stability of sample zones in the zonal 
ultracentrifuge, 1 :24138 
ULTRASONIC TESTING/SENSITIVITY 
Influence of reference defect geometry, beam angle, and 
frequency on shear wave ultrasonic test conaitivity, 1 :24257 
ULTRAVIOLET RADIATION 
See also EXTREME ULTRAVIOLET RADIATION 
FAR ULTRAVIOLET RADIATION 
ULTRAVIOLET RADIATION/CHEMICAL RADIATION 
EFFECTS 
Optical properties of chloroplasts and red blood cells in the 
vacuum uv, | :24689 
ULTRAVIOLET RADIATION/RADIATION DETECTION 
lon chambers (Patent), 1 :24346 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING/COMPARATIVE EVALUATIONS 
Strip mining: a policy evaluation, | :22573 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
Coal mining methods and related environmental effects on land, 
air, and water, 1 :22569 
UNIFIED GAUGE MODELS/MAGNETIC MONOPOLES 
Forms of gauge fields and nonintegrable phase factors, | :24974 
UNIFIED GAUGE MODELS/YANG-MILLS THEORY 
Forms of gauge fields and nonintegrable phase factors, | :24974 
UNITED KINGDOM/AIR POLLUTION 
Dry deposition of SO, and other gases, | :24437 (CONF- 
740921-) 
UNITED KINGDOM/GOVERNMENT POLICIES 
Certification of fixed steel platforms in the North Sea, | :22831 
ee regulations for permanent offshore structures, | 
:22830 
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UNITED STATES OF AMERICA 
See USA 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 
URANIUM-GAMMA 
URANIUM/ACTIVATION ANALYSIS 
Determination of uranium in natural waters by neutron 
activation analysis (Detection limit of 0.05 ppB), 1 :24025 
URANIUM/AERIAL MONITORING 
Aerial radiological survey of the Weldon Spring Chemical Plant 
(St. Charles, Missouri) (Uranium, thorium), | :24540 (EGG- 
1183-1688) 
URANIUM/AUTOIONIZATION 
High resolution autoionization spectra in atomic uranium, | 
:24868 (UCRL-77537) 
URANIUM/ELECTRON COLLISIONS 
Optical constants of metals in the vacuum uv spectral region 
determined by energy loss anlysis of fast electrons scattered 
around the forward direction, | :23771 
URANIUM/ELECTRONIC STRUCTURE 
Observation of new levels for isotope separation in atomic 
uranium by multistep ionization, 1 :22888 (UCRL-77536) 
URANIUM/ENERGY LEVELS 
D. C. electric field behavior of high lying states in atomic 
uranium, | :24869 (UCRL-78034) 
URANIUM/ENVIRONMENTAL EFFECTS 
Natural radioactivity in the environment: the Florida phosphate 
study (Uranium, a), 1 :24749 (DHEW/FDA-76-8026) 
Overview of Federal agency radiation protection activities. I, | 
:24700 (DHEW/FDA-76-8026) 
Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8026) 
URANIUM/FUEL CYCLE 
Impact of uranium-fueled fission reactors on our natural 
resources, | :23299 
URANIUM/ION EXCHANGE 
Separation of neodymium, uranium, and plutonium for mass 
spectrometric measurement of low (0.001 to 0.5%) burnup in 
mixed uranium-plutonium fuels, 1 :24054 (LA-6288) 
URANIUM/ION EXCHANGE CHROMATOGRAPHY 
Determination of uranium in natural waters by neutron 
activation analysis (Detection limit of 0.05 ppB), 1 :24025 
URANIUM/LEACHING 
Studies on the behavior and distribution of uranium in the 
environment. Leachability of uranium in soil, 1 :24543 
(ORNL-tr-4 163) 
URANIUM/OPTICAL PROPERTIES 
Optical constants of metals in the vacuum uv spectral region 
determined by energy loss anlysis of fast electrons scattered 
around the forward direction, 1 :23771 
URANIUM/PHOTOIONIZATION 
Photoionization cross sections of uranium and iridium in the soft 
x-ray region, | :24874 
URANIUM/PHOTOMETRY 
Studies on the behavior and distribution of uranium in the 
environment. Leachability of uranium in soil, | :24543 
(ORNL-tr-4 163) 
URANIUM/PROTON REACTIONS 
Direct production of muons in the forward direction by 300- 
GeV protons on uranium, | :24942 (CONF-760223-2) 
URANIUM/SEPARATION PROCESSES 
TAMARA: a uranium extraction plant for dem i 
computerized control of reprocessing, 1 :22906 (ORNL-tr- 
4169) 
URANIUM/SOLVENT EXTRACTION 
Method of recovering neptunium from spent nuclear fuel 
(Patent; an improved Purex wet recovery process), 1 :22909 
URANIUM/STANDARDS 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
Status of uranium fuel cycle standards and plutonium standard 
development, | :24750 (DHEW/FDA-76-8626) 


URANIUM /TITRATION 
Automated ple-p ing and titration system for the 
determination of u uranium, “1 :24031 (UCRL-77845) 
URANIUM/VOLTAMETRY 


Studies of factors affecting uranium determinations by 
automated coulometric titration (New Brunswick 
Laboratory/Davies-Gray Method), 1 :24030 (UCRL-52060) 

URANIUM 233 TARGET/NEUTRON REACTIONS 

Measurements of neutron-induced fission cross-section ratios 

involving isotopes of uranium and plutonium (0.001 to 30 
MeV, cross sections), 1 :25018 (UCRL-78748) 
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URANIUM 234 TARGET/NEUTRON REACTIONS 

Measurements of neutron-induced fission cross-section ratios 
involving isotopes of uranium and plutonium (0.001 to 30 
MeV, cross sections), 1 :25018 (UCRL-78268) 

URANIUM 235/GASEOUS DIFFUSION PROCESS 

Uranium isotope enrichment by gaseous diffusion, | :22887 (K- 
Trans-83) 

URANIUM 235/ISOTOPE SEPARATION 

Method of simultaneous concentration and dilution of isotopes 
(Patent; use of ion exchange resin), | :22885 

URANIUM 235/LASER ISOTOPE SEPARATION 

Collection of ions in a plasma by magnetic field acceleration 

with selective polarization (Patent), | :22889 
URANIUM 235/NONDESTRUCTIVE ANALYSIS 

Portable radioactivity monitor for liquid effluents, surface 

contaminations, and bulk solid wastes, | :24342 
URANIUM 235/RADIATION MONITORING 

Methods of analysis useful in the study of alpha-emitting and 

=e material-containing particles, 1 :24496 (CONF- 
1-) 
URANIUM 235 TARGET/NEUTRON REACTIONS 

ENDF/B-IV thermal data testing: methods, results, and 

dations, | :25011 (DP-MS-76-8) 

Fission product beta and gamma energy release. Quarte 
progress report for October-December 1975, 1 :25017 
(ORNL/TM-5272) 

URANIUM 236 TARGET/NEUTRON REACTIONS 

Measurements of neutron-induced fission cross-section ratios 
involving isotopes of uranium and plutonium (0.001 to 30 
MeV, cross sections), | :25018 (UCRL-78268) 

Microscopic method for calculating the intrinsic excitation 
occurring in nuclear fission, | :25021 (LBL-4374) 

URANIUM 238/NONDESTRUCTIVE ANALYSIS 

Portable radioactivity monitor for liquid effluents, surface 

contaminations, and bulk solid wastes, 1 :24342 
URANIUM 238/RADIATION MONITORING 

Methods of analysis useful in the study of alpha-emitting and 
fissionable material-containing particles, 1 :24496 (CONF- 
740921-) 

URANIUM 238 TARGET/NEUTRON REACTIONS 

238L) subthreshold neutron induced fission cross section (600 eV 
to 2 MeV), 1 :25013 (CONF-760622-28) 

ENDF/B-IV thermal data testing: methods, results, and 

ti 1 :25011 (DP-MS-76-8) 

Measurements of neutron-induced fission cross-section ratios 
involving isotopes of uranium and plutonium (0.001 to 30 
MeV, cross sections), 1 :25018 (UCRL-78268) 

Resonance parameters of the 6.67-, 20.9-, and 36.8-eV levels in 
1 :25010 (CONF-760622-19) 

URANIUM 238 TARGET/PROTON REACTIONS 

Deexcitation processes in nuclear reactions, 1 :25014 (COO- 

1505-84) 
URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/NITRIDATION 

Nitride forming reactions in liquid uranium alloys. Annual 

progress report (U-Sn; Pr-Sn), 1 :23807 (SU-326P28-X4) 
URANIUM BASE ALLOYS 

See also MULBERRY 
URANIUM BASE ALLOYS/CORROSION PROTECTION 

Effect of thin electrodeposited nickel coatings on the corrosion 
behavior of U-0.75 Ti, 1 :23826 

URANIUM BASE ALLOYS/ELECTRODEPOSITED COATINGS 

Adhesion of electrodeposited coatings on U-Ti and Mulberry, | 
:23691 (SAND-76-8225) 

URANIUM BASE ALLOYS/ETCHING 

Macroexamination of uranium alloys, | :23698 

URANIUM BASE ALLOYS/HEAT TRANSFER 

Heating uranium alloy billets (0.75% Ti, 6% Nb, or 7.5% Nb- 
2.5% Zr), 1 :23768 (Y-2046) 

URANIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 

Failure analysis of a U-10 wt% Mo fuel plate and control rod 
from a fast-burst reactor, | :23943 

URANIUM BASE ALLOYS/SPARK MACHINING 

Effect of electrical discharge machining on uranium-0.75 
titanium and tungsten-3.5 nickel-1.5 iron alloys, | :23693 (Y- 
2048) 

URANIUM DEPOSITS/GEOLOGICAL SURVEYS 

Detrital gold, uranium, and pyrite concentrations related to 
sedimentology in the precambrian Vaal Reef placer, 
Witwatersrand, South Africa (Extracted from Ph.D. thesis), | 
:22877 

URANIUM DEPOSITS/GEOLOGY 

Geology of the upper part of the Fort Union Group (Paleocene), 
Williston Basin, with reference to uranium, | :22876 (GJBX- 
24(76)) 


NOVEMBER 1976 


Uranium its of The Grants, New Mexico mineral belt 
(Geology, geochronology, clay mineralogy, trace element 
analysis), | :22875 (GJBX-16(76)) 

URANIUM DEPOSITS/MINERALOGY 
Roessing uranium deposit, South West Africa, 1 :22878 
URANIUM DIOXIDE/ENVIRONMENTAL EFFECTS 

Toxic substances in nuclear fuels (Toxic effluents from LWR 

UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 
URANIUM DIOXIDE/FABRICATION 

Development of processes and equipment for the refabrication 

of HTGR fuels, 1 :22893 (ORNL/TM-5334) 
URANIUM DIOXIDE/HEALTH HAZARDS 

Toxic substances in nuclear fuels (Toxic effluents from LWR 
UO, fuel cycle), 1 :24422 (BNWL-2000(Pt.4)) 

URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

LMFBR mixed oxide fuels development semi-annual report, 
July-December 1975, 1 :23265 (HEDL-TME-76-24) 

Semi-empirical model for radioactive fission gas release from 
UO,, 1 :23314 (BNWL-SA-5691) 

URANIUM DIOXIDE/SINTERING 

Process for preparing sintered uranium dioxide nuclear fuel 

(Patent), 1 :23954 
URANIUM ISOTOPES/ENVIRONMENTAL EFFECTS 

Alpha emitters in foods (Uranium), | :24542 (ORNL-tr-4165) 

Perspectives on radioactive releases from the nuclear fuel cycle, 
1 :24703 (DHEW/FDA-76-8026) 

URANIUM ISOTOPES/ISOTOPE SEPARATION 

Uranium enrichment services activity. Financial statements for 

fiscal year ended June 30, 1975, 1 :22884 (ERDA-76-27) 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 

Observation of new levels for isotope separation in atomic 

uranium by multistep ionization, 1 :22888 (UCRL-77536) 
URANIUM MINES/HEALTH HAZARDS 

Biological effects of daily inhalation of radon and its short-lived 
daughters in experimental animals (Hamsters, rats, mice), | 
24956 (CONF-730915-) 

Radiation protection in uranium mines: a review, | :24740 
(CONF-730915-) 

Relation between cumulative exposure to radon-daughters, lung 
dose, and lung cancer risk, 1 :24736 (CONF-730915-) 

Review of the uranium miner experience in the United States, 1 
:24738 (CONF-730915-) 

URANIUM MINES/RADIATION HAZARDS 

Radon adsorption by activated carbon in uranium mines, 1 
:22881 (CONF.730915. ) 

Radon emanation from uranium mill tailings used as backfill in 
mines, 1 :22880 (CONF-730915-) 

URANIUM MINES/RADIATION MONITORING 

Radon protection in uranium mines, | :24741 (CONF-730915-) 

Review of the uranium miner experience in the United States, | 
:24738 (CONF-730915-) 

URANIUM MINES/VENTILATION 

Radon emanation from uranium mill tailings used as backfill in 
mines, | :22880 (CONF-730915-) 

Radon protection in uranium mines, | :24741 (CONF-730915-) 

URANIUM NITRATES/CRITICALITY 

Effect of boron and gadolinium on the criticality of plutonium- 
uranium systems, | :22894 (BNWL-SA-5674) 

Summary of criticality data obtained at Battelle Pacific 
Northwest Laboratories on fixed and soluble poisons in U + 
Pu nitrate solutions, | :24148 (BNWL-B-482) 

URANIUM ORES/CHEMICAL ANALYSIS 

Chemical studies and microscopic examinations of the organic 

matter in some uraniferous ore bodies, 1 :22879 (LA-tr-76- 


13) 
URANIUM ORES/DEMAND FACTORS 
Uranium: new projects anticipate coming demand, | :23460 
URANIUM ORES/HEALTH HAZARDS 
Radiation protection in uranium mines: a review, | :24740 
(CONF-730915-) 
Review of the uranium miner experience in the United States, | 
:24738 (CONF-730915-) 
URANIUM ORES/MICROSCOPY 
Chemical studies and microscopic examinations of the organic 
matter in some uraniferous ore bodies, 1 :22879 (LA-tr-76- 


13) 
URANIUM ORES/MILLING 
oo of the milling process in the nuclear fuel cycle, | 
Humeca Uranium Mill. Nuclear Regulatory Commission's final 
environmental statement (Carbonate leach ore refining), 1 
:22882 (DOCKET-408084-6) 
URANIUM ORES/ORE PROCESSING 
Roessing uranium deposit, South West Africa, | :22878 
URANIUM ORES/RADIATION MONITORING 
Review of the uranium miner experience in the United States, | 
:24738 (CONF-730915-) 


US NRC/RECOMMENDATIONS 


URANIUM ORES/RESERVES 
Texas energy resources. Final draft, | :23452 (NSF-RA-N-74- 


223) 
URANIUM OXIDES U308/DEMAND FACTORS 
Uranium: new projects anticipate coming demand, | :23460 
URANIUM RESERVES/DATA PROCESSING 

Problems associated with large scientific data bases, 1 :25190 
(LA-UR-76-1152) 

URANIUM SILICIDES/CRYSTAL STRUCTURE 

Structure of stoichiometric USi,, 1 :23996 

URANIUM-GAMMA/PURIFICATION 

= of carbon in molybdenum and uranium, | 

:23787 
URBAN AREAS/AIR POLLUTION 

Chemical composition of Chicago street dust, 1 :24454 (CONF- 
740921-) 

Deposition of atmospheric lead particles to natural surfaces in 
field experiments (Comparison of urban and rural areas), | 
:24430 (CONF-740921-) 

Dry deposition as a major source of water pollution in Lake 
Michigan, | :24444 (CONF-740921-) 

Identification and impact of Chicago's ambient suspended dust, 
1 :24453 (CONF-740921-) 

Predicting urban air quality: a macroanalysis of pollution control 
strategies, 1 :23657 

Simulating the urban air pollution environment, | :23636 

Transport and deposition of pollutants downwind of St. Louis 
(Sulfates, SO,, and Freon-11), 1 :24431 (CONF-740921-) 

URBAN AREAS/POPULATION DYNAMICS 

Population density and energy prices, | :23443 

URBAN AREAS/WATER POLLUTION 

Investigation of the disposal of radiopharmaceuticals in the 
— sewage system (*/sup m/Tc and "I in sewage), | 
2458 


URBAN POPULATIONS/MATHEMATICAL MODELS 
Roland K. Hawkes’s ‘’spatial patterning of urban population 
characteristics’’, 1 :24606 
URINE/CHEMICAL ANALYSIS 
Determination of beryllium in urine, hair, fingernail, and fecal 
samples by flameless atomic absorption spectrometry, | 
:24046 (RFP-2443) 
URINE/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace aluminum in urine by neutron activation 
analysis (Normal urine range: <0.05 to 0.13 yg Al/ml), 1 
:24026 


LAWRENCE LIVERMORE LABORATORY 
ORNL 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US AEC/RESEARCH PROGRAMS 
Geothermal project summaries. Geothermal energy research, 
— and demonstration program, | :23132 (ERDA- 
6-53) 
US ERDA/ENERGY CONSERVATION 
Where ERDA plans to direct $88M of R and D in efficient uses 
of energy, | :23468 
US ERDA/RECOMMENDATIONS 
Overview of Federal agency radiation protection activities. II, 1 
:24701 (DHEW/FDA-76-8026) 
US ERDA/RESEARCH PROGRAMS 
Coal gasification. Quarterly report, July-September 1975, 1 
:22444 (ERDA-76-30-3) 
Coal liquefaction. Quarterly report, July-September 1976, 1 
:22496 (ERDA-76-33-3) 
Coal power and combustion. Quarterly report, July-September 
1975, 1 :22399 (ERDA-76-31-3) 
Overview of the aerial radiological measuring system (ARMS) 
program, | :24463 (EGG-1183-1637) 
US ERDA/STANDARDS 
Survey of sampling techniques for defining respirable 
concentration and/or particle-size characteristics of aerosols, | 
:24464 (LA-6087) 
US NBS REACTOR 
See NBSR REACTOR 
US NRC/LICENSING 
United States Nuclear Regulatory Commission and the 
agreement states: licensing statistics and other data, 1 :22962 
(NP-20933) 
US NRC/REACTOR LICENSING 
Indexes to Nuclear Regulatory Commission issuances, January 
19-December 1975, 1 :23288 (NRCI-75/INDEX-2) 


US AEC 
See also BNL 
HAPO 
LASL 


US NRC/RECOMMENDATIONS 


US NRC/RECOMMENDATIONS 
Overview of Federal agency radiation protection activities. II, | 
:24701 (DHEW/FDA-76-8026) 
US ORGANIZATIONS 
See also PROTECTION AGENCY 


US ERDA 


US NRC 
US ORGANIZATIONS/REGULATIONS 
Overview of Federal agency radiation protection activities. II 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 


See also ALASKA 

ARIZONA 
CALIFORNIA 
FLORIDA 
HAWAII 
MAINE 
MASSACHUSETTS 
MINNESOTA 
MONTANA 
NEBRASKA 
NEW HAMPSHIRE 
NEW MEXICO 
NORTH CAROLINA 
NORTH DAKOTA 
OREGON 
PUERTO RICO 
SOUTH CAROLINA 
SOUTH DAKOTA 
TEXAS 
VIRGINIA 
WEST VIRGINIA 
WISCONSIN 
WYOMING 

USA/AGRICULTURE 

Low-grade heat utilization in Canada and the northern United 
States, 1 :23204 (AECL-5322/1) 

USA/AQUACULTURE 

Low-grade heat utilization in Canada and the northern United 
States, 1 :23204 (AECL-5322/1) 

Use of low-grade heat in cold climates for aquaculture: a 
perspective in the western hemisphere and Japan, | :23202 
(AECL-5322/1) 

USA/COAL INDUSTRY 
Energy from coal: a state-of-the-art review, | :22400 (ERDA-76- 


67) 
USA/COAL RESERVES 
Coal resources of the United States, January 1, 1974 (69% of all 
estimated recoverable fossil fuels), 1 :22567 
Energy from coal: a state-of-the-art review, | :22400 (ERDA-76- 
67) 
History and background of coal gasification, | :22491 
Resources and utilization of Texas lignite. Project N/T-2, final 
report, 1 :22401 (NSF-RA-N-74-247) 
USA/ENERGY CONSUMPTION 
U.S. energy supply and demand: outlook as of January 1975 
(Also worldwide statistics), 1 :23479 
USA/ENERGY SOURCES 
Observations on Federal Energy Research and Development, 
December 1974, 1 :23455 
USA/ENERGY SUPPLIES 
U.S. energy supply and demand: outlook as of January 1975 
(Also worldwide statistics), 1 :23479 
USA/FALLOUT DEPOSITS 
Geographic effects and texture of the fallout blanket, 1 :24502 
(CONF-740921-) 
USA/FIRES 
Tradeoffs between residential and industrial fire protection for 
ultimate public safett, 1 :24782 (UCRL-77754) 
USA/GEOTHERMAL RESOURCES 
Potential national benefits of geothermal electrical energy 
production from hydrothermal resources in the West, | 
:23131 (BNWL-SA-5798) 
USA/GOVERNMENT POLICIES 
U.S. offshore regulations, 1 :22833 
USA/NATURAL GAS DEPOSITS 
Accelerated national oil and gas resource appraisal (ANOGRE), 
1 :22603 
U. S. Geological Survey oil and gas resource appraisal group, | 


:22601 
USA/PETROLEUM DEPOSITS 
Accelerated national oil and gas resource appraisal (ANOGRE), 
1 :22603 
U. } en Survey oil and gas resource appraisal group, | 
1 
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USA/POWER DEMAND 

National power survey: energy conservation. The report and 
recommendations of the Technical Advisory Committee on 
Conservation of Energy, | :23467 

USA/POWER GENERATION 

National power survey: energy conservation. The report and 
recommendations of the Technical Advisory Committee on 
Conservation of Energy, | :23467 

USA/POWER SYSTEMS 

Simple model for the national electric energy system (NEEM 

Computer Code), | :23501 
USA/RADIOACTIVE WASTE MANAGEMENT 
U.S. domestic high level waste management system, | :22918 
(BNWL-SA-5725) 
USA/TECHNOLOGY TRANSFER 
International energy R and D has firm U.S. backing, | :23457 
USA/TORNADOES 

Tornado parameters for nuclear power plants. Quarterly report, 
June 1, 1975-August 31, 1975 (Preliminary data collection), | 
:24412 (COO-2507-3) 

USA/URANIUM RESERVES 
Uranium: new projects anticipate coming demand, | :23460 
USA/WATER RESOURCES 

Overview of water requirements for electric power generation, | 

:23181 
USA/WIND POWER 

Macro analysis of the potential for fuel savings using wind 
generators in a utility power grid, | :23530 

Wind machines, | :23149 (NSF-RA-N-75-051) 

USSR/COAL GASIFICATION 

Drying of the area of the Pridneprovsk undergounnd-gasification 
station, 1 :22475 (UCRL-Trans-1 1067) 

Drying of coal deposits for underground gasification, | :22476 
(UCRL-Trans-! 1066) 

Effect of certain factors on the heat of combustion of a gas (as 
exemplified at the Southern Abinsk underground-gasification 
station), 1 :22484 (UCRL-Trans-11092) 

Instruments for automatic control of underground gasification of 
coal, 1 :22479 (UCRL-Trans-1 1064) 

Main results of the research at the Fossil-Fuels Institute of the 
USSR Academy of Sciences on underground gasification of 
fuels and the research tasks that lie ahead, 1 :22474 (UCRL- 
Trans-11075) 

Model investigation into the influence of various factors on the 
contour and rate of migration of the combustion focus, | 
:22471 (UCRL-Trans-11071) 

Permeability of the Southern Abinsk coal of the Kuzbass, | 
122473 (UCRL-Trans-1 1074) 

Structure of a gasified space and extent of gasification of a coal 
seam, | :22478 (UCRL-Trans-1 1088) 

Testing the process of underground gasification of coal in a 
steam-oxygen-air draft [58-81], 1 :22481 (UCRL-Trans- 
11096) 

Underground gasification of coal (Brief overview: 1888-1957), | 
:22477 (UCRL-Trans-1 1087) 

USSR, the birthplace of underground gasification of coal, | 
:22470 (UCRL-Trans-1 1069) 

VI. Utilization of gas from underground gasification of coal (1- 
10), 1 :22482 (UCRL-Trans-11065) 

USSR/IN-SITU GASIFICATION 

Methods of underground gasification of coal, | :22469 (UCRL- 
Trans-11084) 

UTERUS/BIOLOGICAL RADIATION 

Embryotoxicity of Astatine-211, 1 :24757 


VACUUM GAGES/THERMOCOUPLES 
Thermocouple vacuum tube tube (stock) (specifications) (1 Jul 
1974) (Engineering Materials) (Text (4 pages)), | :24265 
(CAPE-2496) 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VALVES/ACOUSTIC MONITORING 
Oil and gas well disaster valve control system (Patent), | :22629 
VALVES/CORROSION PROTECTION 
Worldwide design considerations for cathodic protection of 
offshore facilities including those in deep waters, | :23818 
VALVES/DESIGN 
Automatic fire hydrant valve development, | :24094 (BNWL- 
1954) 
Well treating method using an indexing automatic fill-up float 
valve (Patent), 1 :22772 
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VALVES/FAILURES 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1976, 1 :22402 (ORNL-5S159) 
VALVES/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology. Sixth quarterly 
rt, January-March 1976 (Gasification Plant Materials), | 
:22441 (ANL-76-60) 
VALVES/PERFORMANCE TESTING 
Thermal transient simulation tests of a sodium valve, | :23276 
VAN DE GRAAFF ACCELERATORS/NEUTRON SOURCES 
Neutron radiography with a res de Graaff accelerator for 
aerospace applications, | : 
Use of a low-energy Van 
radiography of encased explosives, 1 :24246 
VANADIUM/CHEMICAL PREPARATION 
Nitride intermediates in the oe ney net of niobium, vanadium, 
and ae metals. Il. Thermal decomposition of the 
nitrides, 1 :23708 
VANADIUM/CRITICAL CURRENT 
Neutron irradiation damage on the superconducting properties 
in vanadium and Nb-Ti alloys, 1 :23927 (CONF-751006-P2) 
VANADIUM/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
VANADIUM/ELECTRONIC STRUCTURE 
Thermoreflectance of V, Nb, and paramagnetic Cr, | :23792 
VANADIUM/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
pg at ANL July 74 to June 75), 1 :24866 (ANL-75- 
1)) 
VANADIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
VANADIUM/PHOTOIONIZATION 
Photoionization in the M/sub II/ M/sub IIl/ thresholds region for 
some neutral atoms and positive ions, | :24873 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Deformation characteristics purity neutron irradiated 


of high 
vanadium, | :23915 (CONF-751006-P2) 


Determination of threshold displacement energies by high 
voltage electron microscopy, | :23836 (CONF-751006-P!) 

Influence of oxygen impurity atoms on defect clusters and 
radiation hardening in neutron-irradiated vanadium, | :23914 
(CONF-751006-P2) 

Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 

Neutron irradiation damage on the superconducting properties 
in vanadium and Nb-Ti alloys, 1 :23927 (CONF-751006-P2) 

Thermal and electrical measurements on solids at low 
temperatures. Progress report No. 10, 1 :23939 (COO-1629- 
57 


VANADIUM/REFLECTION 
Thermoreflectance of V, Nb, and paramagnetic Cr, 1 :23792 
VANADIUM/REFLECTIVITY 
Optical properties of bcc and hcp transitions metals, | :23772 
VANADIUM/REMOVAL 
Recovery of vanadium and nickel from Athabasca tar sands fly 
ash, | :22873 
VANADIUM/SOLVENT PROPERTIES 
Science of materials p' report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
VANADIUM/TOXICITY 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
:22565 (UCLA-12-946) 
VANADIUM/UPTAKE 
Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 
VANADIUM 51 TARGET/NEUTRON REACTIONS 
V(n,xy) reaction cross section for incident neutron energies 
between 0.2 and 20.0 MeV, | :24998 (ORNL/TM-5299) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/BONDING 
Polyimide adhesives for weld-bonding titanium, | :23707 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Application of advanced failure analysis techniques to practical 
aerospace problems, | :23756 
VANADIUM ALLOYS/INTERNAL FRICTION 
Effect of hydrogen on internal friction of several Ti alloys. 
Technical report, 1 :23731 (AD-A-015546) 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
“a technology studies: supersonic cruise aircraft, | 


VIRUSES/BIOLOGICAL EFFECTS 


VANADIUM ALLOYS/PHASE DIAGRAMS 
Noble metal constitution diagrams. Part II. Final report, | 
:23710 (COM-75-11448) 
VANADIUM ALLOYS/PITTING CORROSION 
Electrochemical investigation of pitting corrosion of stainless 
chrome-nickel steels, modified by V, Si, Mo or Re (In 0.5N 
FeCl ), 1 :23816 (AEC-tr-7296) 
VANADIUM ALLOYS/SURFACE CLEANING 
Titanium cleaning in fused salts, 1 :23824 
VANADIUM ALLOYS/TENSILE PROPERTIES 
Filament wound pressure vessels with load sharing liners for 
space shuttle orbiter applications, | :23755 
VANADIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Metallurgical processing and superconducting parameters of the 
V;Ga A15 phase. Final report, | :23760 (AD-A-015944) 
VANADIUM HYDRIDES/PHASE TRANSFORMATIONS 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1 198-1177) 
VANADIUM NITRIDES/PYROLYSIS 
Nitride intermediates in the preparation of niobium, vanadium, 
and tantalum metals. II. Thermal decomposition of the 
nitrides, 1 :23708 
VAPOR INCINERATORS 
See AFTERBURNERS 
VEGETABLES 
(Edible parts of plants only.) 
See also CARROTS 
LETTUCE 
POTATOES 
SOYBEANS 
TOMATOES 
VEGETABLES/CONTAMINATION 
Alpha emitters in foods (Uranium), | :24542 (ORNL-tr-4165) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 


TRUCKS 
VEHICLES/CATALYTIC CONVERTERS 
Porous ceramics-exhaust oxidation catalyst (Patent), 1 :23648 
VEHICLES/ENERGY STORAGE 
Energy storage: incentives and prospects for its development, 1 


123404 
VEHICLES/GAS TURBINES 
Gas turbine engine for vehicle propulsion (Patent), 1 :23595 
VEHICLES/PROPULSION 
Compressed air power plant (Patent), 1 :23599 
VENEZIANO MODEL 
Nature of dynamical suppressions in the 
model, 1 :24953 (ANL-HEP-PR-76-22) 
VENTILATION/ENERGY CONSUMPTION 
Energy conservation program evolution, | :23573 
VERMICULITE/RESEARCH PROGRAMS 
Exchange of lyotropic series cations by micaceous vermiculite 
and its weathering products determined by electron 
microscopy and radiochemical analysis. Annual progress 
aa August 1, 1975-July 31, 1976, 1 :24038 (COO-1515- 
3 


) 
VERTICAL AXIS TURBINES/RESEARCH PROGRAMS 
Innovative wind machines. Six month report, March 1, 1975- 
August 31, 1975, 1 :23154 (ERDA/NSF/00367-75/T1) 
VERTICAL AXIS TURBINES/TURBINE BLADES 
Innovative wind machines. Six month report, March 1, 1975- 
August 31, 1975, 1 :23154 (ERDA/NSF/00367-75/T1) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIRGINIA/GEOTHERMAL RESOURCES 
Geological and geophysical study of the origin of the Warm 
Springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 1 :23138 (TID-27059) 
VIRGINIA/THERMAL SPRINGS 
Geological and geophysical study of the origin of the Warm 
Springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 1 :23138 (TID-27059) 
VIRUSES 
See also ONCOGENIC VIRUSES 
Reovirus-coded polypeptides in infected cells: isolation of two 
native monomeric polypeptides with affinity for single- 
stranded and double-stranded RNA, respectively, | :24612 


VIRUSES; BIOLOGICAL EFFECTS 


VIRUSES/BIOLOGICAL EFFECTS 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Technical 
progress report, August 1, 1974-May 1, 1975 (Mice, x 
radiation), 1 :24728 (COO-3097-11 
VISIBLE RADIATION/BIOLOGICAL EFFECTS 
Interactions of atmospheric carbon dioxide, diffuse light, plant 
productivity and climate processes model predictions, 1 
:24433 (CONF-740921-) 
VISION/BIOCHEMISTRY 
Photo-initiated processes in vision. Technical progress 
July 1, 1975-June 30, 1976, 1 :24081 (COO-1627-31) 
VITAMIN A/PHOTOCHEMISTRY 
Photo-initiated processes in vision. Technical progress 
July 1, 1975-June 30, 1976, 1 :24081 (COO-1627-31) 
VITAMIN B-12/DATA PROCESSING 
Fast r y methods for human placental lactogen 
(HPL), insulin vitamin B,2. Simplification of sample 
preparation and data processing ("I and tracer 
techniques), 1 :24637 
VITON/STRESS RELAXATION 
Thermochemical stress relaxation in nonlinear visocoelastic 
solids, 1 :23988 (SAND-75-5941) 
VOLCANOES 
Origin of andesite and dacite: evidence of mixing at Glass 
a in California and at other circum-Pacific volcanoes, 
VOLCANOES/ENERGY YIELD 
Energy budget of the volcano Stromboli, Italy (Power potential 
of 100- to 1000 MW), 1 :24792 (LA-6308-MS) 
VOLCANOES/PHOTOGRAPHY 
Catalogue of satellite photography of the active volcanoes of the 
world, 1 :24523 (LA-6297-MS) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTAMETRY 
Effect of stirring on the intensity of the reduction current in 
coulometric analysis at constant potential, | :24034 (UCRL- 
Trans-11080) 
VOLTERRA EQUATIONS 
See VOLTERRA INTEGRAL EQUATIONS 
VOLTERRA INTEGRAL EQUATIONS/NUMERICAL 
SOLUTION 
Volterra integral equation of the first kind, 1 :25185 
VOLTMETERS/DESIGN 
rf attenuation measurements using quantum interference in 
superconductors., | :24140 
VOLUME/MEASURING METHODS 
Determination of pulmonary parenchymal tissue volume and 
pulmonary capillary blood flow by a partial rebreathing 
technique, | :24657 (LF-tr-122) 
VRAIN REACTOR/ENGINEERED SAFETY SYSTEMS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
VRAIN REACTOR/REACTOR CORES 
FLODIS: a computer model to determine the flow distribution 
and thermal response of the Fort St. Vrain reactor, 1 :23248 
(ORNL/TM-5365) 
VRAIN REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
VRAIN REACTOR/SPECIFICATIONS 
ign data and safety features of commerical nuclear power 
plant, | :23236 (ORNL/NSIC-96) 


W BOSON 
See INTERMEDIATE BOSONS 
WANKEL ENGINES/FUEL INJECTION SYSTEMS 
Stratified charge rotary engine (method of operation) (Patent), 
1 :23587 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/COST BENEFIT ANALYSIS 
Environmental considerations and regulations, 1 :24503 (CONF- 
760542-1) 
WASTE DISPOSAL/LICENSING 
United States Nuclear Regulatory Commission and the 
agreement states: licensing statistics and other data, | :22962 
(NP-20933) 
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WASTE HEAT/ENERGY 
Energy from municipal refuse: a comparison of ten processes, | 
123532 
WASTE HEAT/ENVIRONMENTAL EFFECTS 
Ecological effects of local soil cooling or heating, | :24528 
Significance of atmospheric effects of heat rejection from energy 
centers in the semi arid northwest (Fog impact on visibility), | 
:24521 (BNWL-SA-5820) 
WASTE HEAT/HEAT RECOVERY 
High temperature heat recovery in refrigeration (Patent), | 
723583 
Rational energy use as purpose of government research and 
technology requirements, | :23562 (CONF-760463-2) 
WASTE HEAT/MEETINGS 
Low-grade heat: a resource in cold climates. Volume 1, 1 
:23201 (AECL-5322/1) 
Low-grade heat: a resource in cold climates. Volume 2, |! 
:23205 (AECL-5322/2) 
WASTE HEAT/USES 
Application of waste heat in agriculture, | :24661 
Combined power and heat systems for industry precept and 
practice, 1 :23581 (AECL-5322/1) 
Demonstration projects, | :23209 (AECL-5322/2) 
District heating development work in Sweden, | :23206 (AECL- 
5322/2) 
Economics and the question of low-grade heat, | :23208 
(AECL-5322/2) 
Economics of heat utilization for controlled environment 
production of agricultural products, 1 :23569 (AECL-5322/2) 
Existing and proposed projects within the CEGB to demonstrate 
and evaluate the potential horticultural and other uses of 
reject heat in cooling water, | :23210 (AECL-5322/2) 
Future prospects for the utilization of low-grade heat, | :23561 
(AECL-5322/2) 
Improved energy utilization 
industrial use, 1 :23212 
Industrial use of low-grade heat in Canada, | :23582 (AECL- 


5322/1) 
w-grade heat: a resource in cold climates. Volume 1, | 
:23201 (AECL-5322/1) 

Low-grade heat utilization in Canada and the northern United 
States, 1 :23204 (AECL-5322/1) 

Low-grade heat: a resource in cold climates. Volume 2, | 
:23205 (AECL-5322/2) 

Potential for aquaculture utilizing the water flow and waste heat 
from power plant operations, | :24662 

Recouping the thermal-to-electric conversion loss by the use of 
waste heat, 1 :23211 (AECL-5322/2) 

Use of by-product heat to heat buildings and sanitary water, | 
:23207 (AECL-5322/2) 

Use of low-grade heat in cold climates for aquaculture: a 
perspective in the western hemisphere and Japan, | :23202 
(AECL-5322/1) 

Use of low-grade heat in oe with special reference to 
the greenhouse industry, | :23203 (AECL-5322/1) 

WASTE HEAT/WASTE DISPOSAL 
Disposal of waste heat (Patent), | :23190 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/LICENSING 

Report of the Task Force on radioactive waste management, | 
:24538 (DHEW/FDA-76-8026) 

WASTE MANAGEMENT/RECOM MENDATIONS 

Report of the Task Force on radioactive waste management, | 
:24538 (DHEW/FDA-76-8026) 

WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/COMPARATIVE EVALUATIONS 

Energy from municipal refuse: a comparison of ten processes, | 

123532 
WASTE PROCESSING PLANTS/DESIGN 

Energy conservation through utilization of domestic wastes as 
fuel in housing, | :23567 

Principles and operation of the activated-sludge process in the 
treatment of carbonization wastes, | :22564 (EUR- 
5342(Pt.1)) 

System for treating sludge (Patent), | :24285 

WASTE PROCESSING PLANTS/ENGINEERING 
Critical assessment of waste conversion to energy, | :24281 
WASTE SOLUTIONS 
See LIQUID WASTES 


in generating steam and power for 


WASTE WATER/DESALINATION 
Design of advanced desalting processes (reverse osmosis), | 
124283 
WASTE WATER/PURIFICATION 
Principles and operation of the activated-sludge process in the 
treatment of carbonization wastes, | :22564 (EUR- 
5342(Pt.1)) 
Purification of waste water from coking and coal gasification 
plants using activated carbon, | :22557 
WASTE WATER/REGULATIONS 
Water and wastewater management at fossil-fueled power 
generating stations, | :23160 
WASTE WATER/WASTE MANAGEMENT 
Water and wastewater management at fossil-fueled power 
generating stations, | :23160 
WASTE WATER/WASTE PROCESSING 
168th national meeting of the American Chemical Society, Fuel 
Chemistry Division, Atlantic City, New Jersey, September 8- 
13, 1974. Volume 19, No. 5, 1 :22556 
City wastewater re-used for power plant cooling and boiler 
make-up, | :24282 
Cyclic process for re-use of waste water generated during the 
production of UO, (Patent), 1 :22931 
Petroleum refining phenolic wastewaters, | :22812 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL ANALYSIS 
Analytical techniques for measurement of ®Tc in environmental 
samples, 1 :24050 (BNWL-2000(Pt.4)) 
WATER/CONSUMPTION RATES 
Water management for selected non-electric utility industries 
(Water requirements of petroleum refining industry in USA), 
1 :23577 
WATER/CONTAMINATION 
Dosimetry for radioactive noble gases, | :24698 (CONF-730915- 


) 
Modeling of radiation doses from chronic aqueous releases 
(Tritium, Cs, ""Cs), 1 :24582 (DP-MS-75-126) 
WATER/CRITICAL HEAT FLUX 
Effect of the height of a flat slit on heat emission to water, | 
:24233 (ERDA-tr-152) 
WATER/DEMAND FACTORS 
Energy and water requirement for air quality control, 1 :24470 
WATER/ECOLOGY 
Ecological implications (Effects of electric power generation on 
water quality), 1 :24572 
WATER/ELECTRON-MOLECULE COLLISIONS 
K-shell energy loss spectra of 2.5 keV electrons in methane, 
ammonia, and water, | :24904 
WATER/ENVIRONMENTAL EFFECTS 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
WATER/HEAT STORAGE 
Technical and economic feasibility of thermal storage systems. 
Interim report, May 15, 1975-September 15, 1975, 1 :23081 
(TID-27062) 
WATER/HEATING 
Use of by-product heat to heat buildings and sanitary water, 1 
:23207 (AECL-5322/2) 
WATER/ION-MOLECULE COLLISIONS 
Radiation physics, | :24891 (BNWL-2000(Pt.4)) 
WATER/MOLECULAR STRUCTURE 
Science of materials progress report, July 1, 1975-June 30, 
1976, 1 :23678 (COO-1198-1177) 
WATER/MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
WATER/OSCILLATOR STRENGTHS 
Absorption cross sections for water, ammonia, methane, 
neopentane, the chloromethanes, and CF,Cl, (Summary of 
research activities at ANL July 74 to June 75), 1 :24864 
(ANL-75-60(Pt.1)) 
WATER/PHOTOLYSIS 
Hydrogen production by photosynthesis and hydrogenase 
activity. Progress report for period, July 1, 1972-March 1, 
1973, 1 :23040 (NSF-RA-N-73-015) 
WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of uranium in natural waters by neutron 
activation analysis (Detection limit of 0.05 ppB), 1 :24025 


WATER RESOURCES/RESOURCE CONSERVATION 


WATER/RADIATION MONITORING 
Environmental monitoring report: United States Energy 
Research and Development Administration, Oak Ridge 
facilities, calendar year 1975, 1 :24512 (Y/UB-4) 
Significance of radon and its progeny as natural radiation 
sources in Sweden, | :24482 (CONF-730915-) 
Survey of analytical methods for environmental monitoring of 
krypton-85, | :24485 (CONF-730915-) 
WATER/RADIOLYSIS 
Measurement of the hydrogen yield in the radiolysis of water by 
dissolved fission products, 1 :24085 (ANL-76-46) 
WATER/STANDARDS 
Overview of Federal agency radiation protection activities. I, 1 
:24700 (DHEW/FDA-76-8026) 
WATER/USES 
Water and wastewater management at fossil-fueled power 
generating stations, | :231 
WATER CHEMISTRY 
Management of water quality in evaporation systems and 
residual blowdown, | :23188 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
PWR TYPE REACTORS 
WATER COOLED REACTORS/LOSS OF COOLANT 
Wet steam flow study. Progress report No. 1, 1 :23386 (PB- 
244255) 
WATER COOLED REACTORS/STEAM TURBINES 
Wet steam flow study. Progress report No. 1, 1 :23386 (PB- 
244255) 
WATER POLLUTION 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
:22565 (UCLA-12-946) 
WATER POLLUTION/DATA ANALYSIS 
Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 
WATER POLLUTION/DIFFUSION 
Hydrocarbons in water and sediment samples from coal oil point 
area, offshore California, 1 :24578 
WATER POLLUTION/ECONOMICS 
Economic impact of P.L. 92-500: a national commission on 
water quality assessment, | :24596 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Late holocene changes of the foraminiferal assemblages of Jobos 
Bay and surroundings, Puerto Rico, | :24576 (PRNC- 
196(Vol.1)) 
Water pollution problems related to the automobile: crankcase 
oil disposal, 1 :23640 
WATER POLLUTION/WATER 
Mass transport and dispersion off a tidal inlet, 1 :24570 
WATER QUALITY/COST BENEFIT ANALYSIS 
Cost-benefit analysis of improvements in water quality, 1 :24598 
WATER QUALITY/DATA ANALYSIS 
Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 
WATER QUALITY/LEGAL ASPECTS 
Cost-benefit analysis of improvements in water quality, | :24598 
Economic impact of P.L. 92-500: a national commission on 
water quality assessment, | :24596 
WATER QUALITY /MONITORING 
Development of a water quality. instrumentation package for 
long-term operation from buoys and other unattended marine 
platforms, | :24563 
WATER RESOURCES" 
Complementary use of hydro and thermal power, | :23016 
WATER RESOURCES/CONSUMPTION RATES 
Overview of water requirements for electric power generation, 1 


:23181 
WATER RESOURCES/DATA ANALYSIS 
Impact on Texas water quality and resources of alternate 
strategies for production, distribution, and utilization of energy 
in Texas in the period 1974-2000. Final report. Project E/S-3, 
1 :24575 (NSF-RA-N-74-235) 
WATER RESOURCES/GOVERNMENT POLICIES 
Northern Great Plains Resources Program. Effects of coal 
development in the Northern Great Plains, 1 :23483 
WATER RESOURCES/LEGAL ASPECTS 
Water for energy as related to water rights in western states, | 
:23453 


WATER RESOURCES/MEETINGS 
Water management by the electric power industry. Water 
resources symposium number eight, Austin, Texas, J: y 
14-16, 1975, 1 :23472 
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WATER RESOURCES/RESOURCE CONSERVATION 
City wastewater re-used for power plant cooling and boiler 
make-up, | :24282 
Proceedings of the workshop on research needs related to water 
4 —- (Eleven papers, plus reports of discussion group), | 


WATER RESOURCES/USES 
Water management by the electric power industry. Water 
resources symposium number eight, Austin, Texas, January 
14-16, 1975, 1 :23472 
Water management for selected non-electric utility industries 
“ee requirements of petroleum refining industry in USA), 
Water use as a factor in meeting electric power needs, 1 :23182 
WATER VAPOR/FREEZING OUT 
Separation techniques for reactor-produced noble gases, | 
:24052 (CONF-730915-) 
WATER VAPOR/RADIOCHEMICAL ANALYSIS 
Separation techniques for reactor-produced noble gases, | 
:24052 (CONF-730915-) 
WATER WAVES/MATHEMATICAL MODELS 
Analysis of simulataneous wave force and water particle velocity 
measurements, | :22706 © 
eo of spectral methods to non-linear dynamic systems, 
124557 
Basin oscillations in an offshore harbor, 1 :24565 
Deriving a design wave spectrum from a given maximum design 
wave height, | :24564 
Hindcasting the directional spectra of hurricane generated 
waves, | :24566 
Monte-Carlo determination of extreme ocean waves, | :24573 
Numerical calculation of storm surges: an evaluation of 
techniques, | :24567 
Wave force predictions from nonlinear random sea simulations, 
1 :22707 
WATERFLOODING/ADDITIVES 
Method of using overbased crude oil as waterflood additive 
(Patent), 1 :22716 
WATERFLOODING/EVALUATION 
Recent applications of the single well tracer method for 
measuring residual oil saturation (Methanol and organic acid 
esters as tracers), 1 :22727 
WATERFLOODING/PERFORMANCE 
Alkaline waterflooding: design and implementation of a field 
pilot (North Ward-Estes Field, Texas), 1 :22751 
Analysis of Salem low tension waterflood test, | :22761 
Low tension waterflood pilot at the Salem Unit, Marion County, 
Illinois. I. Field implementation and results, | :22752 
Low tension waterflood pilot at the Salem Unit, Marion County, 
Illinois. II. Performance evaluation, | :22753 
WATERFLOODING/PERFORMANCE TESTING 
Adsorption and transport of chemical species in laboratory 
surfactant waterflooding experiments, | :22739 
WATERFLOODING/SURFACTANTS 
Development and selection of chemical systems for miscible 
waterflooding (Sulfonate surfactant evaluation), 1 :22737 
Surfactant system for the oil-wet sandstone of the North 
Burbank Unit, 1 :22741 
WAVE ENERGY CONVERTERS/DESIGN 
Pneumatic wave-energy converter for offshore structures, | 
123148 
WAVE ENERGY CONVERTERS/PERFORMANCE TESTING 
Coast Guard evaluation of the Wave Activated Turbine 
Generator (WATG) buoy, | :23147 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 
See also PARAFFIN 
Significance of the wax structure in leaves for the sensitivity of 
plants to air pollutants, | :24469 (ORNL-tr-4120) 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAR/MATHEMATICAL MODELS 
Materials Science Division third quarterly report for period 
ending June 15, 1975, 1 :22439 (ANL-75-XX-3) 
WEATHER 
Inadvertent weather and climate modification, | :24414 
WELDED JOINTS/DUCTILITY 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 
WELDED JOINTS/EMBRITTLEMENT 
Suitability of Tophet C-Alloy 52/Kovar components to hydrogen 
environments, | :23688 (MLM-2289) 
WELDED JOINTS/FRACTURE PROPERTIES 
Comparison between predicted and experimentally determined 
low cycle fatigue life of welded tubular connections, | :23944 
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Irradiation effects on reactor structural materials. Semiannual 
progress report, | Feb-31 Jul 1975, 1 :23830 (AD-A-015619) 
WELDED JOINTS/MECHANICAL PROPERTIES 
Effect of stress relief ——— on the mechanical ‘jane of 
ey vessel steels and weldments, | :23736 (CON 


7-2) 
WELDED JOINTS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 
WELDED JOINTS/SPECIFICATIONS 
Certified weld joints (specifications) (29 Oct 1974) (Engineerig 
Materials) (78 drawings (including welding procedure sheets) 
and text (3 pages)), | :23696 (CAPE-2503) 
WELDED JOINTS/STANDARDS 
Techniques and standards for measuring ferrite in austenitic 
stainless steel welds, 1 :23790 
WELDED JOINTS/YIELD STRENGTH 
Irradiation effects on reactor structural materials. Semiannual 
progress report, | August 1974-31 January 1975, 1 :23827 
(AD-A-010510) 
WELDING 
(All endothermic processes for material joining.) 
See also LASER WELDING 
Review of minor element effects on the arc and weld 
penetration, | :23692 (WAPD-TM-1260) 
Welding program for supporting a large plant expansion 
(CIP/CUP), 1 :22886 (K-M-6128) 
WELDING MACHINES/DESIGN 
Laser welding machine development (30 Nov 1967) 
(Engineering Materials) (16 drawings, 4 photographs, and text 
(11 pages)), 1 :24118 (CAPE-2507) 
WELDS 


See WELDED JOINTS 
WELL CASINGS/CORROSION 
Offshore corrosion control program for platforms, pipeline and 
production equipment, | :22677 
WELL CASINGS/EMPLACEMENT 
Technique for cementing well bore casing (Patent), | :22766 
Well treating method using an indexing automatic fill-up float 
valve (Patent), | :22772 
WELL CASINGS/INSPECTION 
Method and apparatus for performing sequentially timed 
operations in a well (Patent; for determining downhole 
condition of well liner or casing), 1 :22775 
WELL CASINGS/RECOVERY 
Method of drilling an oil well to recover casings (Patent), | 


:22630 
Method of drilling an oil well to recovery casings (Patent), | 


122627 
WELL COMPLETION/QUALITY ASSURANCE 
Application of reliability engineering to offshore production 
uipment, | :22634 
WELL DRILLING 
Method of drilling an oil well to recover casings (Patent), | 


:22630 
Method of drilling an oil well to recovery casings (Patent), | 
:22627 
WELL DRILLING/DRILLING FLUIDS 
Drilling with low viscosity fluids (Patent; lamellar micelle 
systems), | :22762 
WELL LOGGING/DATA PROCESSING 
we ory domain methods of stratigraphic correlation, i 
24380 


WELL LOGGING/GAMMA-GAMMA LOGGING 
Determination of swept-zone residual oil saturation in a slightly 
consolidated sandstone reservoir of the Gulf Coast, 1 :22725 
WELL LOGGING/INDUCTION LOGGING 
Comparison of volumetric and material balance estimates of gas- 
in-place Washington Cockfield ''D’’ sand reservoir (Re- 
evaluation of core analyses and electrical logs), | :22856 
Determination of swept-zone residual oil saturation in a slightly 
consolidated sandstone reservoir of the Gulf Coast, 1 :22725 
WELL LOGGING/MEETINGS 
Nuclear techniques in geochemistry and geophysics. Panel 
proceedings series. Proceedings of a panel on nuclear 
techniques in geochemistry and geophysics held in Vienna, 
November 25-29, 1974, 1 :24785 (STI/PUB-425) 
WELL LOGGING/NEUTRON-GAMMA LOGGING 
Determination of oil saturation after waterflooding in an oil-wet 
reservoir. The North Burbank Unit Tract 97 project 
(Resistivity log and log-inject-log using n,y), 1 :22724 
Evaluation of waterflood residual oil saturation using log-inject- 
log procedures (Neutron-gamma), | :22726_ 
WELL LOGGING/NUCLEAR MAGNETIC LOGGING 
Determination of swept-zone residual oil saturation in a slightly 
consolidated sandstone reservoir of the Gulf Coast, | :22725 
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WELL LOGGING/RADIOACTIVITY LOGGING 
Method for detecting and locating sand producing zones in 
friable, unconsolidated sandstone formations of subterranean 
formations (Patent; application of radioactive well logging 
technique), 1 :22763 
WELL L ING/RESISTIVITY LOGGING 
Comparison of volumetric and material balance estimates of gas- 
in-place Washington Cockfield ‘’D’’ sand reservoir (Re- 
evaluation of core analyses and electrical logs), 1 :22856 
Determination of oil saturation after waterflooding in an oil-wet 
reservoir. The North Burbank Unit Tract 97 project 
(Resistivity log and log-inject-log using n,y), | :22724 
Determination of swept-zone residual oil saturation in a 7 
consolidated sandstone reservoir of the Gulf Coast, 1 :2272 
Electrical logging systems and results of unconsolidated marine 
sediments, | :22711 
WELL LOGGING/SP LOGGING 
loggin, systems and results of unconsolidated marine 
sediments, | :22711 
WELL STIMULATION/ACIDIZATION 
Method and composition for acidizing and fracturing wells 
(Patent), 1 :22714 
Method for stimulating well production 1 :22717 
WELL STIMULATION/ELECTRIC CURRE 
Method and apparatus for producing fluid cae varying current 
flow through subterranean source formation (Patent; heating 
by electric currents), 1 :22765 
WELL STIMULATION/EQUIPMENT 
Method and apparatus for treating wells a. 1 :22773 
WELL STIMULATION/FLUID 
Method for oil recovery (Patent), 1 canis 
Method for altering the permeability of a subterranean 
formation (Patent; injection of aqueous polymer solution and 
gelation agent), 1 :22713 
WELL STIMULATION/FRACTURING 
Fracturing of subsurface formations with Bingham plastic fluids 
(Patent), 1 :22764 
Method and composition for acidizing and fracturing wells 
(Patent), 1 :22714 Pines 
Method for altering the permeability of a subterranean 
formation (Patent; injection of aqueous polymer solution and 
gelation agent), 1 :22713 
WELL STIMULATION/IN-SITU COMBUSTION 
In situ combustion following steam flooding in the Charco 
Redondo Field, 1 :22743 
Study on fireflood field projects (60 references), 1 :22742 
WELL STIMULATION/MICROEMULSION FLOODING 
Immiscible microemulsion flooding, | :22738 
Linear scaling in slug-type processes: application to micellar 
flooding, 1 :22760 
Observation of oil-bank formation during micellar flooding, 1 
:22757 
Pembina polymer pilot flood, 1 :22749 
Preinjection of polymers to increase reservoir flooding 
efficiency, 1 :22756 
Sensitivity of micellar ey reservoir heterogeneities 
(Numerical simulation), 1 :22730 
a Field, California, polymer flood: a case history, | 
12274 
WELL STIMULATION/MISCIBLE-PHASE DISPLACEMENT 
Enriched gas miscible flooding: a case history of the Levelland 
Unit Secondary Miscible Project (Rich gas injection followed 
by water drive), 1 :22746 
Multiple phase behavior in porous media during CO, or rich gas 
flooding, 1 :22747 
WELL STIMULATION/STEAM INJECTION 
Charco Redondo steam flood pilot data analysis, | :22744 
Charco Redondo steam flood pilot: reservoir monitoring 
operations, | :22745 
Method for enhancing the recovery of oil using steam 
stimulation process (Patent; addition of caustics to steam), | 
:22721 
WELL STIMULATION/WATERFLOODING 
Adsorption and transport of chemical species in laboratory 
surfactant waterflooding experiments, | :22739 
Alkaline waterflooding: design and implementation of a field 
pilot (North Ward-Estes Field, Texas), 1 :22751 
Analysis of Salem low tension waterflood test, 1 :22761 
Development and selection of chemical systems for miscible 
waterflooding (Sulfonate surfactant evaluation), 1 :22737 
Fluid flow control in waterflood (Patent), 1 :22712 
Interrelation of crude oil and rock properties with the recovery 
of oil by caustic waterflooding, 1 :22750 
Low tension waterflood pilot at the Salem Unit, Marion County, 
Illinois. I. Field implementation and results, 1 :22752 
Low tension waterflood pilot at the Salem Unit, Marion County, 
Illinois. Il. Performance evaluation, 1 :22753 
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Method for altering permeability of a hydrocarbon-containing 
formation (Patent; plugging high permeability zones to force 
waterflood to tighter oil-bearing sands), 1 :22770 

Method of using overbased crude oil as waterflood additive 
(Patent), 1 :22716 

Method of treating a high temperature formation to permit 
use — of temperature sensitive surfactants (Patent), | 
:227 

Surfactant system for the oil-wet sandstone of the North 
Burbank Unit, 1 :22741 

WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/RADIATION MONITORING 

Environmental monitoring report on radi status of the 
ground water beneath the Hanford site, om -December 
1974, 1 :24532 (BNWL-1970) 

WEST VIRGINIA/GEOLOGY 

Hydrogeologic assessment of an underground coal gasi 
project site, Grant District, Wetzel Co., West Virginia, 1 
:22467 (MERC/TPR-76/5) 

WEST VIRGINIA/WATER QUALITY 

Hydrogeologic assessment of an underground coal gasi 

roject site, Grant District, Wetzel Co., West Virginia, | 
:22467 (MERC/TPR-76/5) 
WHOLE-BODY COUNTERS/CAMAC SYSTEM 

CAMAC applications in nuclear medicine at Vanderbilt: present 
status and future plans, | :24335 

WIND POWER 
Wind machines, | :23149 (NSF-RA-N-75-051) 
WIND POWER/AERIAL PROSPECTING 

Evaluation of wind-energy sites from aeolian geomorphologic 
features mapped from LANDSAT imagery. First results, ! 
:23159.(ERDA/NSF/00598-75/T 1) 

WIND POWER/AVAILABILITY 

Macro analysis of the potential for fuel savings using wind 
generators in a utility power grid, | oe 

Wind power studies: initial regional applications. Progress 
report, January-March 1976 (Hawaii), 23150 (UCRL- 
50034-76-2) 

WIND POWER/FORECASTING 

Influence of alternative technologies on energy supply, | :23473 

Texas energy resources. Final draft, 1 :23452 (NSF-RA-N-74- 
223) 

WIND POWER PLANTS/ECONOMICS 

Macro analysis of the potential for fuel a» using wind 
generators in a utility power grid, | : 

Production of methane using offshore wind. taeion Final report, 
1 :23152 (ERDA/NSF/993-75/T1) 

Wind machines, | :23149 (NSF-RA-N-75-051) 

WIND POWER PLANTS/FEASIBILITY STUDIES 

Production of methane using offshore wind energy. Final report, 
1 :23152 (ERDA/NSF/993-75/T1) 

WIND POWER PLANTS/POWER GENERATION 

Macro analysis of the potential for fuel savings using wind 
generators in a utility power grid, 1 :23530 

WIND POWER PLANTS/SITE SELECTION 

Evaluation of wind-energy sites from aeolian geomorphologic 
features mapped from LANDSAT imagery. First results, | 
:23159 (ERDA/NSF/00598-75/T1) 

WIND TURBINES 
See also VERTICAL AXIS TURBINES 
Vertical axis wind turbine assembly (15 Aug 1974) (Engineering 
Materials) (4 drawings), 1 :23156 (CAPE-2474) 

WIND TURBINES/COST 

Characteristics of windmills, 1 :23155 (RFP-Trans-192) 
WIND TURBINES/DESIGN 

Wind machines, | :23149 (NSF-RA-N-75-051) 
WIND TURBINES/ECONOMICS 

Wind energy utilization prospects, | :23151 
WIND TURBINES/MECHANICAL TRANSMISSIONS 

Conversion of wind energy to mechanical energy (Patent), | 
:23157 


WIND TURBINES/POWER GENERATION 
Impact analysis of a micro wind system (Magnesium 
production), 1 :23531 
Windmills (Patent), 1 :23158 
WIND TURBINES/RESEARCH PROGRAMS 
Investigation of the feasibility of using windpower for space 
heating in colder climates. Third quarterly progress report 
covering the final design and manufacturing phase of the 
project, September to December 1975 , 1 :23153 
(ERDA/NSF/00603-75/T1) 
WIND TURBINES/SPECIFICATIONS 
Characteristics of windmills, 1 :23155 (RFP-Trans-192) 


WIND TURBINES/USES 


WIND TURBINES/USES 

Impact analysis of a micro wind system (Magnesium 
production), 1 :23531 

WINDOWS/COATINGS 
Thin film deposition by electric and m 
sputtering (Patent application), 1 :23952 
WINDOWS/FABRICATION 
Fabrication of compounds for infrared windows, | :23955 
WIRES/PHYSICAL RADIATION EFFECTS 

EMP generation near objects with cylindrical symmetry in the 

source region. Topical report, | :24369 (AD-A-016260) 
WISCONSIN/ENERGY CONSUMPTION 

1974 survey of energy use in Wisconsin. Energy Systems and 
Policy Research report No. 3. IES report 25, 1 :23560 (NSF- 
RA-N-74-211) 

Model of commercial energy use in Wisconsin. Energy Syste 
and Policy Research report No. 5. IES report 36, | :23570 
(NSF-RA-N-74-213) 

Model of residential energy use in Wisconsin. Energy Systems 
and Policy Research teport No. 11. IES report 37, 1 :23566 
(NSF-RA-N-74-218) 

WISCONSIN/ENERGY POLICY 

1974 survey of energy use in Wisconsin. Energy Systems and 
Policy Research report No. 3. IES report 25, 1 :23560 (NSF- 
RA-N-74-211) 

WISCONSIN/ENERGY SUPPLIES 

1974 survey of energy use in Wisconsin. Energy Systems and 
Policy Research report No. 3. IES report 25, 1 :23560 (NSF- 
RA-N-74-211) 

WISCONSIN/GOVERNMENT POLICIES 

Implications of commercial building codes for energy 
conservation. Energy Systems and Policy Research report No. 
15. IES report 42, 1 :23571 (NSF-RA-N-74-221) 

WISCONSIN/INDUSTRIAL PLANTS 

Model of industrial energy use in Wisconsin. IES report 33, 1 

:23503 (NSF-RA-N-74-215) 
WISCONSIN/POWER GENERATION 

Simulation model of long-range expansion of electricity 
generation capacity in Wisconsin. Energy Systems and Policy 
a report No. 12. IES report 38, 1 :23584 (NSF-RA-N- 

4-219) 
WITWATERSRAND/GOLD ORES 

Detrital gold, uranium, and pyrite concentrations related to 
sedimentology in the precambrian Vaal Reef placer, 
—— South Africa (Extracted from Ph.D. thesis), 1 

WITWATERSRAND/PYRITE 

Detrital gold, uranium, and pyrite concentrations related to 
sedimentology in the precambrian Vaal Reef placer, 
a South Africa (Extracted from Ph.D. thesis), 1 
:2287 

WITWATERSRAND/URANIUM DEPOSITS 

Detrital gold, uranium, and pyrite concentrations related to 
sedimentology in the precambrian Vaal Reef placer, 
Witwatersrand, South Africa (Extracted from Ph.D. thesis), | 

:22877 
WNP-3 REACTOR/ENGINEERED SAFETY SYSTEMS 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
WNP-3 REACTOR/REACTOR SITES 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
WNP-3 REACTOR/SPECIFICATIONS 
Design data and safety features of commerical nuclear power 
plant, 1 :23236 (ORNL/NSIC-96) 
WNP-5 REACTOR/ENGINEERED SAFETY SYSTEMS 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
WNP-5 REACTOR/REACTOR SITES 

Design data and safety features of commerical nuclear power 

plant, 1 :23236 (ORNL/NSIC-96) 
WNP-5 REACTOR/SPECIFICATIONS 

Design data and safety features of commerical nuclear power 

plant, | :23236 (ORNL/NSIC-96) 
WOOD WASTES/ANAEROBIC DIGESTION 

Progress report on anaerobic digestion of crop and forestry 
residues and manures for methane generation (For individual 
farms or small associations), 1 :23001 (NP-20954) 

WOOD WASTES/BIODEGRADATION 

Production of ethanol from wood wastes and agricultural crop 
residues, 1 :23008 (NP-20952) 

WOOD WASTES/ENERGY CONVERSION 

Recovery of energy from farm solid wastes and timber 
production residues. Final report, March 7-September 30, 

1975, 1 :22995 (NP-20954) 


ic crossed-field diode 
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WOOD WASTES/PYROLYSIS 
Progress report on pyrolysis of crop and forestry residue, | 
:23000 (NP-20954) 
WORK FUNCTIONS/ELECTRIC MEASURING INSTRUMENTS 
Work function unit (7 Oct 1974) (Engineering Materials) (5 
drawings and text (8 pages)), | :24273 (CAPE-2484) 
WORKERS 
See PERSONNEL 
WOUNDS/CONTAMINATION 
Combined injury caused by nuclear explosions, | :24727 (LF-tr- 
123) 


WOUNDS/RADIOSENSITIVITY EFFECTS 
— injury caused by nuclear explosions, | :24727 (LF-tr- 
123) 
WYOMING/COAL 
Northern Great Plains Resources Program. Effects of coal 
development in the Northern Great Plains, 1 :23483 


x 


X RADIATION/BIOLOGICAL RADIATION EFFECTS 
How patients view the efficient use of diagnostic radiation, | 
:24706 (DHEW/FDA-76-8026) 
Radiologist’s view of the efficient use of diagnostic radiation, | 
:24705 (DHEW/FDA-76-8026) 
XENON/ABSORPTION SPECTRA 
Absorption spectra of Xe, and Xe-rare gas mixtures in the 
vacuum ultraviolet region (1150-1500 A), 1 :24870 
XENON/ADSORPTION 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, | :24053 (CONF-730915-) 
XENON/ATOM-ATOM COLLISIONS 
Collisional quenching of resonance states of rare gases, 1 :24897 
Electron-transfer and dissociation cross sections of 1.25- to 25- 
keV H*, H®, H~, and H, * in collisions with Xe, 1 :24912 
XENON/ATOM-MOLECULE COLLISIONS 
Experimental investigation of the chemistry of excited states of 
rare . Quarterly progress report, January 15, 1976-April 
15, 1976, 1 :24892 (COO-2807-2) 
XENON/AUTOIONIZATION 
Energy losses of keV electrons in Ne, Kr, and Xe and 
eee with the Fano-Lu theory (32 keV electrons), 1 
4895 
XENON/CHEMICAL PROPERTIES 
Overview of the physical-chemical properties of the noble gases, 
1 :24061 (CONF-730915-) 
XENON/ELECTRON-ATOM COLLISIONS 
— measurements with electron impact excitation, | 
:24901 


Energy losses of keV electrons in Ne, Kr, and Xe and 
———- with the Fano-Lu theory (32 keV electrons), | 
124895 

XENON/ENERGY LEVELS 

Collisional quenching of resonance states of rare gases, 1 :24897 

Excitation of rare gases in an electron-beam-controlled 
discharge: report on preliminary experiments, | :25098 
(SAND-76-0208 ) 

XENON/GAS CHROMATOGRAPHY 

Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, | :24053 (CONF-730915-) 

Separation techniques for reactor-produced noble gases, | 
124052 (CONF-730915-) 

XENON/INTERMOLECULAR FORCES 

Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, | 
:24062 (CONF-730915-) 

XENON/ION-ATOM COLLISIONS 

Electron-transfer and dissociation cross sections of 1.25- to 25- 
keV H*, H®, H-, and H, * in collisions with Xe, 1 :24912 

H, and H production in collisions of 5- to 30-keV H, * ions with 
xenon gas, | :24913 

Negative-ion formation from dissociative collisions of H, *, H; *, 
and HD, * in Hg, He, and Xe, | :24910 

XENON/MASS SPECTROSCOPY 

Determination of trace noble gases in air and natural gas, | 

124044 (CONF-730915-) 
XENON/PHYSICAL PROPERTIES 

Overview of the physical-chemical properties of the noble gases, 

1 :24061 (CONF-730915-) 
XENON/SEPARATION PROCESSES 

Chemical methods for removing xenon and radon from 

contaminated atmospheres, | :23336 (CONF-730915-) 
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XENON/THERMAL DIFFUSION 
Test of intermolecular potentials for the noble gases by 
comparison with experimental thermal diffusion factors, 1 
:24062 (CONF-730915-) 
XENON 127/ADSORPTION 
Method for recycling radioactive noble gases 
pulmonary imaging, | :24627 (LBL-4759) 
XENON 127/CLEARANCE 
Kinetics of total body retention and clearance of xenon and 
krypton after inhalation ("*’Xe, ™Kr, “Kr), 1 :24761 (BNL- 
20909) 


XENON 127/INHALATION 
Kinetics of total body retention and clearance of xenon and 
after inhalation ('*’Xe, ®Kr, Kr), 1 :24761 (BNL- 
0909 ) 
XENON 127/RETENTION 
Kinetics of total body retention and clearance of xenon and 
krypton after inhalation ('*’Xe, “Kr), 1 :24761 (BNL- 


20909) 
XENON 127/TISSUE DISTRIBUTION 
Method for recycling radioactive noble gases 
pulmonary imaging, | :24627 (LBL-4759) 
XENON 127/USES 
Utilization of the noble gases in studies of underground nuclear 
detonations, | :24398 (CONF-730915-) 
XENON 131/CALIBRATION 
Radioactivity standards of the noble gases, 1 :25043 (CONF- 
730915-) 
XENON 131/CHEMICAL ANALYSIS 
Reactor contributions to atmospheric noble gas radioactivity 
levels (77Ar, *Ar, /sup 131m/Xe, 133m/Xe, ™Xe), 
1 :24490 (CONF-730915-) 
XENON 131/ENERGY LEVELS 
Nuclear data sheets for A = 131, 1 :25004 
XENON 131/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 131, 1 :25004 
XENON 131/RADIATION MONITORING 
Reactor contributions to atmospheric noble gas radioactivity 
levels (77Ar, *Ar, “Kr, /sup 131m/Xe, /sup 133m/Xe, ™Xe), 
1 :24490 (CONF-730915-) 
XENON 131/SCINTILLATION COUNTING 
Measurement of radioactive noble gases by liquid scintillation, 1 
:24037 (CONF-730915-) 
XENON 133/ADSORPTION 
Method for recycling radioactive noble gases 
pulmonary imaging, | :24627 (LBL-4759) 
XENON 133/BIOLOGICAL HALF-LIFE 
Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, | :24762 (CONF-730915-) 
XENON 133/CALIBRATION 
ae meg standards of the noble gases, 1 :25043 (CONF- 
15-) 
XENON 133/CHEMICAL ANALYSIS 
Reactor contributions to atmospheric noble gas radioactivit 
levels (*7Ar, *Ar, “Kr, /sup 131m/Xe, 133m/Xe, 
1 :24490 (CONF-730915- ) 
XENON 133/ENVIRONMENTAL EFFECTS 
Xenon-133: ambient activity from nuclear power stations, | 
24513 
XENON 133/NUCLEAR MEDICINE 
Noble gases in nuclear medicine ('*Xe tracer techniques), | 
:24626 (CONF-730915-) 
XENON 133/RADIATION MONITORING 
Noble gas surveillance network, April 1972 through March 1973 
(®Kr, Xe), 1 :24488 (CONF-730915-) 
Reactor contributions to atmospheric noble gas radioactivity 
levels (*7Ar, *Ar, Kr, /sup 131m/Xe, /sup 133m/Xe, ™Xe), 
1 :24490 (CONF-730915- ) 
XENON 133/SCINTILLATION COUNTING 
Measurement of radioactive noble gases by liquid scintillation, | 
:24037 (CONF-730915-) 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, | :24053 (CONF-730915-) 
XENON 133/TISSUE DISTRIBUTION 
Kinetics and distribution of xenon-133 and krypton-85 in the 
human body, | :24762 (CONF-730915-) 
Method for recycling radioactive noble gases for functional 
pulmonary imaging, | :24627 (LBL-4759) 
XENON 135/SCINTILLATION COUNTING 
Portable apparatus and procedure for the separation of krypton, 
xenon, and methane in air, 1 :24053 (CONF-730915-) 
XENON 138/ENERGY LEVELS 
Nuclear data sheets for A = 138, 1 :25007 
XENON 138/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 138, 1 :25007 


for functional 


for functional 


for functional 
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XENON FLUORIDES/STRUCTURAL CHEMICAL ANALYSIS 
Structural considerations in the chemistry of noble gases, | 
:24060 (CONF-730915-) 
XENON ISOTOPES/BIOLOGICAL EFFECTS 
Physiology of the noble gases, 1 :24755 (CONF-730915-) 
XENON ISOTOPES/ISOTOPE SEPARATION 
Enriched stable isotopes of the noble gases and their uses, | 
:22959 (CONF-730915-) 
XENON ISOTOPES/PRODUCTION 
Production of noble gases by nuclear fission (Kr, Xe), 1 :24479 
(CONF-730915-) 
XENON ISOTOPES/RADIOCHEMICAL ANALYSIS 
Radioactive noble gases in effluents from nuclear power stations 
(Kr, Xe), 1 :24480 (CONF-730915-) 
X-RAY DETECTION/IONIZATION CHAMBERS 
Ion chambers (Patent), | :24346 
X-RAY DETECTION/PHOTODIODES 
X-ray detector calibrations in the 280-eV to 100-keV energy 
range, | :24332 (UCRL-78111) 
X-RAY DETECTION/PLASTIC SCINTILLATION DETECTORS 
X-ray detector calibrations in the 280-eV to 100-keV energy 
range, | :24332 (UCRL-78111) 
X-RAY DETECTION/SI SEMICONDUCTOR DETECTORS 
X-ray detector calibrations in the 280-eV to 100-keV energy 
range, | :24332 (UCRL-78111) 
X-RAY DOSIMETRY/COMPARATIVE EVALUATIONS 
Nonparametric analysis of an international neutron dosimetry 
intercomparison, | :25044 (BNL-21212) 
X-RAY EQUIPMENT 
See also COLLIMATORS 
X-RAY SOURCES 
X-RAY EQUIPMENT/INSPECTION 
Field surveillance of certified x-ray equipment, 1 :24709 
(DHEW/FDA-76-8026) 
X-RAY EQUIPMENT/REGULATORY GUIDES 
Report of the task force on nationwide evaluation of x-ray 
trends, 1 :24720 (DHEW/FDA-76-8026) 
X-RAY EQUIPMENT/STANDARDS 
Overview of Federal agency radiation protection activities. II 
(Food and Drug Administration regulations), 1 :24702 
(DHEW/FDA-76-8026) 
Report of the task force on nationwide evaluation of x-ray 
trends, | :24720 (DHEW/FDA-76-8026) 
X-RAY RADIOGRAPHY/DATA ACQUISITION 
Report of the task force on nationwide evaluation of x-ray 
trends, 1 :24720 (DHEW/FDA-76-8026) 
X-RAY RADIOGRAPHY/LEGAL ASPECTS 
Workshop summary reports, 1 :24723 (DHEW/FDA-76-8026) 
X-RAY RADIOGRAPHY/RADIATION HAZARDS 
Workshop summary reports, | :24723 (DHEW/FDA-76-8026) 
X-RAY RADIOGRAPHY/REGULATORY GUIDES 
Report of the task force on nationwide evaluation of x-ray 
trends, 1 :24720 (DHEW/FDA-76-8026) 
X-RAY RADIOGRAPHY/STANDARDS 
Report of the task force on nationwide evaluation of x-ray 
trends, 1 :24720 (DHEW/FDA-76-8026) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES/CONTROL SYSTEMS 
Automatic steering of a high velocity beam of charged particles 
(Patent), 1 :24300 
X-RAY SOURCES/DESIGN 
High-intensity, subkilovolt x-ray calibration facility (Cockroft-- 
Walton accelerator facility), 1 :24304 (UCRL-78186) 
XYLENES/PERFORMANCE TESTING 
Estimation of optimal salinity and solubilization parameters for 
alkyl ortho-xylene sulfonate mixtures, 1 :22735 
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YTTERBIUM/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
YTTERBIUM/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
YTTERBIUM 156/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 156, 1 :25008 
YTTERBIUM 169/UPTAKE 
Accumulation of europium in tumor ('Eu, mice), 1 :24765 
YTTERBIUM COMPOUNDS/DOMAIN STRUCTURE 
Temperature stability of bubble domain wall states 
GdYb)3(FeGa);O,2), 1 :24013 
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YTTERBIUM COMPOUNDS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, | :24017 
YTTERBIUM FLUORIDES/ABSORPTION SPECTRA 
Rare earth 4d spectra in rare earth trifluorides, 1 :24881 
YTTERBIUM HYDRIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
YTTERBIUM HYDRIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, 1 :23775 
YTTERBIUM OXIDES/ELECTRON COLLISIONS 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
YTTERBIUM OXIDES/OPTICAL PROPERTIES 
Energy loss spectra and optical constants of rare earth metals, 
hydrides, and oxides between 5 and 200 eV, | :23775 
YTTRIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the critical point, 1 :23726 
YTTRIUM/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
YTTRIUM 88/ENERGY LEVELS 
Nuclear data sheets for A = 88, 1 :25005 
YTTRIUM 88/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 88, 1 :25005 
YTTRIUM 91/LETHAL RADIATION DOSE 
Dosimetry of internal emitters (Bata sources), 1 :24754 (BNWL- 
2000( Pt.4)) 
YTTRIUM 91/RADIATION DOSE DISTRIBUTIONS 
Dosimetry of internal emitters (Bata sources), 1 :24754 (BNWL- 
2000(Pt.4)) 
YTTRIUM COMPOUNDS/DOMAIN STRUCTURE 
Domain wall states in annealed low Q garnet films (Y2.35Eu 
0-48 Ga 1 :24012 
Germanium-substituted bubble domain garnet films for use over 
an extended temperature range and at a high data rate (Y,Eu, 
(Lu, Tm), Ca (Fe, Ge);0,.), 1 :24016 
High speed bubble garnets based on large gyromagnetic ratios 
(high g) (Euy-45 Y o-45C.1-1F€3.9Sip.¢Geo.sO12 films), 1 :24014 
Investigation of properties of epitaxial films of yttrium-samarium 
iron garnet, | :23995 
Static and dynamic properties of magnetic bubble domains in 
Sm, Ca, Ge-substituted yttrium iron garnet films (Y ;.9Smo.;Ca, 
Fe,Ge,OBY 12), 1 :24015 
Temperature stability of bubble domain wall states 
GdYb)3(FeGa);0 12), 1 :24013 
YTTRIUM COMPOUNDS/FABRICATION 
Device characterization of a complete set of passive bubble logic 
functional elements ((YSm); (GaFe);O;2 garnet), 1 :24009 
YTTRIUM COMPOUNDS/FARADAY EFFECT 
Sublattice contributions to the Faraday effect in rare-earth iron 
garnets, 1 :24020 
YTTRIUM COMPOUNDS/ION IMPLANTATION 
Bubble domain translational motion in the presence of an in- 
— field ((YLaEu); (FeGa);0,, implanted with Ne* ions), 1 
10 
YTTRIUM COMPOUNDS/MAGNETIC PROPERTIES 
Reproducible growth and bubble properties of rare-earth- 
substituted YCaGelG films, 1 :24017 
Variations of magnetic anisotropy within epitaxial films of Y, 
alte 1sF€3 73Ga, obtained from spin wave resonances, | 
019 


YTTRIUM OXIDES/CREEP 
High temperature compressive of yttria stabilized zirconia. 
Interim report, 1 Jan 1972-30 Sep 1974, 1 :23962 (AD-A- 
010623) 
High temperature deformation behavior of ceramics. Final 
report, Aug 1967-Jul 1975, 1 :23963 (AD-A-013682/0ST) 
YTTRIUM OXIDES/DOMAIN STRUCTURE 
Wall state stability during translational motion (YEuGaFeO 
films; ion implantation), 1 :24011 


ZEA MAYS 
See MAIZE 
ZEOLITES/CATALYTIC EFFECTS 
Converting hydrocarbons with zeolite ZSM-4 (Patent; 
preparation of new family of crystalline zeolites), 1 :22789 
ZEOLITES/CHEMICAL ANALYSIS 
Study of the water content in zeolitic tuffs from the Nevada Test 
Site, 1 :24813 (UCRL-78013) 
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ZEOLITES/SORPTIVE PROPERTIES 
Iodine sorption on metal zeolites; argon encapsulation in sodalite 
and Zeolite 3A, 1 :22915 (TID-27045) 
ZINC/ADSORPTION 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. Progress report, October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 
ZINC/BIOLOGICAL EFFECTS 
Banding of sulfur and sulfuric acid in soil in which iron- 
inefficient plants were grown, | :24664 
~~ levels of four heavy metals on the iron status of plants, | 
24668 
Iron oxide as an iron source in potting-soil mixtures, | :24682 
Responses of Earlirose rice to iron, zinc, and BPDS when grown 
on calcareous soil, | :24675 
Zinc induced iron deficiency in soybeans, | :24667 
ZINC/DIPOLE MOMENTS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the os table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 
60(Pt.1)) 
ZINC/ECOLOGICAL CONCENTRATION 
Different levels of soil organic matter in desert soil and nitrogen 
fertilizer on yields and mineral composition of barley grown in 
the soil, 1 :24670 
ZINC/ELECTRONIC STRUCTURE 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
ZINC/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of flyash. Progress report, October 1, 1975-December 
31, 1975, 1 :24531 (TID-27019) 
ZINC/OSCILLATOR STRENGTHS 
Moments of the dipole oscillator-strength distributions for atoms 
in the third row of the periodic table (Summary of research 
activities at ANL July 74 to June 75), 1 :24866 (ANL-75- 


60(Pt.1)) 
ZINC/PHOTOELECTRON SPECTROSCOPY 
High temperature uv photoelectron spectroscopy, | :24867 
(LBL-4922) 
ZINC/PHYSICAL RADIATION EFFECTS 
Core-overlap interactions in metals, | :23847 (CONF-751006- 
Pl) 
Determination of threshold displacement energies by high 
voltage electron microscopy, | :23836 (CONF-751006-P1) 
Interstitials and interstitial clusters in bcc and hcp metals 
investigated by Huang diffuse scattering, | :23854 (CONF- 
751006-P1) 
Interstitials in pure metals, | :23861 (CONF-751006-P1) 
ZINC/RECOVERY 
Sphalerite in coals from the Illinois Basin, 1 :22527 
ZINC/TOXICITY 
High levels of four heavy metals on the iron status of plants, | 
124668 
Trace elements in the environment: their role and potential 
toxicity as related to fossil fuels. A preliminary study, | 
722565 (UCLA-12-946) 
ZINC/UPTAKE 
Comparison of the effects of high levels of DTPA and EDDHA 
on microelement uptake in bush beans, | :24681 
ZINC/X-RAY FLUORESCENCE ANALYSIS 
In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
ZINC 65/RETENTION 
Evaluation of biological half-lives of radionuclides in mouse 
organs ('®Cd, ?“Hg, “Zn, ™Se), 1 :24768 
ZINC 65/TISSUE DISTRIBUTION 
Evaluation of biological half-lives of radionuclides in mouse 
s (Cd, “Zn, ™Se), 1 :24768 
Evaluation of biological half-lives of radionuclides in mouse 
organs ('Cd, *“Hg, “Zn, ™Se), 1 :24768 
ZINC 74/NUCLEAR PROPERTIES 
Nuclear data sheets for A = 74, 1 :25002 
ZINC ALLOYS/PHYSICAL RADIATION EFFECTS 
Enhanced atomic mobility due to low dose neutron irradiation as 
measured in a *°Ag at % Zn alloy by Zener relaxation 
methods, 1 :23918 (CONF-751006-P2) 
Radiation-induced solute segregation (Ag-Zn), 1 :23938 (CONF- 
760421-10) 
ZINC CHLORIDES/CATALYTIC EFFECTS 
Clean liquid energy from coal (LEFCO process), 1 :22514 
ZINC ISOTOPES/ALPHA REACTIONS 
Deexcitation processes in nuclear reactions ((p,p’), (p,@), 
(a,a’), (a,p)), 1 :25014 (COO-1505-84) 
ZINC ISOTOPES/PROTON REACTIONS 
Deexcitation processes in nuclear reactions ((p,p’), (p,«), 
(a,a'), (a,p)), 1 :25014 (COO-1505-84) 


. ZINC SELENIDES/DEPOSITION 

Coating science and technology. Final report, 25 Apr 1973-31 
Dec 1974, 1 :23990 (AD-A-010457) 

Fabrication of compounds for infrared windows, | :23955 
ZINC SELENIDES/EMISSION SPECTRA 

Study of crystal growth of zinc selenide and the low temperature 
emission spectra of and monovalent metal doped 
melt grown zinc selenide. Final report, | Jul 1974-30 Jun 
1975, 1 :23997 (AD-A-015043) 

ZINC SULFIDES/DEPOSITION 

Fabrication of compounds for infrared windows, | :23955 
ZINC TELLURIDES/DEPOSITION 

Fabrication of compounds for infrared windows, | :23955 
ZINC-CHLORINE BATTERIES/CATHODES 

Halogen storage by means of hydrates; — 1 :23430 
ZINC-CHLORINE BATTERIES/PLANN 

Batteries for energy storage, | :23415 
ZION STATION UNIT-1 

See ZION-1 REACTOR 

ZION-1 REACTOR/REACTOR KINETICS 

Analysis of data from the Zion (Unit 1) THINC verification test, 
1 :23243 (WCAP-8453-A) 

ZIRCALOY 2/PHYSICAL RADIATION EFFECTS 

High strain rate tensile tests of Zircaloy at 550°F (LWBR 
development pi ), 1 :23271 (WAPD-TM-1263) 

ZIRCALOY 2/TENSILE PROPERTIES 

High strain rate tensile tests of Zircaloy at 550°F (LWBR 

development program), | :23271 (WAPD-TM-1263) 
ZIRCALOY 4/PHYSICAL RADIATION EFFECTS 
High strain rate tensile tests of Zircaloy at 550°F (LWBR 
development program), | :23271 (WAPD-TM-1263) 
ZIRCALOY 4/TENSILE PROPERTIES 
High strain rate tensile tests of Zircaloy at 550°F (LWBR 
velopment program), 1 :23271 (WAPD-TM-1263) 
ZIRCONIUM/PHASE TRANSFORMATIONS 
Evaluation of the parameters of the cri ae pone, 1 :23726 
ZIRCONIUM/PHYSICAL RADIATION E 
Interstitials in pure metals, 1 :23861 (CONF-751006-P1) 
Irradiation growth in zirconium and its alloys (Neutrons), | 
:23897 (CONF-751006-P2) 

Radiation damage simulation experiments in zirconium (100- 
keV He ions), 1 :23937 (CONF-75 1006-2) 

Use of the backscattering-channeling method to investigate 
interactions between solute atoms and irradiation-induced 
defects in metals (Helium ions), 1 :23856 (CONF-751006-P1) 

ZIRCONIUM /PITTING CORROSION 
Corrosion of zirconium in hydrochloric acid (Oxidizing agents), 
1 :23814 (AEC-tr-7296) 

ZIRCONIUM/REFLECTIVITY 

Optical properties of bcc and transitions metals, 1 :23772 
ZIRCONIUM/X-RAY FLUORESCENCE ANALYSIS 

In situ pollutant measurements, | :24042 (BNWL-2000(Pt.4)) 
ZIRCONIUM 104/NUCLEAR PROPERTIES 

Nuclear data sheets for A = 104, 1 :25006 
ZIRCONIUM 88/ENERGY LEVELS 

Nuclear data sheets for A = 88, 1 :25005 
ZIRCONIUM 88/NUCLEAR PROPERTIES 

Nuclear data sheets for A = 88, 1 :25005 
ZIRCONIUM 95/FOLIAR UPTAKE 

Scale factors for foliar contamination by nar 
fission products in the New England area, | 
740921-) 

ZIRCONIUM 95/RADIATION MONITORING 

Scale factors for foliar contamination by stra’ 
fission products in the New England area, 
740921-) 

ZIRCONIUM ALLOYS 
See also MULBERRY 
ZIRCONIUM BASE ALLOYS 
ZIRCONIUM ALLOYS/ETCHING 
= — of Cu-Be-Ni-Zr alloy by potentiostatic method, 
ZIRCONIUM ALLOYS/HEAT TRANSFER 

Heating uranium alloy billets (0.75% Ti, 6% Nb, or 7.5% Nb- 

2.5% Zr), 1 :23768 (Y-2046) 
ZIRCONIUM ALLOYS/OXIDATION 
Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
rogress report, January-March 1976, | :23380 
(ORNL/NUREG/TM-17) 
ZIRCONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Effect of alloying elements and irradiation temperature on 
dislocation loops of electron bombarded niobium, | :23899 
(CONF-75 1006-P2) 

Elastic interactions between ‘‘voids’’ induced by solute 
segregation, | :23934 (CONF-751006-P2) 
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Irradiation in zirconium and its alloys (Neutrons), | 
:23897 (CONF-751006-P2) 
Void ordering in O-doped Nb and Nb-! at.% Zr induced by 
bombardment, :23933 (CONF-751006-P2) 
ZIRCONIUM BASE ALLOYS/DIFFUSION COATING 
Metallized isotropic boron nitride body (Patent), 1 :23953 
ZIRCONIUM CARBIDES/ELECTRONIC STRUCTURE 
Study of optical and electronic properties of semiconductors, 
Sbsbr, Sbsei, and Sbsi. Interim report, 1 Oct 1974-30 Jun 
1975, 1 23966 (AD-A-015391) 
ZIRCONIUM NITRIDES/OPTICAL PROPERTIES 
"re of ZrO/sub x/N/sub y/ films for solar absorbers, | 


:23119 
ZIRCONIUM OXIDES/CREEP 
High temperature compressive creep of yttria stabilized zirconia. 
terim report, 1 Jan 1972-30 Sep 1974, 1 :23962 (AD-A- 
010623) 
High temperature deformation behavior of ceramics. Final 
report, y~ 1967-Jul 1975, 1 :23963 (AD-A-013682/0ST) 
ZIRCONIUM XIDES/CRYSTAL GROWTH 
Study, design and fabricate a cold crucible system. Final report, 
1 Nov 1973-28 Feb 1975, 1 :23948 (AD-A-013779/4ST) 
ZIRCONIUM OXIDES/MECHANICAL PROPERTIES 
Improved refractory oxides for structural applications. Final 
technical report, 1 :23964 (AD-A-014973) 
ZIRCONIUM OXIDES/MICROSTRUCTURE 
Improved refractory oxides for structural applications. Final 
technical report, 1 :23964 (AD-A-014973) 
ZIRCONIUM OXIDES/OPTICAL PROPERTIES 
Development of ZrO/sub x/N/sub y/ films for solar absorbers, | 
23119 


ZOOPLANKTON 
See PLANKTON 
ZPPR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Design and effectiveness of wall return shield for use in ZPPR-5 
low levek flux monitor experiments, 1 :23345 (CONF-760622- 
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7297/4 1:24957 Dep. NTIS, $7.75 ‘ 
3533/12 Weer $4.90 1:23758 See AD-A-013684/6ST 
P- 1:23963 See AD-A-013682/0ST 
AEC 1:24189 See AD-A-014736 
$322/1 1:23201 Dep. NTIS (US Sales Only), . 
$10.75. AECL $25.00 per 2 1:23997 See AD-A-015043 
vol. set 
5322/2 1:23205 Dep. NTIS (US Sales Only), _ 1:24401 See AD-A-015745 
$9.00. AECL $25.00 per 2 75(7370)-3 1:23047. _—National Science Foundation, 


vol. set 
5380 1:24581 Dep. NTIS, $3.50 Washington, DC 
AFCRL-AFSIG- BAW- 
304 1:24831 See AD-A-013785/1ST 10096A(Rev.2) 1:23281 Babcock and Wilcox, 
Lynchburgh, VA 


1:24834 See AD-A-014782 10125 1:23240 Babcock and Wilcox, 


1:24816 See AD-A-015736 Lynchburgh, VA 
1:24833 See AD-A-014777 BERC- 
1:24817 See AD-A-015739 1:22625 Dep. NTIS, $4.00 


1:24322 See AD-A-014806 1:24421 Dep. NTIS, $3.50 


1:24831 See AD-A-013785/1ST 1:22626 _ Dep. NTIS, $4.00 
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Dep. NTIS, $3.50 
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Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
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Dep. NTIS, $5.50 
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Combustion Engineering, Inc., 
Windsor, CT 


Dep. NTIS (US Sales Only), 
$3.50 


See COO-2467-3 


NTIS, $4.75 

NTIS, $3.25 

NTIS, $6.25 

Paper copy available from 
National Climatic Center, 
Federal Bldg. Attn: 
Publications, Asheville, N.C. 
28801., $25.20/year,, $3.00 
this issue. 

Paper copy available from 
National Climatic Center, 
Federal Bldg. Attn: 
Publications, Asheville, N.C. 
28801., $25.20/year,, $1.85 
this issue. 

Published in Int. J. Appl. 
Radiat. Isot.; 26: No. 3, 95- 
106( 1975) 


Dep. NTIS, $3.50 
Bureau of Mines, Bartlesville, 
OK 


See ORNL-tr-4162 

See UCRL-Trans-10771 
See BM-IC-8640 

See UCRL-Trans-10785 


See STI/PUB-393 
See PB-237493 


National Science Foundation, 
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Friedr. Vieweg and Sohn 
Verlagsgesellschaft mbH 
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First World Congress of 
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Xerox University Microfilms 
(1976). $7.00 
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Availability 


Xerox University Microfilms 
(1974). $7.00 


Organization for Economic 
Co-Operation and 
Development (1975). 

See STI/PUB-425 

See UCLA-12-1023 


University of Texas (1975). 
$20.00 


American Society for T 
and Materials (1976). $25 


See LBL-4817 
Dep. NTIS, $4.50 


Institute of Environmental 
Sciences (1975). 


Instrument Society 
America, 400 Stanwix 
Pittsburgh, PA 15222, $25.00 


See DHEW/FDA-76-8026 


Offshore Tech 
Conference (1975). 
Offshore Technology 
Conference (1975). 
Offshore Technology 
Conference (1975). 


See EUR-5342(Pt.1) 
See EUR-5342(Pt.2) 


See LA-tr-76-13 


See UCRL-76991 
See LBL-3848 


Institute of Gas Technology, 
Chicago, IL 

See NASA-TM-X-71626 
See NASA-TM-X-71793 


NTIS 

See LA-UR-76-603 

See IS-M-69 

Dep. NTIS, $3.50 

See LBL-3276 

Society of Photo-Optical 
Instrumentation Engineers 
(1975). 

See INIS-mf-3010 

American Society of 
Mechanical Engineers, New 
York, NY 

See COO-3084/40 

Dep. NTIS, $3.50 

Society of Mining Engineers 
(1975). 

pond of Mining Engineers 
(1975). 

Dep. NTIS, $3.50 

Society of Mining Engineers, 
Salt Lake City, Utah 

Dep. NTIS, $3.50 


Dep. NTIS, $16.25 
Dep. NTIS, $16.25 
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1:23263 
1:23129 


1:23201 
1:23205 


1:24574 
1:23102 
1:25015 
1:22945 
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1:24990 
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1:23145 
1:24625 
1:23950 
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1:23763 
1:24812 


1:23694 
1:22886 


1:23326 
1:25153 


1:22442 
1:22443 


CONF-760472- 


Availability 


See HEDL-SA-1022 
See LBL-4605 


See AECL-5322/1 
See AECL-5322/2 


See COO-3279-18 

See NASA-TM-X-71832 

See HEDL-SA-973 

See SAND-75-0627 

See HEDL-SA-996 

See HEDL-SA-993 

Dep. NTIS, $3.50 

See COO-3158-46 

American Institute of Physics 
(1976). 


. NTIS, $3.50 
ORO-2504-241 


See ERDA-76-98 
See ANL-Trans-1057 
See LBL-4951 


Society of Petroleum 
Engineers (1976). 


See BNWL-SA-5732 

See BNWL-SA-5725 

See BNWL-SA-5523 
Society for the Advancement 
of Material and Process 
Engineering (1976). $40.75 
See UCRL-78091 

Dep. NTIS, $3.50 

See BNL-21319 

Dep. NTIS, $3.50 

See LBL-5007 

See LBL-5008 

See LBL-5009 

See BNL-21303 

See SAND-76-5341 


See LA-UR-76-918 
See LA-UR-76-919 


See SAND-76-5404 
See UCRL-78271 

See FMI-1000-766 

See GA-A-13845 

Dep. NTIS (US Sales Only), 


See IS-M-75 
See BNWL-SA-5761 


See Y/DA-6706 
See K-M-6128 


See BNWL-SA-5747 
Dep. NTIS, $4.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
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Availability 


See LBL-4884 

See LBL-4828 

Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See SAND-75-5813 
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See BNWL-SA-5643 


See BNL-21237 
See UNI-SA-31 


See BNL-21208 
See BNL-21212 
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Dep. NTIS, $4.00 
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See LA-UR-76-1152 
See UCRL-77781 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
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See UCRL-78211 
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Dep. NTIS, $3.50 
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Dep. NTIS, $3.50 
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Availability 


See UCRL-77026 


See UCRL-78034 
See UCRL-77536 
See UCRL-77537 


See LA-UR-76-1001 
See SAND-76-5032 


Dep. NTIS, $3.50 

See UCRL-77845 

See UCRL-78215 
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Dep. NTIS, $3.50 
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See COO-2387-59 


Dep. NTIS, $3.50 
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See BNWL-SA-5797 
See BNWL-SA-5821 
See SAND-76-5440 

See UCRL-78268 


228R 
1 
2 
4 
10 
11 
CONF-760508- 
3 2 
: 
CONF-760510- 5 
6 
8 
Dep. NTIS, $3.50 
: Dep. NTIS, $3.50 4 
See ARH-SA-246 5 
10 
11 
12 
4 14 
15 
16 
17 
2 19 
4 20 
5 21 
CONF-760540- 22 
25 
26 
27 
28 
32 
34 
\ 


CONF-76081 1- 
CONF-760812- 
CONF-760813- 
CONF-760814- 
CONF-760815- 
CONF-760818- 
CONF-760821- 
CONF.160822 


CONF-760823- 
CONF-760825- 
CONF-760826- 
CONF-760902- 
CONF-760903- 
CONF-760805- 
CONF-760906- 
CONF.761003. 


Abstract No. 


1:24582 
1:24924 
1:25159 


1:24104 
1:23808 


1:24065 
1:24211 
1:22987 
1:25061 
1:24002 
1:22960 
1:24103 
1:24761 
1:23724 
1:23994 
1:23739 
1:23722 
1:23941 
1:23959 
1:23723 
1:23740 
1:24385 
1:24382 
1:24375 
1:24384 
1:24390 
1:24392 
1:24393 
1:24383 
1:24921 
1:24504 
1:25160 
1:24399 
1:24230 
1:24149 
1:25156 
1:24153 
1:24097 
1:24102 
1:23988 
1:23054 


1:24783 
1:22922 


1:23971 
1:25158 
1:22868 


1:25193 


1:24039 
1:23737 
1:23131 
1:24539 


Availability 


See DP-MS-75-126 
See UCRL-77539 
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See SAND-76-6237 
See SAND-76-5575 
See SAND-76-5628 
See BNL-20909 

See Y/DA-6713 

See LBL-4977 

See LBL-4963 

See LBL-4964 

See LBL-4965 

See LBL-4971 

See LBL-4972 

See LBL-5111 

See LA-UR-76-1168 
See LA-UR-76-988 
See LA-UR-76-1148 
See LA-UR-76-1149 
See UCRL-77610 
See UCRL-78243 
See UCRL-78244 
See LA-UR-76-1147 
See LA-UR-76-1229 
Dep. NTIS, $4.00 
See LA-UR-76-594 
Dep. NTIS, $3.50 
See LA-UR-76-917 
See BNWL-SA-5652 
See KAPL-P-4048 
Dep. NTIS, $3.50 
See LA-UR-76-473 
See SAND-76-5247 
See SAND-75-5941 
Dep. NTIS, $3.50 


See UCRL-78327 
Dep. NTIS, $3.50 


See UCRL-78146 
See LA-UR-76-317 
See UCRL-78098 
See LBL-4840 

See LA-UR-76-622 
Dep. NTIS, $4.00 
See BNWL-SA-5798 
See DP-MS-75-128 


Report No. 

CONF-761004- 
1 

CONF-761101- 
1 


Ccoo- 
1198-1177 


DOCKET-50184- 
43 
DOCKET-50250- 
474 
DOCKET-S0251- 
55 


Abstract No. 


1:24271 
1:23356 


1:23678 
1:25014 
1:24038 
1:24955 
1:24548 
1:24081 
1:23939 
1:24082 
1:24549 
1:24607 
1:24691 
1:24987 
1:22963 
1:24358 
1:25076 
1:25077 
1:23095 
1:23260 
1:24791 
1:24977 
1:24412 
1:23231 
1:24296 
1:23602 
1:25048 
1:23136 
1:23590 
1:23591 
1:23592 
1:23593 
1:23180 
1:24204 
1:24892 
1:23068 
1:24978 
1:24971 
1:23797 
1:24728 
1:23940 
1:25049 
1:24979 
1:24608 
1:24586 
1:24574 


1:23069 
1:23070 
1:23071 
1:23072 
1:23073 
1:23042 
1:23261 
1:24603 
1:23282 
1:23283 
1:23283 
1:23284 
1:23284 
1:22882 


1:24096 
1:25062 


1:24582 
1:24539 
1:25011 


1:22943 
1:22944 


1:24506 


Availability 


See SAND-76-5329 
See UNI-SA-26 


. NTIS, $6.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
- NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
- NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $5.50 
. NTIS, $3.50 
. NTIS, $5.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $9.25 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $7.75 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.50 
. NTIS, $5.00 
. NTIS, $4.50 
. NTIS, $5.50 
- NTIS, $5.00 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $4.50 
. NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $5.50 
. NTIS, $6.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $4.50 


GPO, $4.40 
Dep. NTIS, $3.50 


See DOCKET-50250-474 


Dep. NTIS, $4.00 


See DOCKET-50259-792 


. NTIS, $16.25 


. NTIS, $4.00 
. NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 


. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $4.00 
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1:22973 
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1:24463 
1:24540 


1:22431 
1:22555 


1:25186 
1:23435 


1:22884 
1:22444 
1:22399 
1:22458 
1:22496 
1:23132 
1:22400 
1:23363 
1:23406 
1:22506 
1:25130 
1:23074 
1:23798 
1:23320 
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1:23535 
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1:23046 
1:23195 
1:23198 
1:23199 
1:23029 
1:24233 
1:23681 
1:23682 


1:22407 


1:22427 


1:23534 
1:22507 
1:22508 
1:22460 


Availability 


Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


See AD-A-011241 


Univ. of New Hampshire, 
Durham 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


Illinois State Geological 
Survey, Urbana 
Illinois State Geological 
Survey, Urbana 


See BNL-NCS-50496 
. NTIS, $4.00 


Dep. NTIS, $3.50 
Dep. NTIS, $5.00 
Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $9.00 
Dep. NTIS, $6.00 
Dep. NTIS, $3.50 
Dep. NTIS, $16.25 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $7.75 


Dep. NTIS, $20.25 per 5 vol. 
Dep. NTIS, $20.25 per 5 vol. 
Dep. NTIS, $20.25 per 5 vol. 
Dep. NTIS, $20.25 per 5 vol. 
Dep. NTIS, $20.25 per 5 vol. 


Dep. NTIS, $5.00 
Dep. NTIS, $3.50 
Dep. NTIS, $6.00 
Dep. NTIS, $6.75 
Dep. NTIS, $4.00 
Dep. NTIS, $6.75 


Dep. NTIS, $7.75 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Office for Official 
Publications of the European 
Communities, Luxembourg 
Office for Official 
Publications of the European 
Communities, Luxembourg 


Dep. NTIS, $18.75 
Dep. NTIS, $8.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 


GAI-TR- 


IGPP-UCR- 
75-15 
75-16 

IITRI-D- 
6063(Pt.2) 
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1:22462 
1:22509 
1:22463 
1:22517 
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1:22460 
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1:23950 
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1:22923 
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1:23396 
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1:23249 
1:23338 
1:23275 
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1:22876 


1:22876 
1:23965 


1:25015 
1:23369 
1:23370 
1:23263 


1:23264 
1:23265 
1:23346 
1:23347 


1:23586 


1:24293 


1:22924 
1:22925 


1:24821 
1:24815 


1:23981 
1:25132 


Availability 


Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
See ANL/ES-CEN-1015 
See ERDA-76-78 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


GPO, $2.80 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
See AD-A-013340 
See AD-A-014051/7ST 
See FE-1521-17 

See FE-1521-16 

Dep. NTIS, $4.00 
Dep. NTIS, $9.00 
Dep. NTIS, $8.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.00 


Gilbert/Commonwealth, 
Reading, PA 


AT 
Dep. NTIS, $4.00 


Dep. NTIS, $4.50 
See AD-A-012743 


NTIS 
Dep. NTIS, $5.00 
NTIS 

NTIS 

NTIS 


Dep. NTIS, $6.75 
Dep. NTIS, $4.50 


See GIBX-24(76) 
See AD-A-011251 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.50 
T 


A 
Dep. NTIS, $5.00 
AT 


See NSF/RA/X-74-010A 
See AD-A-015896 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


See AD-A-015672 
See AD-A-015673 


See AD-A-015907 
NTIS (US Sales Only) 
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Availability 


NTIS (US Sales Only) 


See UCRL-78034 
Dep. NTIS, $4.00 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $6.00 
Dep. NTIS, $6.00 
Dep. NTIS, $4.50 
Dep. NTIS, $5.00 
Dep. NTIS, $5.50 


Jet Propulsion Lab., 
Pasadena, CA 
Jet Propulsion Lab., 
Pasadena, CA 
Jet Propulsion Lab., 
Pasadena, CA 


See NSF-RA-N-74-072 
See NSF-RA-N-74-072 


Dep. NTIS, $5.00 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $6.75 
Dep. NTIS, $4.00 
See AD-A-016766 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 

. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
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1:23097 
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Availability 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $9.25 
Dep. NTIS, $4.50 
Dep. NTIS, $5.50 
Dep. NTIS, $7.50 
Dep. NTIS, $5.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.00 


See AD-A-014847 
See AD-A-015885 


See NSF-RA-N-75-052 


Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See SAN/1110-76/T1 


Dep. NTIS, $4.00 
Dep. NTIS, $4.50 


Mining Enforcement and 
Safety Administration, 


Washington, DC 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


See AD-A-012654 


See AD-A-015667 
See AD-A-011100 
See AD-A-013130 
See AD-A-014966 


See AD-A-010127 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
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